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11.

12.

Notice

Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of
semiconductor products and application examples. You are fully responsible for the incorporation 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 disputes 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, drawing, chart, program, algorithm,
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 not alter, modify, copy, or otherwise misappropriate 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, copy or otherwise misappropriation of Renesas Electronics products.

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; and 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.

Renesas Electronics products are neither intended nor authorized for use in products or systems that may pose a direct threat to human life

or bodily injury (artificial life support devices or systems, surgical implantations etc.), or may cause serious property damages (space and

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 third parties arising from the use of any Renesas

Electronics product for which the product is not intended by Renesas Electronics.

When using the 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 radiation

characteristics, installation, etc. Renesas Electronics disclaims any and all liability for any malfunctions or failure or accident arising out

of the use of Renesas Electronics products beyond 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. Further,
Renesas Electronics products are not subject to radiation resistance design. Please ensure to implement safety measures to guard them
against the possibility of bodily injury, injury or damage caused by fire, and social damage in the event of 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 by your own responsibility as
warranty for your products/system. Because the evaluation of microcomputer software alone is very difficult and not practical, please
evaluate the safety of the final products or systems manufactured by you.

Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental compatibility of each
Renesas Electronics product. Please investigate applicable laws and regulations that regulate the inclusion or use of controlled
substances, including without limitation, the EU RoHS Directive carefully and sufficiently and use 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.

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 not use Renesas Electronics products or
technologies for (1) any purpose relating to the development, design, manufacture, use, stockpiling, etc., of weapons of mass destruction,
such as nuclear weapons, chemical weapons, or biological weapons, or missiles (including unmanned aerial vehicles (UAVs)) for
delivering such weapons, (2) any purpose relating to the development, design, manufacture, or use of conventional weapons, or (3) any
other purpose of disturbing international peace and security, and you shall not sell, export, lease, transfer, or release Renesas Electronics
products or technologies to any third party whether directly or indirectly with knowledge or reason to know that the third party or any
other party will engage in the activities described above. When exporting, selling, transferring, etc., Renesas Electronics products or
technologies, you shall comply with any applicable export control laws and regulations promulgated and administered by the governments
of the countries asserting jurisdiction over the parties or transactions.

. Please acknowledge and agree that you shall bear all the losses and damages which are incurred from the misuse or violation of the terms

and conditions described in this document, including this notice, and hold Renesas Electronics harmless, if such misuse or violation results
from your resale or making Renesas Electronics products available any third party.

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

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

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

subsidiaries.

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

(Rev.3.0-1 November 2016)
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Notes for CMOS devices

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

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

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

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

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

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



How to Use This Manual

1. Purpose and Target Readers

This manual is designed to provide the user with an understanding of the hardware functions and electrical
characteristics of the MCU. It is intended for users designing application systems incorporating the MCU. A
basic knowledge of electric circuits, logical circuits, and MCUs is necessary in order to use this manual.

The manual comprises an overview of the product; descriptions of the CPU, system control functions,

peripheral functions, and electrical characteristics; and usage notes.

Particular attention should be paid to the precautionary notes when using the manual. These notes occur
within the body of the text, at the end of each section, and in the Usage Notes section.

The revision history summarizes the locations of revisions and additions. It does not list all revisions.
Refer to the text of the manual for details.

The following documents apply to the RH850/E1M-S2 Group. Make sure to refer to the latest versions of
these documents. The newest versions of the documents listed may be obtained from the Renesas

Electronics Web site.

Document Type

Description

Document Title

Document No.

Data sheet

Overview of hardware and electrical
characteristics

User’s manual:
Hardware

Hardware specifications (pin assignments,

memory maps, peripheral function

specifications, electrical characteristics, timing

charts) and operation description

Note: Refer to the application notes for details
on using peripheral functions.

RH850/E1M-S2
User’s manual:
Hardware

This User’s Manual

User’s manual:
Software

Description of CPU instruction set

Application note

Information on using peripheral functions and
application examples Sample programs
Information on writing programs in assembly
language and C

Renesas technical update

Product specifications, updates on
documents, etc.




2.

Notation of Numbers and Symbols

The notation conventions for register names, bit names, numbers, and symbols used in this manual are
described below.

(1) Register Names, Bit Names, and Pin Names
Registers, bits, and pins are referred to in the text by symbols. The symbol is accompanied by
the word “register,” “bit,” or “pin” to distinguish the three categories.
Examples: the DEF bit in the ABC register
PAO1 pin, VCC pin

(2) Notation of Numbers
Binary numbers are notated as nnnnB (However, the “B” may be omitted when it is clear that
the number is binary), hexadecimal numbers are notated as nnnnH, and decimal numbers are notated
as nnnn.
Examples Binary: 11B or 11
Hexadecimal: EFAOH
Decimal: 1234

(3) Notation for Active-Low Signals
An overbar is added to the names of active-low signals.

Example = ABCDEF




3. Register Notation

Each section in this manual provides a table listing all the registers used by the corresponding module before the
register descriptions in the section. The symbols and terms used in these tables are described below.

Bit: ( 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
| — | ( AsD ) | — | — | — | - | - | - | Q | ACMP[2:0] IFE
Initial value: 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0
RW: R RW RW |RW RW [R ,E) RW RW RW RW RW RW RW RW RW
(1 ) ) 4) 5
Bit Position Bit Name Function
(15 ) T Reserved
(The read value is always 0. )

14to 11 ( AsD ) Address identifier

Set to enable/disable pin function.

10 - Reserved
The read value is always 0.

9 - Reserved

p— The read value is always 1. /——
w

Note. « The bit names and text in the figure above are examples that are unrelated to the content of this manual.

(1) Bit Position
Indicates the bit number.
The bits are shown in the order 31 to 0 for 32-bit registers, in the order 15 to 0 for 16-bit registers, and
in the order 7 to O for 8-bit registers.

(2) Bit Name
The short form of the name of the bit or bit field within the register.
When the individual bits of bit fields have to be clearly indicated, notation allowing this is included (e.g.
ABCD[3:0]).
A reserved bit is indicated by “—".
Instead of a bit name, a blank is used for some bits, such as those of timer counters.

(3) Value after reset
Indicates the value of each bit after a reset, i.e., the value after reset.
0: Value after reset is 0
1: Value after reset is 1
— Value after reset is undefined

(4) RIW
Indicates whether each bit is readable or writable, or either writing to or reading from the bit is
prohibited.
R/W: Bit or field is readable and writable.
R/(W): Bit or field is readable or writable.
However, writing is only performed to clear the flag.

R: Bit or field is readable.
However, “R” is indicated for all reserved bits. When writing to the bit is required, write the value
stated in the bit table or the initial value.
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.

W: Bit or field is writable.
However, only the value in the bit table is guaranteed when reading from the bit.

(5) Function
Describes the function enabled by setting the bit.

All trademarks and registered trademarks are the property of their respective owners.
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RH850/E1M-S2 Section 1 Overview

Section 1 Overview

The RH850/E1M-S2 is a product of the single-chip microcomputer RH850 series of Renesas
Electronics.

This section describes an overview of the RH850/E1M-S2.

1.1 Outline

This product is a 32-bit single-chip microcomputer that incorporates multiple CPUs of the RH850
Series, code flash, RAM, DMA controller, CAN, high-speed communication interfaces including
RHSB (microsecond bus), two types (sequential conversion type and delta-sigma type) of A/D
converters, peripheral functions including digital filter processing, and an advance timer unit (ATU-IV)
that is best suited for high-speed accurate power train control. This product also conforms to the
Automotive Safety Integrity Level (ASIL) that is highly demanded in the recent automotive field.

(1) Installing multiple RH850 cores

This product contains a single RH§50G3MH as the main CPU (each CPU is referred to as CPU1
hereafter) and a single RH850G3K as the peripheral control CPU (referred to as PCU: Peripheral
Control Unit hereafter). CPU1 and the PCU support RISC-type instruction sets and have significantly
improved the instruction execution speed with basic instructions (one clock cycle per instruction) and
the optimized 9- and 5-stage pipeline configurations. Furthermore, this product also supports
multiplication instructions using a 32-bit hardware multiplier, saturated product-sum operation
instructions, and bit manipulation instructions as instructions best suited for various fields such as
applications of the automobile power train control.

Two-byte basic instructions and high-level language instructions improve object code efficiency for the
C compiler and reduce the program size. Furthermore, this product is suited for advanced real-time
control fields thanks to high-speed interrupt response time including the processing time of the on-chip
interrupt controller.

(2) On-chip code flash and data flash

This product incorporates 4-Mbyte code flash allowing high-speed accesses, which enables each CPU
to access this flash memory. This memory can be reprogrammed while it is placed on an application
system. This can shorten the system development period and significantly improve the serviceability
after the system is delivered.

This product also has 64-Kbyte data flash that is available for storing EEPROM data.

(3) A variety of peripheral functions

This product incorporates timers (ATU-IV and APA) best suited for reducing hardware and software
control loads in the automobile power train control (e.g. engine, transmission), digital filter engine
(DFE), two types of A/D converters (ADCB and DS-ADC), and other devices. In addition, the RH850/
E1M-S2 incorporates standard peripheral functions (UART, CAN, and RHSB) for the automotive field.
It also has the global standard on-chip debug interface (NEXUS JTAG) as a debug interface. This
allows construction of systems without providing these functions externally, reducing costs, quantity of
components, and footprint.
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(4) Conforming to functional safety

This product has been developed as a Safety Element out of Context (SEooC) according to the
definition in ISO 26262. It handles memory protection, peripheral device protection, system/register
protection, and clock monitoring in addition to failure detection functions, such as an ECC module, for
the detection of failures of the LSI chip at an early stage. With these functions, the product is capable of
fulfilling functional safety requirements (for an automotive safety integrity level or ASIL) in the
automotive field.
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1.2 Features

CPU1 core
CPU1 cache memory

Minimum CPU1
instruction execution
time

General CPU1 registers

CPU1 instruction sets

PCU core

Minimum PCU instruction
execution time

General PCU registers

PCU instruction sets

Memory space

Code flash

Data flash
RAM

Interrupts/exceptions

DMA controller

RH850G3MH: 1 unit (for high-speed operation and control)
8 Kbytes
3.125 ns (during internal 320 MHz operation)

Thirty-two 32-bit registers

Signed multiplication (32 bits x 32 bits — 64 bits): 1 to 2 CPU clocks
Saturated operation instructions (with overflow/underflow detection function)
32-bit arithmetic/logical shift instructions: 1 CPU clock

Bit manipulation instructions

Load/store instructions with long/short formats

Signed load instructions

RH850G3K: 1 unit (for medium-speed operation and peripheral control)
12.5 ns (during internal 80 MHz operation)

Thirty-two 32-bit registers

Signed multiplication (32 bits x 32 bits — 64 bits): 1 and 2 CPU clocks
Saturated operation instructions (with overflow/underflow detection function)
32-bit arithmetic/logical shift instructions: 1 CPU clock

Bit manipulation instructions

Load/store instructions with long/short formats

Signed load instructions

4-Gbyte address space (common to program and data)
(128 Mbytes accessible by the PCU)

Two types of memory area
e User area: 4 Mbytes (common to CPU1 and PCU)
e User boot area: 32 Kbytes
High-speed reading through cache enabled (only for CPU1)

64 Kbytes (common to CPU1 and PCU)

RAM

(Local RAM): 64 Kbytes (CPU1), 32 Kbytes (PCU)

(Global RAM): 256 Kbytes (common to CPU1 and PCU) (32 Kbytes: Standby RAM)
Emulation RAM: 8 Kbytes (readable and writable by CPU1 only)

1 nonmaskable interrupt (NMI pin)

1 FE level interrupt

(ECM)

491 maskable interrupts (high-speed: 23, low-speed: 468)

Simultaneous distribution of interrupt sources to multiple cores (CPU1/PCU)

e Applicable sources: non-maskable interrupt (NMI pin), FE level interrupt, 23 high-speed maskable
interrupts

External interrupt input function (IRQ pins)
Software interrupt function (SINT)

Inter-processor interrupt function (IPIR)

16-level priority specifiable for maskable interrupts

For RH850 G3MH and G3K exceptions, see “RH850G3MH User's Manual: Software”, and “RH850G3K
User's Manual: Software”.

16 channels incorporated (8 channels x 2 modules)

Transfer unit: 8 bits/16 bits/32 bits/64 bits/128 bits

For 64-bit x 2-burst transfer

Dual-address transfer mode

Address reloading function

Chain transfer function

Three transfer modes settable: Single transfer, block transfer 1 (specified by number of transfer times),
and block transfer 2 (specified by address count)

Transfer target: On-chip memory, on-chip peripheral modules (excluding DMAC and DTS)

Transfer requests can be set by interrupt sources and the software.
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DTS controller

IO

Safety functions

Error control module
(ECM)

Data CRC function

Multi-Input signature
generator
(MISG)

Window watchdog timer

(WDTA)

Advanced timer unit IV
(ATU-IV)

Autonomous pulse
adapter (APA)

Motor control timer
(TSG2)
Timer option (TAPA)

OS timer
(OSTM)

Peripheral
interconnection (PIC)

128 channels incorporated

Transfer unit: 8 bits/16 bits/32 bits/64 bits/128 bits

For 64-bit x 2-burst transfer

Dual-address transfer mode

Address reloading function

Chain transfer function

Three transfer modes settable: Single transfer, block transfer 1 (specified by number of transfer times),
and block transfer 2 (specified by address count)

Transfer target: On-chip memory, on-chip peripheral modules (excluding DMAC and DTS)

Transfer requests can be set by interrupt sources and the software.

Output driving ability of specific input/output pins selectable
Inversion or non-inversion of output values of specific input/output pins selectable
Pull-down or pull-down off of specific input/output pins selectable

Flash memory ECC error detection function

RAM ECC error detection function

Peripheral module RAM ECC error detection function (DTS, APA, CAN, FlexRay, DFE)
Oscillation stop detection function and oscillation function by the backup clock

Error control module (ECM)

Duplexing of modules (e.g. CPU1, ECM, error output pins)

Collects information of each error check system and safety function and indicates error status.
When an error is detected, an error signal can be output from the error pin to the external.
Interrupts and internal reset signals can be generated upon detection of an error.

Provided with a function to generate a pseudo-error for debugging and self-diagnosis.

The data CRC (cyclic redundancy check) function can verify or generate data streams protected by CRC
with various lengths and different bit widths.

Monitors write access to specific addresses by the respective CPUs, and generates a 64-bit signature
using the write data.

Two channels incorporated

Can generate a signal to the ECM when an error occurs.

Can generate an interrupt at 75% of the error source (register write during counter overflow or window
closing period) window.

Timer A: 32-bit input capture x 7 channels
Timer B: Angle clock generating timer x 1 channel
Timer C: 32-bit input capture/output compare x 32 channels
Timer D: 32-bit one-shot pulse x 40 channels
32-bit input capture x 40 channels
32-bit output compare x 40 channels
Timer E: 24-bit PWM x 28 channels
Timer F: 32-bit event counter x 16 channels
Timer G: 32-bit interval timer x 10 channels
Timer H: 32-bit interval timer x 1 channel
Timer J: 32-bit input capture (with 9-stage FIFO) x 6 channels
1 channels incorporated
e PWM output through a total of 16 channels is possible

e Changes output at an event (compare match) with no CPU load using values of peripheral modules
(ATU-1V, ADCB, DS-ADC) as reference.

e Can generate output patterns automatically by combining multiple events.
TSG2, TAPA: Two units are incorporated individually.
e Incorporates a timer unit that can control up to two 3-phase motor controls (U, V, and W).
e Can forcibly set the TSG2 timer output to Hi-Z when an error is detected.
Three units incorporated
e A 32-bit timer assuming the use of OS
o Interval timer mode or free-running timer mode settable
e Synchronous start between units settable
One unit incorporated
e Synchronous operation using TSG2 timer and timer input/output can be connected between timers.
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Serial communication Four channels incorporated
interface 3 (SCI3)  Clock synchronization or start-stop system settable

o Full-duplex communication enabled

o Arbitrary bit rate settable by the on-chip baud rate generator
e LSB first or MSB first selectable

Serial interface H Four channels incorporated

(CSIH) e Three-wire serial synchronous data transfer

e Master mode or slave mode selectable

o Settable six or four chip select output signals

o Arbitrary bit rate settable by the on-chip baud rate generator
CAN interface Four channels incorporated

(RS-CAN-FD) « Classical CAN mode (RS-CAN software compatibility mode)
Conforming to CAN ISO 11898-1:2015

Transfer speed up to 1 Mbps

— A total of 320 message buffers provided for 4 channels
— Reception filtering

e CAN-FD mode

Conforming to CAN-FD ISO 11898-1:2015

Transfer speed up to 5 Mbps

A total of 320 message buffers provided for 4 channels
— Reception filtering
FlexRay Two channels incorporated (Ach, Bch)
e Conforming to Protocol Specification 2.1
o Buffer size: A 8-Kbyte space is divided into up to 128 (for transmission, reception, and receive FIFO)
o Message filtering: ID filter, channel filter, cycle counter filter
e Bitrate: 10 Mbps

LIN master interface One channel incorporated
(RLINZ) o Settable to support various frame sizes

e Checksum type settable

o Wake-up transmission/reception enabled

e Arbitrary bit rate (2400, 9600, 10417, 19200 bps) settable by the on-chip baud rate generator

Renesas high-speed Two channels incorporated
bus (RHSB) Communication module supporting microsecond bus channels

¢ Down-stream communication
e Up to two slaves settable individually
e Functions for emergencies

RSENT Six channels incorporated

e Conforming to the SENT (single edge nibble transmission) protocol specified in the SAE J2716
standard (version JAN2010) and the SPC (short PWM code) extension to the SENT specification

¢ Unidirectional or bidirectional transfer is possible through a single pin
* Bidirectional transfer is possible through two pins
o Data transfer protected by CRC is possible
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AD converter 48 channels incorporated
(ADCB) e 12-bit resolution, sequential conversion
e Conversion speed: 1.0 us

¢ Independent operation of 12-bit resolution for 24 channels (ADCO) and 12-bit resolution for 24
channels (ADC1)

e Track and hold circuit (ADCO: 2 channels, ADC1: 2 channels)

e Scan groups for five systems settable

e Two scan modes (multi-scan mode and continuous scan mode)

e ADCO: Up to 40 virtual channels settable

e ADCH1: Up to 40 virtual channels settable

e Two types of A/D conversion and addition functions incorporated

e Converts the converted results to floating-point format.

e Can enter data directly to the digital filter engine.

e Safety functions (including self-diagnosis, data register upper limit/lower limit check, and data

register parity)
Delta-sigma AD 16 channels incorporated (8 channels x 2 inputs)
converter ¢ Advanced A/D conversion
(DS-ADC) ) . .
o A/D conversion system: Delta-sigma modulation system
e Supports single-end input and differential input.
e On-chip programmable gain amplifier (x1, x2, x4, and x8)
¢ Can enter data directly to the digital filter engine.
o Safety functions (including self-diagnosis, data register upper limit/lower limit check, and data
register parity)
Power supply voltage Monitors VDD voltage internally.
monitor If VDD rises above or falls below the specified voltage, an error is reported outside the LSI.
Can set a time filter for error detection.
Digital filter 16-channel digital filtering (FIR/IIR) functions
o FIR with up to 64 taps selectable
e Up to 6-order IIR selectable
o Filter coefficients and data are stored in the RAM to be connected.
e For filtered data:
Accumulation processing or decimation processing enabled
Peak-hold processing or comparison processing enabled
» Directly inputs converted data from the on-chip A/D converter or delta-sigma AD converter to perform
automatic filtering.
Secure watchdog timer Two channels incorporated
(SWDT) Can generate an error signal for the ECM in response to an error.
Error source (counter overflow)
Confirmation of matching with a specified program counter (PC) value
Intelligent cryptographic Supports the standard functions for in-vehicle security defined in the SHE (secure hardware extension)
unit (ICUS) specification.
On-chip debugging unit NEXUS JTAG: One channel incorporated
(OCD) LDU (4-pin): One channel incorporated
Boundary scan Supports boundary scan conforming to the IEEE1149.1 standard
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Clock controller An oscillation circuit incorporated
20 MHz oscillation enabled without using external capacitors
20 MHz (maximum) clock can be input from the EXTAL pin.
Multiplication of clock enabled by the on-chip PLL
A ring oscillator circuit incorporated
SSCG for reducing radiation noise incorporated. However, clock without SSCG is supplied to the timer
and the communication module.

Operating modes Operating modes
e User boot mode
e Serial programming mode
Power-down mode
e Power shutoff standby

Package 304-pin plastic FBGA (0.8 mm ball pitch) (19 x 19)
252-pin plastic FBGA (0.8 mm ball pitch) (17 x 17)
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1.3

1.4

Application Fields

e Automotive field (including engine control system and transmission control system)

Order Information

On-Chip  Operating External Maximum Operating
Product Name Package ROM Temperature (T;) Oscillator Frequency
R7F701215EABA Plastic BGA-304 4 MB max. 150°C 20 MHz 240 MHz
0.8-mm ball pitch
19 mm x 19 mm
R7F701215EABG Plastic BGA-252 4 MB max. 150°C 20 MHz 240 MHz
0.8-mm ball pitch
17 mm x 17 mm
R7F701216EABA Plastic BGA-304 4 MB max. 150°C 20 MHz 320 MHz
0.8-mm ball pitch
19 mm x 19 mm
R7F701216EABG Plastic BGA-252 4 MB max. 150°C 20 MHz 320 MHz

0.8-mm ball pitch
17 mm x 17 mm

required.

We hereafter refer to FBGA as BGA respectively, unless the complete abbreviation is especially
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1.5

Pin Connection Diagram (Top View)

4 5| 6! 7| 8| 9f ﬂ i1 12 13] 14 15 16 17}
A P63 P6 0 P8 6 P8 4 P8 2 P104 P100 ADSVREFH[AN000 _ [AN010  |ANO21 ANO30 _ [ANO40  [ANO42
B P65 P62 ANO03 __ |ANO13  |ANO22  |ANO31 ANO41 ANOS0 __|ANO52
Cc P53 PS5 1 P50 P6 11 P67 P64 ANOOT ANO12 [AN023 [ANO33 ANO43 ANOS 1 [ANOS3 [AN100 AN101T ANT11 C
b _[P56 P54 P52 AN0O02 _|ANOT1 ANO20  [AN032 AN102 AN110 AN130 D
E_ P59 P58 P55 ANT12 _ [AN121 AN140 E
[ () P42 P57 AN122  [AN131 AN151 F
G P47 P4 5 P43 P40 AN120  [AN132 AN142 AN160 d
H P4 11 P48 P46 2N AN141 AN150 _ [AN152 AN171 H
J_lpaia P49 AN162 _|AN161 AN170 AN172 )
K P4 15 P4 12 P7 11 P7.10 K
L P12 P110 P413 P4 10 P79 P78 L
m_pi15 P113 P11l P114 P74 P75 P77 P76 M
N_|Pi36 P13 7 P138 P13 9 P72 P70 P73 P71 N
[RHSB1FCL|RHSBIFCL
PN P13 5 P37 P34 P36 P35 P
RHSB1SO |RHSB1SO
RN LVDVSS _|LVDVGG P31 P33 P32 R
[RHSBOFCL |RHSBOFCL [RHSBOSO [RHSBOSO
TN P23 P27 P30 T
P21 P25 P26 U
P20 P24 P22 v
AUDCK __|AUDATA2 |AUDATAO [P0 2 P06 PO_12 P16 VDD P115 P114 W
TMS TDI [AUDRST _ [AUDATA3 [NMI POO P04 PO 14 P13 P18 P1.10 P112 VDD VCC i
|EVTL PO 5 PO 8 PO_10 P10 P12 P14 P17 P111 VDD AA
XTAL PO 7 P09 POl PO13 <] P15 P19 P113 AB
7| 12 13] 14 15 16 17} 18 19 20) 21 22|

Figure 1.1

Pin Connection Diagram (E1M-S2-BGA304)
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4 5| 6 7 8| 9 d 11 ﬂ ﬂ 14 ﬂ
A P5 0 P6 8 P6 5 P6 1 ADSVREFH | AN00O AN003 ANO10 |AN021 AN030 AN040 ANO42
B P5 1 P69 P6 7 P6 4 P6 0 ADSVREFL | AN002 ANO13 AN022 ANO31 ANO41 ANO50 ANO52
c [lpa 2 P59 P55 P54 P5 2 P6 11 P6 10 P66 P6 2 ANOO1 ANO12 AN023 AN033 AN043 |ANOS1 AN053 AN100 AN101 AN111 c
D _|IP4 5 P4 4 P4 0 \Uele} P6 3 [ADSVCL ANO11 [AN020 AN032 AN102 [AN110 AN130 D
E [pss P4 6 P4_1 AN112 AN121 AN140 E
F_fpa 11 P4 7 AN122 AN131 AN151 F
G |lpa 14 P49 AN120 AN132 AN142 AN160 o
H_ fP4 15 P4 12 AN141 AN150 AN152 AN171 H
J P11 2 P11 0 P4 13 P4_10 VDD AN162 AN161 AN170 AN172 o
K P11 5 P13 P11 1 P11 4 VDD P3 6 P34 P37 P3 5 K
L P13 6 P13 7 P13 8 P13 9 VDD P3_1 P30 P3_3 P3_2 L
RHSB1FCL |RHSB1FCL
M N P13 5 VDD P2 6 M
[RHSB1SON |RHSB1SOP [LVDVSS _ |LVDVCC P2 2 N
[RHSBOFCL |RHSBOFCL
PN RHSBOSON |RHSBOSOP P2 1 P
R P13 0 P13 1 LVDVSS Pig P1 14 P115 R
T P13 2 P13 3 P17 P1 12 P1 13 s
|EVTG AUDCK _ |AUDATA2 |AUDATAO [P0 2 PO 6 VDD P19 P1 11 U
TVMS DI AUDRST _|AUDATA3 _|NMI PO_0 PO 4 PO_13 Po_14 P12 P15
ERROROUT
|EVT AUDSYNC |AUDATA1 | ™™ PO_1 [ PO 8 PO_10 PO_12 P11 P14
XTAL EXTAL PO 3 PO 7 PO 9 PO_11 P10 P13 P16
7| 8| 9| 1 12 13 14] 15 16 17]

Figure 1.2 Pin Connection Diagram (E1M-S2-BGA252)

RO1UHO0603EJ0110 Rev.1.10 :{ENESAS Page 64 of 3211
Nov 30, 2017



RH850/E1M-S2

Section 1 Overview

Table 1.1 Pin Numbers and Pin Names (BGA304) (1/7)

Pin No. Pin Name
A1 VSS(N.C.)
A2 VSS
A3 P6_8/TIF1A/TOD70B/TIOC70/TOE60/RSENT4SPCO/SCI3RXD/DSADTRG7
A4 P6_6/TOD72A/TOD62B/TIOC63/TOE52/SCI2RXxD/DSADTRG6
A5 P6_3/TIFOA/TOD63A/TIOC60/TOE43/CTX3/SCI1TxD/DSADEND4
A6 P6_0/TIF13/TOD60A/TIJO/RSENTORX/RSENTOSPCO/TOE40/CRX0/DSADTRG3
A7 P8_6/TIF11/TOE22/TIJ2/TIOC72/RSENT2RX/RSENT2SPCO
A8 P8_4/TIF9/TOE20/TIJO/TIOC70/RSENTORX/RSENTOSPCO/SCIOTXD
A9 P8_2/TIF7/TOE12/TIOC62/SCI2TxD
A10 P10_4/TIF4/TOEOQ3/TIOC53/RSENT3SPCO/CRX2/SCI1RxD
A11 P10_0/TIFOA/CRX0/SCI3RxD
A12 ADSVREFH
A13 ANOOO/DSANOP
A14 ANO010/P14_12/DSAN2P/TIF9
A15 ANO021/P14_1/DSAN4N/TIF1A
A16 ANO030/P14_4/DSANG6P/TIF1B/TIA01
A17 ANO040/P14_8/TIF5/TIA04
A18 ANO042/P14_10/TIF7/TIJ2
A19 AOVCC
A20 AOVSS
A21 A1VREFH
A22 A1VSS(N.C.)
B1 EVCC
B2 EVCC
B3 P6_10/TIJ4/TOD72B/TIOC72/TOE62/RSENT4RX/RSENT4SPCO/SCIORXD
B4 P6_9/TIF2A/TOD71B/TIOC71/TOE61/RSENT5SPCO/SCI3TXD/DSADEND7
B5 P6_5/TOD71A/TOD61B/TIOC62/TOE51/CTX1/RSENT5SPCO/DSADENDS
B6 P6_2/TIF15/TOD62A/TIJ2/RSENT2RX/RSENT2SPCO/TOE42/CRX3/SCI1RxD/DSADTRG4
B7 P8_7/TIF12/TOE23/TIJ3/TIOC73/RSENT3RX/RSENT3SPCO/IRQO
B8 P8_5/TIF10/TOE21/TIJ1/TIOC71/RSENT1RX/RSENT1SPCO
B9 P8_3/TIF8/TOE13/TIOC63/SCIORXD
B10 P8_O/TIF5/TOE10/TIOC60/RSENT4SPCO/CTX2/SCI1TxD
B11 P10_1/TIF1A/TOEQO/TIOC50/RSENTOSPCO/CTX0/SCI3TxD
B12 ADSVREFL
B13 ANOO3/DSAN1TN
B14 ANO013/P14_15/DSAN3N/TIF12/TIJ1
B15 ANO022/P14_2/DSANS5P/TIF2A
B16 ANO031/P14_5/DSANEN/TIF2B/TIA02
B17 ANO041/P14_9/TIF6/TIA05
B18 ANO50/P15_0/TIF9/TIA06
B19 ANO052/P15_2/TIF11
B20 AOVREFH
B21 A1VSS
B22 A1vVCC
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Table 1.1 Pin Numbers and Pin Names (BGA304) (2/7)

Pin No. Pin Name
C1 P5_3/TIF6/TIJO/TOD23B/TIOC03/ESO3/CRX1/SCI2RXD/RSENTORX/RSENTOSPCO
c2 P5_1/TIF1B/TOE42/TOD21B/TIOC01/CTX0/SCI1TxD
C3 P5_0/TIFOB/TOE41/TOD20B/TIOC00/CRX0/SCI1RxD
Cc4 P6_11/TIJ5/TOD73B/TIOC73/TOE63/RSENT5RX/RSENT5SPCO/SCIOTXD
C5 P6_7/TOD73A/TIJ3/TOD63B/RSENT3RX/RSENT3SPCO/TOE5S3/SCI2TxD/DSADEND6G
Cé P6_4/TOD70A/TOD60B/TIOC61/TOE50/CRX1/RSENT4SPCO/DSADTRG5
c7 P6_1/TIF14/TOD61A/TIJ1/RSENT1RX/RSENT1SPCO/TOE41/CTX0/DSADEND3
c8 VSS
C9 EVCC
C10 P8_1/TIF6/TOE11/TIOC61/RSENT5SPCO/SCI2RxD
Cc11 P10_2/TIF2A/TOEO01/TIOC51/RSENT1SPCO/CRX1
C12 ADSVSS
C13 ANOO01/DSANON
C14 ANO012/P14_14/DSAN3P/TIF11
C15 AN023/P14_3/DSANS5N/TIFOB/TIA00
Cc16 ANO033/P14_7/DSAN7N/TIF4/TIA03
c17 ANO043/P14_11/TIF8/TIJ3
c18 ANO051/P15_1/TIF10
Cc19 ANO053/P15_3/TIF12
C20 AN100
C21 AN101
C22 AN111
D1 P5_6/TIF9/TOE21/TOD32B/TIOC12/LRX0/CRX2/DSADTRGO
D2 P5_4/TIF7/T1J1/TOD30B/TIOC10/RSENT1RX/RSENT1SPCO/CTX1/SCI2TxD/DSADTRG1
D3 P5_2/TIF2B/TOE43/TOD22B/TIOC02/ESO2/SCIORXD/SCI1SCK/POD
D7 VCC
D8 VSS
D9 EVCC
D10 P10_3/TIF3/TOE02/TIOC52/RSENT2SPCO/CTX1
D11 ADSVCC
D12 ADSVCL
D13 ANO02/DSAN1P
D14 ANO011/P14_13/DSAN2N/TIF10/TIJO
D15 ANO020/P14_0/DSAN4P/TIFOA
D16 ANO032/P14_6/DSANT7P/TIF3
D20 AN102
D21 AN110
D22 AN130
E1 P5_9/TIF12/TOE33/TIJ3/TIOC41/RSENT3RX/RSENT3SPCO/SCI3TxD/DSADEND2
E2 P5_8/TIF11/TOE23/TIJ2/TIOC40/RSENT2RX/RSENT2SPCO/SCI3RXxD/DSADTRG2
E3 P5_5/TIF8/TOE20/TOD31B/TIOC11/SCI0OTXD/SCI2SCK/DSADEND1
E20 AN112
E21 AN121
E22 AN140
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Table 1.1 Pin Numbers and Pin Names (BGA304) (3/7)

Pin No. Pin Name
F1 P4_4/TOD10A/TAPTS11/TOD10B/TOE30/TIF4/APA4/CSIH2TRY/CSIH3TCSS1
F2 P4_2/TODO2A/TAPTS02/TOD02B/TIOC22/TIF2A/APA2/RSENT2SPCO/CSIH3TSCK
F3 P5_7/TIF10/TOE22/TOD33B/TIOC13/LTX0/CTX2/SCI3SCK/DSADENDO
F20 AN122
F21 AN131
F22 AN151/P16_1
G1 P4_7/TOD13A/TOD13B/TOEOQO/TIF7/APA7/CSIH2TSI/CSIH3TSSI
G2 P4_5/TOD11A/TAPTS12/TOD11B/TOE31/TIF5/APA5/CRX0/CSIH3TCSS2
G3 P4_3/TODO3A/TAPTS10/TODO03B/TIOC23/TIF3/APA3/CSIH2TSSI/RSENT3SPCO/CSIH3TCSSO0
G4 P4_0/TODO0OA/TAPTS00/TODO0B/TIOC20/TIFOA/APAO/ERROROUT_C/RSENTOSPCO/CSIH3TSI
G19 AN120
G20 AN132
G21 AN142
G22 AN160/P16_2
H1 P4_11/TOD43A/TOD43B/TOE10/TIF11/APA11/CSIH2TCSS1
H2 P4_8/TOD40A/TOD40B/TOEO1/TIF8/APA8/CSIH2TSO/CSIH3TRY
H3 P4_6/TOD12A/TOD12B/TOE32/TIF6/APA6/CTX0/CSIH3TCSS3
H4 P4_1/TODO1A/TAPTS01/TOD01B/TIOC21/TIF1A/APA1/RSENT1SPCO/CSIH3TSO
H19 AN141
H20 AN150/P16_0
H21 AN152/P16_6
H22 AN171/P16_5
J1 P4_14/TOD20B/TOD52B/TOE13/TIF14/APA14/CRX1/RSENT2SPCO
J2 P4_9/TOD41A/TOD41B/TOE02/TIF9/APA9/CRX3/CSIH2TSCK
J3 VSS
Ja VSS
Jo VSS
J10 VDD
J1 VDD
J12 VDD
J13 VDD
J14 VSS
J19 AN162/P16_7
J20 AN161/P16_3
J21 AN170/P16_4
J22 AN172/P16_8
K1 P4_15/TOD21B/TOD53B/TOE40/TIF15/APA15/CTX1/RSENT3SPCO/ERROROUT_C
K2 P4_12/TIOC42/TOD50B/TOE11/TIF12/APA12/SCI1RXD/CSIH2TCSS2/RSENTOSPCO
K3 EVCC
K4 EVCC
K9 VDD
K10 VSS
K11 VSS
K12 VSS
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Table 1.1 Pin Numbers and Pin Names (BGA304) (4/7)

Pin No. Pin Name
K13 VSS
K14 VDD
K19 VSS
K20 VSS
K21 P7_11/TOD73A/TOD73B/TIOC23
K22 P7_10/TOD72A/TOD72B/TIOC22/TOE03
L1 P11_2/TOD80A/TOD80B/APA1/TOE20
L2 P11_0
L3 P4_13/TIOC43/TOD51B/TOE12/TIF13/APA13/SCI1TXD/CSIH2TCSS3/RSENT1SPCO
L4 P4_10/TOD42A/TOD42B/TOEO3/TIF10/APA10/CTX3/CSIH2TCSS0
L9 VDD
L10 VSS
L11 VSS
L12 VSS
L13 VSS
L14 VDD
L19 EVCC
L20 EVCC
L21 P7_9/TOD71A/TOD71B/TIOC21/TOE02
L22 P7_8/TOD70A/TOD70B/TIOC20/TOE01/CSIH3TRY
M1 P11_5/TOD83A/TOD83B/APA4/TOE23
M2 P11_3/TOD81A/TOD81B/APA2/TOE21
M3 P11_1/TIF13/TOD22B/APAO/TOE33
M4 P11_4/TOD82A/TOD82B/APA3/TOE22
M9 VDD
M10 VSS
M11 VSS
M12 VSS
M13 VSS
M14 VDD
M19 P7_4/TOD60A/TOD60B/TIOC10/CSIH3TCSS1
M20 P7_5/TOD61A/TIJO/TOD61B/TIOC11/CSIH3TCSS2
M21 P7_7/TOD63A/TOD63B/TIOC13/TOEQ0/CSIH3TSSI
M22 P7_6/TOD62A/TIJ1/TOD62B/TIOC12/CSIH3TCSS3
N1 P13_6/RHSB1CSD1
N2 P13_7/RHSB1SI0
N3 P13_8/RHSB1SI1
N4 P13_9/RHSB1EMRG
N9 VDD
N10 VSS
N11 VSS
N12 VSS
N13 VSsS
N14 VDD
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Table 1.1 Pin Numbers and Pin Names (BGA304) (5/7)

Pin No. Pin Name

N19 P7_2/TIOC02/CSIH3TSCK

N20 P7_0/TIOCO0/CSIH3TSI

N21 P7_3/TIOC03/CSIH3TCSS0

N22 P7_1/TIOC01/CSIH3TSO

P1 RHSB1FCLN

P2 RHSB1FCLP

P3 P13_5/RHSB1CSDO0

P4 TTLVCC

P9 VSS

P10 VDD

P11 VDD

P12 VDD

P13 VDD

P14 VSS

P19 P3_7/TIF6/TOD53B/TIOC01/CTX3

P20 P3_4/TIF4/TIJ2/TOD50B/TIOC42/ADTRGO/ESO3

P21 P3_6/TIA06/TOD52B/TIOC00/CRX3

P22 P3_5/TIF5/TIJ3/TOD51B/TIOC43/ADENDO

R1 RHSB1SON

R2 RHSB1SOP

R3 LVDVSS

R4 LvDVCC

R19 VSS

R20 P3_1/TIF1A/TOE61/TOD31B/TIOC33/CTX1/SCI1TxD

R21 P3_3/TIF3/TOE63/TOD33B/TIOC41/ADEND1/CTX2/ESO2/SCI2TxD

R22 P3_2/TIF2A/TOE62/TOD32B/TIOC40/ADTRG1/CRX2/SCI2RxD

T RHSBOFCLN

T2 RHSBOFCLP

T3 RHSBOSON

T4 RHSBOSOP

T19 EVCC

T20 P2_3/TIA03/TOE53/TOD0O3B/TIOC21/IRQ3

T21 P2_7/TCLKB/TOE13/TOD13B/TIOC31/CTX0/IRQ7

T22 P3_0/TIFOA/TOE60/TOD30B/TIOC32/CRX1/SCI1RxD

U1 P13_0/RHSBOCSDO/CSIH1TSI

u2 P13_1/RHSBOCSD1/CSIH1TSO

U3 LVDVSS

u20 P2_1/TIA01/TOE51/TOD01B/TIOC13/IRQ1

u21 P2_5/TIA0O5/TOE11/TOD11B/TIOC23/CTX3/IRQ5

u22 P2_6/TCLKA/TOE12/TOD12B/TIOC30/CRX0/IRQ6

V1 P13_2/RHSBOSIO/CSIH1TSCK

V2 P13_3/RHSBOSI1/CSIH1TCSS0

V3 TTLVCC

V20 P2_0/TIAO0/TOE50/TOD00B/TIOC12/TSO17/IRQO
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Pin No. Pin Name
V21 P2_4/TIA04/TOE10/TOD10B/TIOC22/CRX3/IRQ4
V22 P2_2/TIA02/TOE52/TOD02B/TIOC20/IRQ2
W1 P13_4/RHSBOEMRG/CSIH1TCSS1/ERROROUT_C
w2 MDO
w3 SYSVCC
w7 EVTO
ws AUDCK
w9 AUDATA2
W10 AUDATAO
W11 PO_2/FROENA/CSIHOTSCK/SCIOSCK
W12 PO_6/CSIH1TSI/IRQ3
w13 EVCC
W14 VSS
w15 PO_12/TIA04/TOD01B/CSIHOTCSS4/CSIH1TCSS3/CSIH2TSO
W16 P1_6/TOD32A/TOD32B/TOE42/APAG/TSO05
w20 VDD
w21 P1_15/TIOC53/TOD63B/TOE33/APA15/TSO16
w22 P1_14/TIOC52/TOD62B/TOE32/APA14/TSO15
Y1 MD1
Y2 FLMODE
Y3 VDD
Y4 PLLVSS
Y5 PLLVCC
Y6 TMS/EVTO
Y7 TDI/LPDI/LPDIO/FLSCI3RX
Y8 AUDRST
Y9 AUDATA3
Y10 NMI
Y11 P0O_0/FRORXDA/CSIHOTSI/SCIORXD
Y12 P0O_4/FROTXDB/CSIHOTCSS1/CTX2/IRQ1
Y13 EVCC
Y14 VSS
Y15 P0O_14/TIAO6/TODO03B/CSIH1TRY/CSIH2TCSSO
Y16 P1_3/TOD23A/TOD23B/TOEQ3/APA3/TSO02/CSIH2TSSI
Y17 P1_8/TOD50A/TOD50B/TOE20/APA8/TSO07/LRX0
Y18 P1_10/TOD52A/TOD52B/TOE22/APA10/TSO11
Y19 P1_12/TIOC50/TOD60B/TOE30/APA12/TSO13
Y20 VSS
Y21 VDD
Y22 VCC
AA1 RAMVCL
AA2 VDD
AA3 VSS
AA4 VSS
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Table 1.1 Pin Numbers and Pin Names (BGA304) (7/7)

Pin No. Pin Name
AA5 TDO/LPDO/FLSCI3TX
AAG vce
AA7 DRDY/LPDCLKO
AA8 EVTI
AA9 AUDSYNC
AA10 AUDATA1
AA11 ERROROUT_M
AA12 PO_1/FROTXDA/CSIHOTSO/SCIOTXD
AA13 PO_5/FROENB/CSIHOTCSS2/IRQ2
AA14 PO_8/TIAOO/CSIH1TSCK/IRQ5
AA15 PO_10/TIA02/CSIHOTRY/CSIH1TCSS1/IRQ7
AA16 P1_0/TOD20A/TOD20B/TOEO0/APAQ/SCIORXD/CSIH2TCSS1
AA17 P1_2/TOD22A/TOD22B/TOE02/APA2/TSO01/CSIH2TCSS3
AA18 P1_4/TOD30A/TOD30B/TOE40/APA4/TSO03/CSIH2TRY
AA19 P1_7/TOD33A/TOD33B/TOE43/APA7/TSO06
AA20 P1_11/TOD53A/TOD53B/TOE23/APA11/TSO12
AA21 VSS
AA22 VDD
AB1 VDD(N.C.)
AB2 VSS
AB3 RES
AB4 TRST/LPDRST
AB5 TCK/LPDCLKI/FLSCI3SCK
AB6 EPTVOUT
AB7 vce
ABS XTAL
AB9 EXTAL
AB10 VSS
AB11 CK
AB12 PO_3/FRORXDB/CSIHOTCSSO/CRX2/IRQ0
AB13 P0O_7/CSIH1TSO/IRQ4
AB14 PO_9/TIA01/CSIHOTSSI/CSIH1TCSS0/IRQ6
AB15 PO_11/TIA03/TOD00B/CSIHOTCSS3/CSIH1TCSS2/CSIH2TSI
AB16 PO_13/TIA05/TOD02B/CSIHOTCSS5/CSIH1TSSI/CSIH2TSCK
AB17 P1_1/TOD21A/TOD21B/TOEO1/APA1/TSO00/SCIOTXD/CSIH2TCSS2
AB18 P1_5/TOD31A/TOD31B/TOE41/APA5/TSO04
AB19 P1_9/TOD51A/TOD51B/TOE21/APA9/TSO10/LTX0
AB20 P1_13/TIOC51/TOD61B/TOE31/APA13/TSO14
AB21 EVCC
AB22 VSS(N.C.)
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Pin No. Pin Name

A1 VSS(N.C.)

A2 VSS

A3 P5_7/TIF10/TOE22/TOD33B/TIOC13/LTX0/CTX2/SCI3SCK/DSADENDO

Ad P5_3/TIF6/TIJO/TOD23B/TIOC03/ESO3/CRX1/SCI2RXD/RSENTORX/RSENTOSPCO

A5 P5_0/TIFOB/TOE41/TOD20B/TIOC00/CRX0/SCI1RxD

A6 P6_8/TIF1A/TOD70B/TIOC70/TOE60/RSENT4SPCO/SCI3RXxD/DSADTRG7

A7 P6_5/TOD71A/TOD61B/TIOC62/TOE51/CTX1/RSENT5SPCO/DSADENDS

A8 P6_1/TIF14/TOD61A/TIJ1/RSENT1RX/RSENT1SPCO/TOE41/CTX0/DSADEND3

A9 ADSVREFH

A10 ANOOO/DSANOP

A1 ANOO03/DSAN1TN

A12 ANO010/P14_12/DSAN2P/TIF9

A13 ANO021/P14_1/DSAN4N/TIF1A

A14 ANO030/P14_4/DSANG6P/TIF1B/TIA01

A15 ANO040/P14_8/TIF5/TIA04

A16 ANO042/P14_10/TIF7/TIJ2

A17 AOVCC

A18 AQVSS

A19 A1VREFH

A20 A1VSS(N.C.)

B1 EVCC

B2 EVCC

B3 P5_8/TIF11/TOE23/TIJ2/TIOC40/RSENT2RX/RSENT2SPCO/SCI3RxD/DSADTRG2

B4 P5_6/TIF9/TOE21/TOD32B/TIOC12/LRX0/CRX2/DSADTRGO

B5 P5_1/TIF1B/TOE42/TOD21B/TIOC01/CTX0/SCI1TxD

B6 P6_9/TIF2A/TOD71B/TIOC71/TOE61/RSENT5SPCO/SCI3TXD/DSADEND7

B7 P6_7/TOD73A/TIJ3/TOD63B/RSENT3RX/RSENT3SPCO/TOE53/SCI2TxD/DSADEND6G

B8 P6_4/TOD70A/TOD60B/TIOC61/TOE50/CRX1/RSENT4SPCO/DSADTRG5

B9 P6_0/TIF13/TOD60A/TIJO/RSENTORX/RSENTOSPCO/TOE40/CRX0/DSADTRG3

B10 ADSVREFL

B11 ANO02/DSAN1P

B12 ANO013/P14_15/DSAN3N/TIF12/TIJ1

B13 ANO022/P14_2/DSAN5P/TIF2A

B14 ANO031/P14_5/DSANEN/TIF2B/TIA02

B15 ANO041/P14_9/TIF6/TIA05

B16 ANO050/P15_0/TIF9/TIA06

B17 ANO052/P15_2/TIF11

B18 AOVREFH

B19 A1VSS

B20 A1vVCC

C1 P4_2/TOD02A/TAPTS02/TOD02B/TIOC22/TIF2A/APA2/RSENT2SPCO/CSIH3TSCK

Cc2 P5_9/TIF12/TOE33/TIJ3/TIOC41/RSENT3RX/RSENT3SPCO/SCI3TxD/DSADEND2

C3 P5_5/TIF8/TOE20/TOD31B/TIOC11/SCI0OTXD/SCI2SCK/DSADEND1

C4 P5_4/TIF7/T1J1/TOD30B/TIOC10/RSENT1RX/RSENT1SPCO/CTX1/SCI2TxD/DSADTRG1
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Pin No. Pin Name

c5 P5_2/TIF2B/TOE43/TOD22B/TIOC02/ESO2/SCIORXD/SCI1SCK/POD

C6 P6_11/TIJ5/TOD73B/TIOC73/TOE63/RSENT5RX/RSENT5SPCO/SCIOTXD

c7 P6_10/T1J4/TOD72B/TIOC72/TOE62/RSENT4RX/RSENT4SPCO/SCIORXD

cs P6_6/TOD72A/TOD62B/TIOC63/TOE52/SCI2RXD/DSADTRG6

c9 P6_2/TIF15/TOD62A/TIJ2/RSENT2RX/RSENT2SPCO/TOE42/CRX3/SCI1RXD/DSADTRG4

c10 ADSVSS

c11 AN001/DSANON

C12 ANO12/P14_14/DSAN3P/TIF11

c13 AN023/P14_3/DSANSN/TIFOB/TIAQ0

C14 AN033/P14_7/DSAN7N/TIF4/TIA03

c15 AN043/P14_11/TIF8/TIJ3

C16 AN051/P15_1/TIF10

c17 ANO53/P15_3/TIF12

c18 AN100

C19 AN101

C20 AN111

D1 P4_5/TOD11A/TAPTS12/TOD11B/TOE31/TIF5/APA5/CRX0/CSIH3TCSS2

D2 P4_4/TOD10A/TAPTS11/TOD10B/TOE30/TIF4/APA4/CSIH2TRY/CSIH3TCSS1

D3 P4_0/TODOOA/TAPTS00/TODOOB/TIOC20/TIFOA/APAO/ERROROUT_C/RSENTOSPCO/CSIH3TSI

D7 vce

D8 VSS

D9 P6_3/TIFOA/TOD63A/TIOC60/TOE43/CTX3/SCI1 TXxD/DSADEND4

D10 ADSVCC

D11 ADSVCL

D12 ANO11/P14_13/DSAN2N/TIF10/T1JO

D13 AN020/P14_0/DSAN4P/TIFOA

D14 AN032/P14_6/DSAN7P/TIF3

D18 AN102

D19 AN110

D20 AN130

E1 P4_8/TOD40A/TOD40B/TOEO01/TIF8/APA8/CSIH2TSO/CSIH3TRY

E2 P4_6/TOD12A/TOD12B/TOE32/TIF6/APA6/CTX0/CSIH3TCSS3

E3 P4_1/TODO1A/TAPTS01/TOD01B/TIOC21/TIF1A/APA1/RSENT1SPCO/CSIH3TSO

E18 AN112

E19 AN121

E20 AN140

F1 P4_11/TOD43A/TOD43B/TOE10/TIF11/APA11/CSIH2TCSS1

F2 P4_7/TOD13A/TOD13B/TOEQO/TIF7/APA7/CSIH2TSI/CSIH3TSSI

F3 P4_3/TODO3A/TAPTS10/TODO3B/TIOC23/TIF3/APA3/CSIH2TSSI/RSENT3SPCO/CSIH3TCSS0

F18 AN122

F19 AN131

F20 AN151/P16_1

G1 P4_14/TOD20B/TOD52B/TOE13/TIF14/APA14/CRX1/RSENT2SPCO

G2 P4_9/TOD41A/TOD41B/TOE02/TIF9/APA9/CRX3/CSIH2TSCK
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Pin No. Pin Name
G3 VSS
G4 VSS
G17 AN120
G18 AN132
G19 AN142
G20 AN160/P16_2
H1 P4_15/TOD21B/TOD53B/TOE40/TIF15/APA15/CTX1/RSENT3SPCO/ERROROUT_C
H2 P4_12/TIOC42/TOD50B/TOE11/TIF12/APA12/SCI1RXD/CSIH2TCSS2/RSENTOSPCO
H3 EVCC
H4 EVCC
H17 AN141
H18 AN150/P16_0
H19 AN152/P16_6
H20 AN171/P16_5
J1 P11_2/TOD80A/TOD80B/APA1/TOE20
J2 P11_0
J3 P4_13/TIOC43/TOD51B/TOE12/TIF13/APA13/SCI1TXD/CSIH2TCSS3/RSENT1SPCO
Ja P4_10/TOD42A/TOD42B/TOEO3/TIF10/APA10/CTX3/CSIH2TCSSO
Jo VDD
J10 VSS
J1 VSS
J12 VDD
J17 AN162/P16_7
J18 AN161/P16_3
J19 AN170/P16_4
J20 AN172/P16_8
K1 P11_5/TOD83A/TOD83B/APA4/TOE23
K2 P11_3/TOD81A/TOD81B/APA2/TOE21
K3 P11_1/TIF13/TOD22B/APAO/TOE33
K4 P11_4/TOD82A/TOD82B/APA3/TOE22
K9 VDD
K10 VSS
K11 VSS
K12 VDD
K17 P3_6/TIA06/TOD52B/TIOCO0/CRX3
K18 P3_4/TIF4/TIJ2/TOD50B/TIOC42/ADTRGO/ESO3
K19 P3_7/TIF6/TOD53B/TIOC01/CTX3
K20 P3_5/TIF5/TIJ3/TOD51B/TIOC43/ADENDO
L1 P13_6/RHSB1CSD1
L2 P13_7/RHSB1SI0
L3 P13_8/RHSB1SI1
L4 P13_9/RHSB1EMRG
L9 VDD
L10 VSS
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Pin No. Pin Name

L1 VSS

L12 VDD

L17 P3_1/TIF1A/TOE61/TOD31B/TIOC33/CTX1/SCI1TxD

L18 P3_0/TIFOA/TOE60/TOD30B/TIOC32/CRX1/SCI1RxD

L19 P3_3/TIF3/TOE63/TOD33B/TIOC41/ADEND1/CTX2/ESO2/SCI2TxD

L20 P3_2/TIF2A/TOE62/TOD32B/TIOC40/ADTRG1/CRX2/SCI2RxD

M1 RHSB1FCLN

M2 RHSB1FCLP

M3 P13_5/RHSB1CSDO0

M4 TTLVCC

M9 VDD

M10 VSS

M11 VSS

M12 VDD

M17 P2_3/TIA03/TOE53/TOD03B/TIOC21/IRQ3

M18 P2_4/TIA04/TOE10/TOD10B/TIOC22/CRX3/IRQ4

M19 P2_7/TCLKB/TOE13/TOD13B/TIOC31/CTX0/IRQ7

M20 P2_6/TCLKA/TOE12/TOD12B/TIOC30/CRX0/IRQ6

N1 RHSB1SON

N2 RHSB1SOP

N3 LVDVSS

N4 LvDVCC

N17 VSS

N18 VSS

N19 P2_5/TIA0O5/TOE11/TOD11B/TIOC23/CTX3/IRQ5

N20 P2_2/TIA02/TOE52/TOD02B/TIOC20/IRQ2

P1 RHSBOFCLN

P2 RHSBOFCLP

P3 RHSBOSON

P4 RHSBOSOP

P17 EVCC

P18 EVCC

P19 P2_0/TIAOO/TOES50/TODO0B/TIOC12/TSO17/IRQO

P20 P2_1/TIA0O1/TOE51/TOD01B/TIOC13/IRQ1

R1 P13_0/RHSBOCSDO/CSIH1TSI

R2 P13_1/RHSBOCSD1/CSIH1TSO

R3 LVDVSS

R18 P1_8/TOD50A/TOD50B/TOE20/APA8/TSO07/LRX0

R19 P1_14/TIOC52/TOD62B/TOE32/APA14/TSO15

R20 P1_15/TIOC53/TOD63B/TOE33/APA15/TSO16

T P13_2/RHSBOSIO/CSIH1TSCK

T2 P13_3/RHSBOSI1/CSIH1TCSS0

T3 TTLVCC

T18 P1_7/TOD33A/TOD33B/TOE43/APA7/TSO06
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Pin No. Pin Name
T19 P1_12/TIOC50/TOD60B/TOE30/APA12/TSO13
T20 P1_13/TIOC51/TOD61B/TOE31/APA13/TSO14
U1 P13_4/RHSBOEMRG/CSIH1TCSS1/ERROROUT_C
u2 MDO
u3 SYSVCC
u7 EVTO
us AUDCK
u9 AUDATA2
u10 AUDATAO
u11 PO_2/FROENA/CSIHOTSCK/SCIOSCK
U12 PO_6/CSIH1TSI/IRQ3
u13 EVCC
u14 VSS
u18 VDD
u19 P1_9/TOD51A/TOD51B/TOE21/APA9/TSO10/LTX0
U20 P1_11/TOD53A/TOD53B/TOE23/APA11/TSO12
V1 MD1
V2 FLMODE
V3 VDD
V4 PLLVSS
V5 PLLVCC
V6 TMS/EVTO
V7 TDI/LPDI/LPDIO/FLSCI3RX
V8 AUDRST
Vi AUDATA3
V10 NMI
V11 P0O_0/FRORXDA/CSIHOTSI/SCIORXD
V12 P0O_4/FROTXDB/CSIHOTCSS1/CTX2/IRQ1
V13 EVCC
V14 VSS
V15 PO_13/TIA05/TOD02B/CSIHOTCSS5/CSIH1TSSI/CSIH2TSCK
V16 PO_14/TIA06/TOD03B/CSIH1TRY/CSIH2TCSS0
V17 P1_2/TOD22A/TOD22B/TOE02/APA2/TSO01/CSIH2TCSS3
V18 P1_5/TOD31A/TOD31B/TOE41/APA5/TSO04
V19 VDD
V20 P1_10/TOD52A/TOD52B/TOE22/APA10/TSO11
w1 RAMVCL
W2 VDD
w3 VSS
w4 VSS
w5 TDO/LPDO/FLSCI3TX
W6 VCC
w7 DRDY/LPDCLKO
w8 EVTI
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Pin No. Pin Name

w9 AUDSYNC

W10 AUDATA1

W11 ERROROUT_M

W12 PO_1/FROTXDA/CSIHOTSO/SCIOTXD

w13 P0O_5/FROENB/CSIHOTCSS2/IRQ2

W14 PO_8/TIAOO/CSIH1TSCK/IRQ5

W15 PO_10/TIA02/CSIHOTRY/CSIH1TCSS1/IRQ7

W16 PO_12/TIA04/TODO1B/CSIHOTCSS4/CSIH1TCSS3/CSIH2TSO
w17 P1_1/TOD21A/TOD21B/TOE01/APA1/TSO00/SCIOTXD/CSIH2TCSS2
w18 P1_4/TOD30A/TOD30B/TOE40/APA4/TSO03/CSIH2TRY
w19 VSS

W20 VDD

Y1 VDD(N.C.)

Y2 VSS

Y3 RES

Y4 TRST/LPDRST

Y5 TCK/LPDCLKI/FLSCI3SCK

Y6 EPTVOUT

Y7 vce

Y8 XTAL

Y9 EXTAL

Y10 VSS

Y11 CK

Y12 PO_3/FRORXDB/CSIHOTCSSO/CRX2/IRQ0

Y13 PO_7/CSIH1TSO/IRQ4

Y14 PO_9/TIA01/CSIHOTSSI/CSIH1TCSS0/IRQ6

Y15 PO_11/TIA03/TOD00B/CSIHOTCSS3/CSIH1TCSS2/CSIH2TSI
Y16 P1_0/TOD20A/TOD20B/TOEO0/APAQ/SCIORXD/CSIH2TCSS1
Y17 P1_3/TOD23A/TOD23B/TOE03/APA3/TSO02/CSIH2TSSI
Y18 P1_6/TOD32A/TOD32B/TOE42/APA6/TSO05

Y19 vce

Y20 VSS(N.C.)
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1.6

Internal Block Diagram

Functional Block Configuration
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For the correspondence between the peripheral groups and the
peripheral modules/registers, see Appendix, List of Registers.
Figure 1.3 Internal Block Diagram

CPUI and the PCU each have their own set of CPU peripherals. These CPU peripherals are assigned to
the same addresses, so access by CPUI to a register of a CPU peripheral is to the register in the CPU

peripheral of CPU1; access by the PCU to a register of a CPU peripheral is to the register in the CPU
peripheral of the PCU.
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Section 2 Pins

2.1 Port Functions

211 Features

Port Group

This product has the following numbers of port groups:

Table 2.1 Port Groups of This Product

Product Number of Group Name of Group
BGA304 16 PO to P8, P10, P11, P13 to P17
BGA252 13 PO to P6, P11, P13 to P17

Port Group Index n

Each port group is identified by its own index “n” (n =0 to 17) throughout this section; e.g.
PMCn for the port mode control register of the Pn pin.

Register Address

All port addresses are given as an offset from the individual base addresses, <PORT Base2> and
<PORT _Basel>. Table 2.2 shows the base addresses, <PORT Base2> and <PORT_ Basel>.

Table 2.2 Port Base Address

Base Address Address
<PORT_Base1> FF61 0000y
<PORT_Base2> FFC1 0000y
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21.2 Overview

This product has various pins for input/output (I/O) functions, known as ports. The ports are organized
in port groups.

This product also has several control registers to allocate the functions other than general I/O purpose
to the corresponding pins. For definitions of pin, port, and port group, see Section 2.1.2.1, Terms.

2.1.2.1 Terms

The terms described in this section are defined as follows.

e Port group:
One port has up to 16 pins, and the number of pins differs according to the port. The multiple pins
of a port share the same control registers.

e Port mode / Port:
In port mode, a pin functions as a general-purpose 1/O pin. The general-purpose I/O function is
called a “port pin” and is indicated by the name Pn_m. For example, PO_7 indicates pin 7 of port
0.

e Alternative mode:
In alternative mode, a pin functions as an I/O pin of a peripheral function. Multiple peripheral
functions may be multiplexed on a pin, and control registers select the peripheral function to be
used.

2.1.2.2 Overview of Pin Functions

The pin can operate in the following three different modes:

e Port mode (PMCn.PMCn_m = 0)
The pin operates as a general purpose I/O port in port mode. PMn.PMn_m selects input or output.

e S/W I/O control alternative mode (PMCn.PMCn_m = 1, PIPCn.PIPCn_m = 0)
The pin is operated by an alternative function in S/W I/O control alternative mode.
The selection between input and output is made by S/W via the PMn.PMn_m control bits.

e Direct I/O control alternative mode (PMCn.PMCn_m = 1, PIPCn.PIPCn_m = 1)
The pin is operated by an alternative function in direct I/O control alternative mode.
In contrast to S/W I/O control alternative mode, input/out is directly controlled by the alternative
function in this mode.

Table 2.3 shows the outline of the register settings.

Table 2.3 Pin Function Configuration (Outline)

Bit
Mode PMCn_m PMn_m PIPCn_m 1/O
Port mode 0 0 01 Output mode
1 01 Input mode*’
S/W /O control alternative mode 1 0 0 Output mode
1 0 Input mode*2
Direct I/O control alternative mode oM 1 Controlled by the alternative

function*2

Note 1.  The input buffer should be enabled (PIBCn_m = 1).
Note 2.  When used as an input pin in alternative mode, be sure to set PIBCn_m = 0.
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When a pin is operated in alternative mode (PMCn.PMCn_m = 1), one of different alternative
functions (up to 7) can be selected by the PFCn, PFCEn, and PFCAEn registers.

e S/W I/O control alternative mode (PIPCn.PIPCn_m = 0):
— Outputs (PMn_m = 0): ALT-OUT1 to ALT-OUT7
— Inputs (PMn_m = 1): ALT-IN1 to ALT-IN7

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

— Input/Output of ALT-OUT1 to ALT-OUT7 and ALT-IN1 to ALT-IN7 is directly controlled by
the alternative function.

Table 2.4 Outline of Alternative Mode Selection (PMCn.PMCn_m = 1)

Register

Function PFCAE PFCE PFC PM*! 110
Alternative output mode 1 (ALT-OUT1) 0 0 0 0 (0]
Alternative input mode 1 (ALT-IN1) 0 0 0 1 |
Alternative output mode 2 (ALT-OUT2) 0 0 1 0 (0]
Alternative input mode 2 (ALT-IN2) 0 0 1 1 |
Alternative output mode 3 (ALT-OUT3) 0 1 0 0 (0]
Alternative input mode 3 (ALT-IN3) 0 1 0 1 |
Alternative output mode 4 (ALT-OUT4) 0 1 1 0 (0]
Alternative input mode 4 (ALT-IN4) 0 1 1 1 |
Alternative output mode 5 (ALT-OUT5) 1 0 0 0 (0]
Alternative input mode 5 (ALT-IN5S) 1 0 0 1 |
Alternative output mode 6 (ALT-OUT6) 1 0 1 0 (0]
Alternative input mode 6 (ALT-ING) 1 0 1 1 |
Alternative output mode 7 (ALT-OUT7) 1 1 0 0 (0]
Alternative input mode 7 (ALT-IN7) 1 1 0 1 |

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

When a pin is operated in alternative mode (PMCn.PMCn_m = 1), one of several alternative functions
can be selected by the PFCn, PFCEn, and PFCAEn registers.
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2.1.2.3 Pin Data Input/Output
The registers used for data input and output are described below.

The source of the data to be read via the PPRn register depends on pin mode.

Output data

In port mode (PMCn.PMCn_m = 0), the value of Pn.Pn_m is output from the Pn_m pin.

Input data

A read operation of the PPRn register returns either the value of the Pn_m pin, the associated bit of the
port register Pn.Pn_m, or the data output by an alternative function.

The source of the data read via PPRn depends on pin mode and setting of several control bits.

Table 2.5 summarizes the differences of PPRn read modes.

Table 2.5 PPRn_m Read Values

PMCn_m PMn_m PIBCn_m PIPCn_m Mode PPRn_m Read Value
0 1 0 X Port input, input buffer disabled Pn.Pn_m bit
1 Port input, input buffer enabled Pn_m pin

0 X Port push-pull output Pn.Pn_m bit*'
1 1 X 0 S/W /O control alternative input Pn_m pin

0 S/W /O control alternative output Alternative function internal output

signal*1
X 1 Direct I/O control alternative mode 1/O port in alternative mode:

e Input: Pn_m pin

o Output: alternative function internal
output signal*'

Note 1.  When PBDCn_m = 1, Pn_m pin level is read via PPRn_m bit.

The control registers in Table 2.5 have the following effects:

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

e PMn.PMn m
This bit selects input (PMn_m = 1) or output (PMn_m = 0) in port mode (PMCn_m = 0) and S/W
I/O control alternative mode (PMCn_m = 1, PIPCn_m = 0).

e PIBCn.PIBCn m
This bit disables (PIBCn_m = 0) or enables (PIBCn_m = 1) the input buffer in input port mode
(PMCn_m = 0 and PMn_m = 1). When the input buffer is disabled, PPRn_m reads the Pn.Pn m
bit, otherwise the Pn_m pin level is returned.

e PIPCn.PIPCn m
This bit selects either the S/W or direct I/O control alternative mode.

e PBDCn.PBDCn m
Setting this bit to 1 in output mode enables bidirectional mode for the pin. In bidirectional mode,
the level on pin Pn_m can be read from PPPn.PPRn_m.
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Write to the Pn Register
The data to be output via port Pn_m in port mode (PMCn.PMCn_m = 0) is held in the port register Pn.
The Pn data can be rewritten in the following two different ways:

e Direct write to the Pn register
New data can be directly written to the Pn register.

e Indirect operation to the Pn bit (set/reset/not)
The indirect Pn operation is possible using the following two registers:

— Port set/reset register: PSRn
When the bit PSRn.PSRn_(m + 16) = 1, the value of bit PSRn.PSRn_m determines the value
of Pn.Pn_m.
Thus Pn_m can be set/reset without a direct write to Pn.

— Port NOT register: PNOTn
Setting PNOTn.PNOTn_m = 1 inverts the bit Pn.Pn_m without a direct write to Pn.

The indirect Pn set/reset/not operation provides access to single bits (not limited to one bit) of the Pn
register while leaving all other Pn bits untouched.
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213 Port Type

Figure 2.1 shows the overall configuration of the pins. For the details of port blocks, see Figure 2.2.

e R e "
Port 1/0 buffer
N
N
Peripheral functions r Internal |
output signa
Output data .
control block™ ' @
N\
( (0]
utput enable
Output enablt?1 POD control®
control block
N\
(
Edge detection Input data
DNF2 select block
N\
PU/PD
( resistor™
Input enable Input enable
control block
o
( PU/PD
Pull-up / pull-down control signal
control block™
N\
k J - J
Note 1. Pins of ports P14, P15, and P16 have multiplexed analog input functions and, because these pins are only for input, they do
not incorporate output-related functions. These port groups also do not incorporate pull-up and pull-down resistors.
Note 2.  For details of the edge-detection DNF function and the relevant pins, see Section 2.3.3, Edge Detection DNF.
Note 3.  For details of the POD control function and the relevant pins, see Section 2.4, POD Control.

Figure 2.1 Block Diagram of Pin Configuration
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Figure 2.2 shows the logical circuitry of the port control functions. The diagram is only a logical
reference and does not show the real circuitry.

PMCn_m

PMn_m

PIPCnh_m

J 0t

Edge detection

DNF

Note 1.
Note 2.
Note 3.

(Output data control block A
PINVN_m
Pn_m 0
0
Multi-use function 1
output data™ 1
. J
4 )
Output enable control block
Ny
{>c 0 Output enable
1
Multi-use function __| "
output enable control!
e N
\_ J Internal
output signal 3
P )
e N
Input data select block
0
PPRn_m
1|« l
Multi-use function 1 I
input data™ ™ 0
[+—Inactive level PU/PD
;l—\ resistor
D;L/ \ )
. J/
PBDCn_m PU/PD )
- N Output enable control signal
Input enable control block
Input enable
v Y ' p
Bl Pull-up / pull-down
PIBCh_m > control block
PUn_m
\ 4
0 PDn_m > 0
Multi-use function —
. . » 1 PU/PD
1 1
input enable control /( disabled
\ J
\ J

Multi-use function signal selected by PFCn_m, PFCEn_m, and PFCAEn_m
Output drive strength can be set by PDSCn_m and PUCCn_m.
The target pin of POD control forcibly disables the enabling of output when POD control is enabled.

Figure 2.2

Port Control Logic Diagram
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214 Port Group Configuration Register

This section starts with an overview of all configuration registers and then presents all registers in
detail. The configuration registers are classified as follows:

e 2.1.4.2, Configuration of Pin Function

e 2.1.4.3, Pin Data Input/Output

e 2.1.4.4, Configuration of Electrical Characteristics
e 2.1.4.5, Port Register Protection

e 2.1.4.6, Pin-Unit Register

21.41 Outline

The following registers are used for the configuration of the individual pins of the port groups:

Table 2.6 Registers for Port Group Configuration

Register
Register Name Symbol Configuration Unit  Address
Port register Pn Port group <PORT_Base1> + 0000y + n x 404
Port set/reset register PSRn Port group <PORT_Base1> + 0004, + n x 404
Port NOT register PNOTn Port group <PORT_Base1> + 0008 + n x 404
Port pin read register PPRn Port group <PORT_Base1> + 000Cy + n x 40y
Port mode register PMn Port group <PORT_Base1> + 0010y + n x 404
Port mode control register PMCn Port group <PORT_Base1> + 0014, + n x 404
Port function control register PFCn Port group <PORT_Base1> + 0018y + n x 404
Port function control expansion register PFCEn Port group <PORT_Base1> + 001Cy + n x 40y
Port mode set/reset register PMSRn Port group <PORT_Base1> + 0020y + n x 40y
Port mode control set/reset register PMCSRn Port group <PORT_Base1> + 0024, + n x 404
Port function control additional expansion register PFCAEN Port group <PORT_Base1> + 0028 + n x 40
Port output level inversion register PINVn Port group <PORT_Base1> + 0030y + n x 40y
Port input buffer control register PIBCn Port group <PORT_Base2> + 4000 + n x 404
Port bidirectional control register PBDCn Port group <PORT_Base2> + 4004 + n x 404
Port IP control register PIPCn Port group <PORT_Base2> + 4008y + n x 40
Pull-up option register PUn Port group <PORT_Base2> + 400Cy + n x 40y
Pull-down option register PDn Port group <PORT_Base2> + 4010y + n x 404
Port drive strength control register PDSCn Port group <PORT_Base2> + 4018, + n x 404
Port universal control register PUCCn Port group <PORT_Base2> + 4028+ n x 40y
Port register protection command register PPCMDn Port group <PORT_Base2> + 402Cy + n x 40y
Port protection status register PPROTSN Port group <PORT_Base2> + 4034 + n x 404
Port control register PCRn_m Pin <PORT_Base1> + 2000y + n x 40y +
m x 4y
Note: n: Port group number
m: Bit number in a port group
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Base address

The PORTn base addresses, <PORT Base2> and <PORT Basel> are defined in Register Addresses,
Section 2.1.1, Features.

Register value after reset

The values after reset release depend on the port, and are not described in the following register
descriptions, but are given in Section 2.2.1.1, List of the BGA304 and BGA252 Port
Registers.
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21.4.2 Configuration of Pin Function

The following registers are used set the individual pins of port group n.

(1) PMCn — Port Mode Control Register

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

mode.

Access: This register is readable/writable in 16-bit units.

Value after reset: See Section 2.2.1.1, List of the BGA304 and BGA252 Port Registers.

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

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

Table 2.7 PMCn Register Contents

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

1: Alternative mode
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(2) PMCSRn — Port Mode Control Set/Reset Register
This register provides an alternative method to write data to a bit in the PMCn register.

The 16 higher-order bits of PMCSRn specify whether the data in the 16 lower-order bits of PMCSRn
are written to PMCn.PMCn_m.

Even when pins being used by multiple programs belong to the same port group, the PMCSRn register
allows masking of the unused bits when overwriting so that independent setting of the corresponding
bits by each program is possible.

Access: This register is readable/writable in 32-bit units.
Bits 31 to 16 are always read as 0000y. Reading bits 15 to O returns the value of the PMCn register.

Value after reset:  See Section 2.2.1.1, List of the BGA304 and BGA252 Port Registers.

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

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

Bit 15 14 13 12 1" 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

R/W  R/W R/W R/W R/W R/W R/W R/W R/W R/IW R/W R/W R/W R/IW R/W R/IW R/W

Table 2.8 PMCSRnN Register Contents

Bit Position Bit Name Function
31to 16 PMCSRn_ Specify whether the value of the corresponding lower bit of PMCSRn_m is
[31:16] written to PMCn_m:

0: PMCn_m does not depend on PMCSRn_m.

1: The value of PMCn_m is the same as that of PMCSRn_m.
Example:
When PMCSRn.PMCSRn_31 = 1, the value of bit PMCSRn.PMCSRn_15 is
written to bit PMCn.PMCn_15 and output.

15t00 PMCSRn_ [15:0] Specify the PMCn_m value when the corresponding upper bit PMCSRn_(m+16)
is 1:
0: PMCn_m =0
1: PMCn_m =1
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(3) PIPCn — Port IP Control Register

This register specifies whether the I/O direction of pin Pn_m is controlled by the port mode register
PMn.PMn_m or by an alternative function.

When the Pn_m pin is operated in alternative mode (PMCn.PMCn_m = 1) and the alternative function
directly controls the I/O direction of Pn_m, PIPCn.PIPCn_m must be set to 1 as well. This hands over
I/O control to the alternative function and overrules the PMn.PMn_m setting.

Access: This register is readable/writable in 16-bit units.

Value after reset:  See Section 2.2.1.1, List of the BGA304 and BGA252 Port Registers.

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

R/W  R/W R/W RW  R/W RW RW RW RW RW R/W RW RW RW RW RW R/W

Table 2.9 PIPCn Register Contents

Bit Position Bit Name Function

15100 PIPCn_[15:0] Specify the I/O control mode:
0: 1/0 mode is selected by PMn.PMn_m (S/W I/O control).
1: 1/0 mode is selected by peripheral function (direct I/O control).

(4) PMn — Port Mode Register

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

Access: This register is readable/writable in 16-bit units.

Value after reset: See Section 2.2.1.1, List of the BGA304 and BGA252 Port Registers.

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

PMn_ | PMn_ | PMn_ | PMn_ | PMn_ | PMn_
15 14 13 12 1 10 PMn_9|PMn_8 |PMn_7 | PMn_6 | PMn_5 | PMn_4 | PMn_3 | PMn_2 | PMn_1 | PMn_0

R/W  R/W R/W R/IW R/W R/W R/IW R/IW R/IW R/W R/W R/IW R/IW R/W R/IW R/W R/W

Table 2.10 PMn Register Contents

Bit Position Bit Name Function

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

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

2. PMn_m specifies the I/O direction in port mode (PMCn.PMCn_m = 0) and alternative mode
(PMCn.PMCn_m = 1) because PIPCn.PIPCn_m = 0 after reset.
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(5) PMSRn — Port Mode Set/Reset Register
This register provides an alternative method to set a bit in the PMn register.

The 16 higher-order bits of PMSRn specify whether the data in the 16 lower-order bits of PMSRn are
written to PMn.PMn_m.

Even when pins being used by multiple programs belong to the same port group, the PMSRn register
allows masking of the unused bits when overwriting so that independent setting of the corresponding
bits by each program is possible.

Access: This register is readable/writable in 32-bit units.
Bits 31 to 16 are always read as 0000. Reading bits 15 to 0 returns the value of the PMn register.

Value after reset:  See Section 2.2.1.1, List of the BGA304 and BGA252 Port Registers.

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

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

Bit 15 14 13 12 1" 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 M _10 9 8 7 6 5 4 3 2 1 0

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

Table 2.11 PMSRn Register Contents

Bit Position Bit Name Function
31t0 16 PMSRn_[31:16]  Specify whether the value of the corresponding lower bit of PMSRn_m is written
to PMn_m:

0: PMn_m does not depend on PMSRn_m.

1: The value of PMn_m is the same as that of PMSRn_m.
Example:
When PMSRn.PMSRn_31 = 1, the value of bit PMSRn.PMSRn_15 is written to
bit PMn.PMn_15 and output.

15t00 PMSRn_[15:0] Specify the PMn_m value when the corresponding upper bit PMSRn_(m+16) is
1:
0: PMn_m=0
1: PMn_m =1
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(6) PIBCn — Port Input Buffer Control Register

When a pin is being used in input port mode (PMCn.PMCn_m = 0 and PMn.PMn_m = 1), this register
enables or disables the input buffer. However, when the pin is used as an input pin in S/W I/O control
alternative mode (PMCn.PMCn_m = 1 and PIPCn.PIPCn_m = 0) or direct I/O control alternative mode
(PMCn.PMCn_m =1 and PIPCn.PIPCn_m = 1), set PIBCn.PIBCn_m = 0.

And when pins are in the both-direction mode(PBDCn.PBDCn_m-1), it is capable of selecting shared
output level loop-back function and pin output level-read function with the setting of PIBCn.PIBCn_m.

Refer to (1) PBDCn — Port Bidirectional Control Register in Section 2.1.4.3, Pin Data
Input/Output.

Access: This register is readable/writable in 16-bit units.

Value after reset:  See Section 2.2.1.1, List of the BGA304 and BGA252 Port Registers.

Bit 15 14 13 12 1" 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

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

Table 2.12 PIBCn Register Contents

Bit Position Bit Name Function

15t00 PIBCn_[15:0] These bits are used to enable and disable the input buffer in input port mode.
0: Input buffer is disabled.
1: Input buffer is enabled.

NOTE

When the input buffer is disabled, a shoot-through current does not flow even if the pin level is in Hi-Z
state. Thus the pin does not need to be fixed to a high or low level externally.
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(7) PFCn — Port Function Control Register

This register, together with the PFCEn and PFCAEn registers, specifies an alternative function of the

pins.

Some alternative functions directly controls input/output of pin Pn_m. For such an alternative functions
PIPCn.PIPCn_m must be set to 1 as well.

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

Value after reset:

Access:

This register is readable/writable in 16-bit units.

See Section 2.2.1.1, List of the BGA304 and BGA252 Port Registers.

Bit 15 14 13 12 1" 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 1 10 9 8 7 6 5 4 3 2 1 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 213  PFCn Register Contents
Bit Position Bit Name Function
15t00 PFCn_[15:0] Specify an alternative function of a pin.
See Table 2.4, Outline of Alternative Mode Selection (PMCn.PMCn_m = 1)
for details.
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(8) PFCEn — Port Function Control Expansion Register

This register, together with the PFCn and PFCAEn registers, specifies an alternative function of the
pins.

Some alternative functions directly controls input/output of pin Pn_m. For such an alternative functions
PIPCn.PIPCn_m must be set to 1 as well.

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

Access:  This register is readable/writable in 16-bit units.

Value after reset:  See Section 2.2.1.1, List of the BGA304 and BGA252 Port Registers.

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

PFCEn |PFCEn | PFCEn |PFCEn | PFCEn | PFCEn | PFCEn | PFCEn | PFCEn | PFCEn | PFCEn | PFCEn | PFCEn | PFCEn | PFCEn | PFCEn
_15 _14 _13 _12 N _10 9 8 7 6 5 4 3 2 1 0

R/W  R/W R/W R/IW R/W R/W R/IW R/IW R/W R/IW R/W R/IW R/IW R/IW R/IW R/IW R/W

Table 2.14  PFCEn Register Contents

Bit Position Bit Name Function

15t00 PFCEnN_[15:0] Specify an alternative function of a pin.
See Table 2.4, Outline of Alternative Mode Selection (PMCn.PMCn_m = 1)
for details.

(9) PFCAENn — Port Function Control Additional Expansion Register
This register, together with the PFCn and PFCEn registers, specifies an alternative function of the pins.

Some alternative functions directly controls input/output of pin Pn_m. For such an alternative functions
PIPCn.PIPCn_m must be set to 1 as well.

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

Access: This register is readable/writable in 16-bit units.

Value after reset:  See Section 2.2.1.1, List of the BGA304 and BGA252 Port Registers.

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

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

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

Table 2.15 PFCAEN Register Contents

Bit Position Bit Name Function
15t00 PFCAEN_[15:0] Specify an alternative function of a pin.
See Table 2.4, Outline of Alternative Mode Selection (PMCn.PMCn_m = 1)
for details.
RO1UH0603EJ0110 Rev.1.10 RENESAS Page 94 of 3211

Nov 30, 2017



RH850/E1M-S2 Section 2 Pins

2.1.4.3 Pin Data Input/Output

(1) PBDCn — Port Bidirectional Control Register

This register enables the input buffer when a pin is used in output mode, and permits bidirectional
mode. The Pn_m pin level is read via PPRn.PPRn_m in bidirectional mode.

e Alternative output level loopback function
When the Pn_m pin is used as the alternative output function, the actual pin output level based on
the alternative output function can be looped back to the alternative input side by setting
PBDCn.PBDCn_m =1 and PIBCn.PIBCn_m= 0. For example, the pin output level based on the
first alternative function can be looped back to the same alternative input side. Also the pin output
level can be read via PPRn.PPRn_m.

¢ Pin output level read function
When the Pn_m pin is used as the general output port function or the alternative output function,
the actual pin output level can be read via PPRn.PPRn_m by setting PBDCn.PBDCn_m =1 and
PIBCn.PIBCn_m = 1. Under this setting, the pin output level will never be looped back to the
alternative input side even in alternative output mode.

Access: This register is readable/writable in 16-bit units.

Value after reset:  See Section 2.2.1.1, List of the BGA304 and BGA252 Port Registers.

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

PBDCn|PBDCn|PBDCn |PBDCn |PBDCn|PBDCn |PBDCn|PBDCn|PBDCn |PBDCn|PBDCn |PBDCn |PBDCn|PBDCn |PBDCn |PBDCn
15 | 14 | 13 | 12 | 11 | _10 9 8 7 6 5 4 3 2 1 0

RW RW RW R/W RW RW RW RW RW R/W RW RW RW RW  R/W R/W R/W

Table 2.16 PBDCn Register Contents

Bit Position Bit Name Function

15t0 0 PBDCn_[15:0] Enable/disable bidirectional mode of the corresponding pin:
0: Bidirectional mode is disabled.
1: Bidirectional mode is enabled.
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(2) PPRn — Port Pin Read Register

This register reflects an actual Pn_m pin level, a Pn.Pn_m bit value, or an output level of the alternative
function. The value to be read depends on various control settings as described in Table 2.5,
PPRn_m Read Values.

Access: This register is only readable in 16-bit units.

Value after reset:  See Section 2.2.1.1, List of the BGA304 and BGA252 Port Registers.

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

RW R R R R R R R R R R R R R R R R

Table 2.17 PPRn Register Contents

Bit Position Bit Name Function

15t00 PPRn_[15:0] Indicate a Pn_m pin level, a Pn.Pn_m value, or alternative function output level.

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

Access: This register is readable/writable in 16-bit units.

Value after reset:  See Section 2.2.1.1, List of the BGA304 and BGA252 Port Registers.

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

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

Table 2.18 Pn Register Contents

Bit Position Bit Name Function

15t0 0 Pn_[15:0] Set the output level of pin m (m =0 to 15):
0: Low level output
1: High level output

NOTE

The bits of this register can be manipulated by various means; refer to the subsection, Write to the Pn
Register in Section 2.1.2.3, Pin Data Input/Output.
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(4) PNOTn — Port NOT Register

This register enables inverting the Pn_m bit of the port register without directly writing to Pn.

Access:  This register is writable in 16-bit units. The read value is always 0000y.

Value after reset:  See Section 2.2.1.1, List of the BGA304 and BGA252 Port Registers.

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

PNOTn|{PNOTn|PNOTn|[PNOTn|PNOTn|PNOTn|PNOTNn|PNOTn|PNOTn|PNOTn|{PNOTn|PNOTn|PNOTn|PNOTNn|PNOTn|PNOTn
_15 _14 _13 _12 N _10 9 _8 7 _6 5 _4 _3 2 1 0

RW W W W w W W i w w W W w w W W W

Table 219  PNOTn Register Contents

Bit Position Bit Name Function

15t00 PNOTn_[15:0] Specify if Pn.Pn_m is inverted or not:
0: Pn.Pn_m is not inverted (Pn_m — Pn_m).
1: Pn.Pn_m is inverted (Pn_m — Pn_m)
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(5) PSRn — Port Set/Reset Register
This register provides an alternative method to set a bit in the Pn register.

The 16 higher-order bits of PSRn specify whether the data in the 16 lower-order bits of PSRn are

written to Pn.Pn_m.

Even when pins being used by multiple programs belong to the same port group, the PSRn register
allows masking of the unused bits when overwriting so that independent setting of the corresponding
bits by each program is possible.

Access: This register is readable/writable in 32-bit units.
Bits 31 to 16 are always read as 0000. Reading bits 15 to 0 returns the value of the PMCn register.

Value after reset:  See Section 2.2.1.1, List of the BGA304 and BGA252 Port Registers.

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

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

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

R/W  R/W R/W R/W R/IW R/W R/W R/W R/W R/W R/IW R/W R/W R/W R/W R/IW R/W

Table 2.20 PSRn Register Contents

Bit Position Bit Name Function
31t0 16 PSRn_[31:16] Specify whether the value of the corresponding lower bit of PSRn_m is written
to Pn_m:

0: Pn_m does not depend on PSRn_m.

1: The value of Pn_m is the same as that of PSRn_m.
Example:
When PSRn.PSRn_31 = 1, the value of bit PSRn.PSRn_15 is written to bit
Pn.Pn_15 and output.

15t00 PSRn_[15:0] Specify the Pn_m value when the corresponding upper bit PSRn_(m+16) is 1:
0:Pn_m=0
1:Pn_m=1
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(6) PINVn — Port Output Level Inversion Register

This register enables inverting the output level from a pin. It is effective when the pin is in output mode
regardless of port output mode or alternative output mode.

Access: This register is readable/writable in 32-bit units.
Updating of this register needs a correct write sequence using the PPCMDn register.

Value after reset: See Section 2.2.1.1, List of the BGA304 and BGA252 Port Registers.

CAUTION

The upper 16 bits are also intended for the inverted value of a port register write
sequence that is to be protected. See Section 2.1.4.5, Port Register Protection for
details.

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

R/W  R/W R/IW R/IW R/W R/W R/IW R/IW R/W R/W R/W R/IW R/IW R/W R/IW R/W R/W

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

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

RW  R/W R/W RW  R/W RW RW RW RW RW R/W RW RW RW RW RW R/W

Table 2.21 PINVn Register Contents

Bit Position Bit Name Function

15t00 PINVNn_[15:0] Specify whether the output level from a pin is inverted or not.
0: Pin output level is not inverted.
1: Pin output level is inverted.

RO1UHO0603EJ0110 Rev.1.10 RENESAS Page 99 of 3211
Nov 30, 2017



RH850/E1M-S2 Section 2 Pins

2.1.4.4 Configuration of Electrical Characteristics

(1) PUn — Pull-Up Option Register

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

Access:  This register is readable/writable in 16-bit units.

Value after reset:  See Section 2.2.1.1, List of the BGA304 and BGA252 Port Registers.

Bit 15 14 13 12 1" 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|PUn 0

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

Table 2.22 PUn Register Contents

Bit Position Bit Name Function
15t00 PUn_[15:0] Specify whether an on-chip pull-up resistor is connected to the corresponding
pin:

0: No on-chip pull-up resistor is connected.
1: On-chip pull-up resistor is connected.

NOTES

1. Do not set PUn.PUn_m = 1 and PDn.PDn_m = 1 to a single pin.
2. The on-chip pull-up resistor has no effect when the pin is operated in output mode.

(2) PDn — Pull-Down Option Register

This register specifies whether an on-chip pull-down resistor is connected to an input pin.

Access: This register is readable/writable in 16-bit units.

Value after reset:  See Section 2.2.1.1, List of the BGA304 and BGA252 Port Registers.

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

PDn_15PDn_14|PDn_13|PDn_12|PDn_11|PDn_10| PDn_9 | PDn_8 | PDn_7 | PDn_6 | PDn_5 | PDn_4 | PDn_3 | PDn_2 | PDn_1 | PDn_0

R/W  R/W R/W R/IW R/W R/W R/IW R/IW R/IW R/W R/W R/IW R/W R/W R/W R/W R/W

Table 2.23 PDn Register Contents

Bit Position Bit Name Function
15t00 PDn_[15:0] Specify whether an on-chip pull-down resistor is connected to the corresponding
pin:

0: No on-chip pull-down resistor is connected.
1: On-chip pull-down resistor is connected.

NOTES

1. Do not set PUn.PUn_m = 1 and PDn.PDn_m =1 to a single pin.
2. The on-chip pull-down resistor has no effect when the pin is operated in output mode.
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(3) PDSCn — Port Drive Strength Control Register

This register is used to configure driving ability (driving strength) of output port pins and multiplex
output pin functions in combination with the PUCCn register. Specific driving ability settings may be
required, depending on the pin function to be used. For details, see Section 40, Electrical
Characteristics.

Access:  This register is readable/writable in 32-bit units.
Updating of this register needs a correct write sequence using the PPCMDn register.

Value after reset: See Section 2.2.1.1, List of the BGA304 and BGA252 Port Registers.

CAUTION

For protected port registers, the inverse of the value of the 16 lower-order bits is
written to the 16 higher-order bits as part of the sequence for writing to a protected
register. See Section 2.1.4.5, Port Register Protection for details.

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

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

Bit 15 14 13 12 1" 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 1" _10 9 8 7 6 5 4 3 2 1 0

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

Table 2.24  PDSCn Register Contents

Bit Position Bit Name Function

15t00 PDSCn_[15:0] Set driving ability of output port pins and multiplex output pin functions in
combination with the PUCCn register. See Table 2.25 PUCCn Register
Contents for register setting and output driving ability.
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(4) PUCCn — Port Universal Control Register

This register is used to configure driving ability (driving strength) of output port pins and multiplex
output pin functions in combination with the PDSCn register. Specific driving ability settings may be
required, depending on the pin function to be used. For details, see Section 40, Electrical
Characteristics.

Access:  This register is readable/writable in 32-bit units.
Updating of this register needs a correct write sequence using the PPCMDn register.

Value after reset: See Section 2.2.1.1, List of the BGA304 and BGA252 Port Registers.

CAUTION

For protected port registers, the inverse of the value of the 16 lower-order bits is
written to the 16 higher-order bits as part of the sequence for writing to a protected
register. See Section 2.1.4.5, Port Register Protection for details.

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

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

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

PUCCh|PUCCn|PUCCn|PUCCn|PUCCNn|PUCCh|PUCCn|PUCCnh|PUCCn|PUCCn|PUCCn|PUCCn|PUCCnh|PUCCn|PUCCn|PUCCn
_15 _14 _13 _12 M1 _10 9 8 7 6 5 4 3 2 1 0

R/W R/W R/IW R/IW R/W R/IW R/IW R/IW R/W R/W R/W R/IW R/W R/W R/IW R/W R/W

Table 2.25 PUCCn Register Contents

Bit Position Bit Name Function

15t00 PUCCnN_[15:0] Set driving ability of output port pins and multiplex output pin functions in
combination with the PDSCn register. For electrical characteristics for each
setting, see Section 40.3.4, Output Slew Rate.

PUCCn_m PDSCn_m Output Driving Ability

0 0 Low
0 1 High
1 0 Mid
1 1 Setting is prohibited.
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2.1.4.5 Port Register Protection

(1) PPCMDn — Port Register Protection Command Register

This register is a command register for the port register to be protected.

Access: This register is writable in 8-bit units.
The read value of bit 7 to 0 is always 0.

Value after reset: See Section 2.2.1.1, List of the BGA304 and BGA252 Port Registers.

Bit 7 6 5

R/W w w w

Table 2.26 PPCMDn Register Contents

Bit Position Bit Name Function
7t00 —

The protection unlock sequence is entered by writing the fixed value (A5y).

(2) PPROTSn — Port Protection Status Register

This register indicates the status of a port register write sequence to be protected.

Access: This register is readable in 8-bit units.
Writing to this register is ignored.

Value after reset:  See Section 2.2.1.1, List of the BGA304 and BGA252 Port Registers.

Bit 7 6 5 4 3 2 1 0
— — — — — — — PPROTSN_0
RIW R R R R R R R R

Table 2.27 PPROTSn Register Contents

Bit Position Bit Name Function

0 PPROTSN_0

Checks a write sequence error of the port register to be protected.
0: Protection error does not occur.
1: Protection error occurs.

(3) Port Register to be Protected
e Port Drive Strength Control Register (PDSCn)
e Port Universal Control Register (PUCCn)

e Port Output Level Inversion Register (PINVn)
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(4) Sequence of Writing to Port Registers for Protection

Writing to the write-protected registers is only possible with the protection unlock sequence described
below.

Procedure
1) Write the fixed value (A5y) to the port register protection command register PPCMDn.
2) Write the new setting to the write-protected register. Write the value after a reset to the reserved bits.

3) Write the bitwise inverse of the setting value to the same register as in step 2). Write the inverse of
the value after a reset to the reserved bits.

4) Write the new setting to the same register as in step 2). Write the value after a reset to the reserved
bits.

A value can only be written to a write-protected register by following the procedure above.

Protection is not unlocked if the procedure is not followed correctly, the setting is not written to the
write-protected register, and the PPROTSn_0 bit of the port protection status register PPROTSn is set
to 1. (Although this is not a requirement, you can confirm if the values set in the targeted register was
correctly written by checking that the setting of the PPROTSn_0 bit is 0 after step 4).)

In case of failure to follow the sequence, repeat the procedure from the beginning.

In case of writing to another register during steps 1) to 4) of the sequence, the protection function
operates as follows. Operation is also as described when any interrupt is accepted during the sequence
and the interrupt handling includes access to another register.

e When the writing is to another register in the same module*’ , writing to the protected register fails
and the PPROTSn_0 bit is set to 1.

e When writing is to a register in another module, writing to the protected register will successfully
proceed to completion, if the remainder of the procedure is followed correctly.

Reading of another register while the sequence is in progress does not lead to failure.

Note 1. The port group configuration registers are divided into two modules. Each module includes
the full set of port configuration registers, including protection-related registers.

e Port group 0

e Port groups other than port group 0
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2.1.4.6 Pin-Unit Register

(1) PCRn_m — Port Control Register
Each register of a port group can be accessed via this register and a PCRn_m register can set all
functions of a single pin. For example, setting bit 6 of the PCRn_m register to 1 sets bit m of the PMCn
register to 1 also. Although writing to the PDSCn, PUCCn, and PINVn registers are protected, an
access to them via the PCRn_m register does not require a protection unlock sequence.
CAUTIONS

e Multiple bits in the PCRn_m register can be batch-set within the ranges described
in Section 2.1.4.7, Example of Port Configuration Flow (2), Individual Setting.

e When PMn_m =1 and PMCn_m =1, input is enabled. Configure the PUn_m/PDn_m
setting in advance to prevent shoot-through current when pins are open or mid-
range potential is input to them.

o [f the bits are batch-set out of the range for setting of PCRn_m, the pin may output
an unexpected signal level.

Access: This register is readable/writable in 32-bit units.
Value after reset:  See Section 2.2.1.1, List of the BGA304 and BGA252 Port Registers.
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
— PINV — — — — PUCC | PDSC — — — — PU PD PBDC | PIBC
RW R R/W R R R R R/W R/W R R R R R/W R/W R/W R/W
Bit 15 14 13 12 1" 10 9 8 7 6 5 4 3 2 1 0
— — — P — — — | PPR| — | PMC | PIPC | PM — |PFCAE| PFCE | PFC
RW R R R R/W R R R R R R/W R/W R/W R R/W R/W R/W
Table 2.28 PCRn_m Register Contents

Bit Position Bit Name Function

31 — Reserved. The read values are always 0. The write values should always be 0.

30 PINV Same function as bit m of the PINVn register

2910 26 — Reserved. The read values are always 0. The write values should always be 0.

25 PUCC Same function as bit m of the PUCCn register

24 PDSC Same function as bit m of the PDSCn register

231020 — Reserved. The read values are always 0. The write values should always be 0.

19 PU Same function as bit m of the PUn register

18 PD Same function as bit m of the PDn register

17 PBDC Same function as bit m of the PBDCn register

16 PIBC Same function as bit m of the PIBCn register

15t0 13 — Reserved. The read values are always 0. The write values should always be 0.

12 P Same function as bit m of the Pn register

11to9 — Reserved. The read values are always 0. The write values should always be 0.

8 PPR Same function as bit m of the PPRn register

7 — Reserved. The read values are always 0. The write values should always be 0.

6 PMC Same function as bit m of the PMCn register
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Table 2.28 PCRn_m Register Contents

Bit Position Bit Name Function
5 PIPC Same function as bit m of the PIPCn register
4 PM Same function as bit m of the PMn register
3 — Reserved. The read values are always 0. The write values should always be 0.
2 PFCAE Same function as bit m of the PFCAERN register
1 PFCE Same function as bit m of the PFCEn register
0 PFC Same function as bit m of the PFCn register
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2.1.4.7 Example of Port Configuration Flow

The followings are examples of the port configuration flow. For port filter setting of each flow chart,
see Section 2.3.2.4, Setting Procedures of Peripheral Function DNF or Section 2.3.3.6,
Setting Procedures of Edge Detection DNF.

CAUTION

Even if a port is used in S/W 1/O control alternative mode, it may be temporarily
switched to alternative input mode in the following port configuration flows. This may
occur during the period from setting of PMCn_m = 1 to that of PMn_m = 0.
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(1) Batch Setting

The following shows an example to collectively set a port group.

Alternative input mode
when PIPCn.PIPCn_m =0

and PMCn.PMCn_m = 1.

C  sTART D

PBDCn.PBDCn_m=0 |

PIBCN.PIBCh_m =0 |

PMnPMnm=1 |

PMCn.PMCn_m=0 |

PIPChPIPCh m=0 |

Setting of a port filter |

Setting of
PDSCn.PDSCn_m,
PUCCnh.PUCCNn_m,

PINVN.PINVN_m,
PUn.PUn_m,
PDn.PDn_m

Setting of
PFCn.PFCn_m,
PFCEN.PFCENn_m,
PFCAEN.PFCAEN_m

| Setting of PIPCn.PIPCn_m |

Setting of Pn.Pn_m |

| setting of PMn.PMR_m |

| Setting of PIBCn.PIBCnh_m | )

lSetting of PBDCn.PBDCn_ml

~

_/

~

.

Port initialization: Set each value after reset
> to the bits (in port input mode;

under the condition that the input buffer

is stopped).

Port configuration: Set each adequate value

to the bits.

Figure 2.3

Example of Port Configuration Flow (Batch Setting)
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(2) Individual Setting

The following shows an example to individually set a port group.

And it is capable of setting simultaneous bits at once within the Settable range described below by

using PCRn_m register.

Settable range of <
PCRn_m

Settable range of <
PCRn_m

Settable range of <
PCRn_m

]

|

C

START

)

PBDCn.PBDCnh_m =0

| ™

PIBCn.PIBCn_m =0

PMn.PMn_m =1

PMCn.PMCn_m =0

PIPCn.PIPCn_m =0

Setting of a port filter

Input or output?

Input mode

Out

put mode

Setting of PUn.PUn_m,
PDn.PDn_m

Setting of
PDSCn.PDSCn_m,
PUCCnh.PUCCN_m,

PINVN.PINVN_m,

| Setting of Pn.Pn_m |

PIBCn.PIBCn_m =1

| Setting of PMn.PMn_m |

N~

[ setting of PBDCN.PBDCN_m |
_

Port initialization: Set each value after reset
>— to the bits (in port input mode; under the condition
that the input buffer is stopped).

Port configuration:
Set each adequate
value to the bits.

Figure 2.4

Example of Port Configuration Flow (in Port Mode)
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(a) With IP Control (PIPC = 1)

Settable range of <
PCRn_m

Settable range of <
PCRn_m

Settable range of <
PCRn_m

—

C START D

PIBCn.PIBCn_m =0

| ™

| PeoChPBDCR M=0 |

PMn.PMn_m =1

PMCn.PMCn_m =0

PIPCn.PIPCn_m =0

Setting of a port filter

Setting of
PUn.PUn_m,
PDn.PDn_m

\/

Setting of
PDSCn.PDSCn_m,
PUCCn.PUCCn_m,

PINVN.PINVNn_m

Setting of
PFCn.PFCn_m,
PFCEN.PFCENn_m,
PFCAENn.PFCAEN_m

PIPCn.PIPCn_m =1

PMCn.PMCn_m =1

| setting of PIBCN.PIBCN_m |

[Setting of PBDCn.PBDCn_m| _/

Port initialization: Set each value after reset
| > to the bits (in port input mode;
under the condition that the input buffer

Port configuration for input functions:
Set each adequate value to the bits.

Port configuration for output functions:
Set each adequate value to the bits.

Port configuration for alternative mode
(with IP control): Set each adequate
value to the bits.

Figure 2.5

Example of Port Configuration Flow (in Alternative Mode) (1/2)
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(b) Without IP Control (PIPC = 0)

( START )

(— [ PeocnpeDCh m=0 | )
l
| PiBCnPBCN m=0 |
l
gzt};a:_l:range of < | PMn.PM[n_m =1 |
| PMCn.PMCn_m =0 |
[
L | PicnpiPcnm=0 | D,

l

| Setting of a port filter |

Port initialization: Set each value after reset

to the bits (in port input mode;

under the condition that the input buffer is stopped).

In Output mode

Input or output?

In Input mode

Setting of
PUn.PUn_m,
PDn.PDn_m

l
Setting of
PFCn.PFCn_m,
PFCEN.PFCENn_m,
PFCAEN.PFCAEN_m

Settable range of <
PCRn_m

| PMCn.PMCn_m = 1

Settable range of <
PCRn_m

Setting of
PDSCn.PDSCn_m,
PUCCn.PUCCn_m,
PINVN.PINVN_m

T
Setting of
PFCn.PFCn_m,
PFCEN.PFCEn_m,
PFCAEN.PFCAEN_m

PMCn.PMCn m=1 | !
Alternative —— E
input mode

| PMn.PMn_m =0 |
l

| Setting of PIBCn.PIBCn_m |

|Setting of PBDCn.PBDCn_m|

.

_/

Port configuration:
Set each adequate value
to the bits.

Figure 2.6

Example of Port Configuration Flow (in Alternative Mode) (2/2)
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21.5 Functional Selection

21.51 Register Configuration in Use of the Alternative Function

When the pin alternative function is used, set PMCn_m = 1 and select the alternative numbers of
PFCn_m, PFCEn_m, and PFCAEn_m. In several peripheral functions, a single alternative I/O function
is allocated to multiple pins. However, such an alternative function should not be enabled in multiple
pins at the same time. For example, an external interrupt input, IRQO is allocated to PO_3 and P2_0, but
this alternative function can only be selected in either of them.

2.1.5.2 Alternative Function to be used in Direct I/O Control Alternative Mode

When the alternative functions described in Table 2.29 are used, switch to direct I/O control
alternative mode. When setting PIPCn_m = 1, the PMn_m value which has been set is ignored because
the peripheral function enables or disables inputs and outputs of the buffer.

In addition, set PIPCn_m = 0 if you are using an alternative function not listed in Table 2.29.

Table 2.29  List of the Pins which Require PIPC Register Setting (1/2)

Category  Pin Name 110 Pin Function Input/Output Control by Peripheral Functions
SCIn SCInRxD | Receive data input Input through the pin is enabled when the
SCI3nSCR.RE bit is enabling reception by SCI3.
SCInTxD O Transmit data output Output through the pin is enabled when the
SCI3nSCR.TE bit is enabling transmission by SCI3.
SCInSCK /10 Serial clock input/output The SCI3nSCR.CKE[1:0] bits determine whether

the pin is an input or output.
e Asynchronous transfer
CKE[1:0] = 00: Both input and output through the
pin are disabled.
CKE[1:0] = 01: The pin is an output.
CKE[1:0] = 1x: Prohibited settings
e Synchronous transfer
CKE[1:0] = Ox: The pin is an output.
CSIHn CSIHNTSO (6] Transmit data output (data integrity ¢ Output control

verification) See (3) Operation of CSIHTSSO in Section
13.5.9, Communication in Slave Mode.

e Input control

When the CSIHNCTL1.DCS bit is enabling
checking the consistency of data through CSIH,
enabling the input buffer for the pin leads to the
actual output level of the pin being looped back
within the device.

CSIHNTSCK 1/0 Serial clock input/output When then setting of SCIHNCTL2 is for CSIH
operation in slave mode, this pin is an input. When
the setting is for master mode. it is an output.

CSIHNTRY 110 Handshake signal input/output When the setting of CSIHNCTL2 is for CSIH
operation in slave mode, this pin is an output. When
the setting is for master mode, it is an input.

TSG2n TSOn1 to O Timer PWM output (Hi-Z control) This output pin is forcibly placed in the high-
TSOn6 impedance state under TAPA control in the event of
an abnormality. Output though the pin is enabled in
normal operation.
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Table 2.29 List of the Pins which Require PIPC Register Setting (2/2)

Category  Pin Name 110 Pin Function Input/Output Control by Peripheral Functions
ATU-IV TIOCnO to /10 Input capture trigger input, output This pin is an output when ATU-IV timer C is set for
Timer C TIOCn3 compare output compare-match operation by the TIORCx register.
This pin is an input when the setting is for input-
capture operation.
RSENT RSENTNRX RSENTN receive data input Only a single-wire system of the SPC extension is
the target of control when PIPCn_m = 1.
Input is enabled when PIPCn_m = 1.
Enabling or disabling of the SPC extension is
controlled by the SPCE bit of the RSENTnCC
register.
RSENTnSPCO O RSENTn SPC extension output Only a single-wire system of the SPC extension is
the target of control when PIPCn_m = 1.
Enabling or disabling of the SPC extension is
controlled by the SPCE bit of the RSENTnCC
register.
Note: n indicates the number of a given peripheral module.
2.1.5.3 Setting of the ERROROUT_C Pin
When the error-out signal output on the ERROROUT _C pin is used, enable the alternative output level
loopback function for fault diagnosis.
2.1.5.4 Register Setting in Use of an Analog Input Pin
Since ANxxx(ADC) DSANxP and DSANXN(DSADC) for an analog input are always connected to the
A/D converter, setting of a port register to select a pin function is not required. However, when an
analog input pin, which is also used for a general input port, is used, set PMCn_m = 0"!and PIBCn_m
= 0 (the value after reset of the port register). This prevents shoot-through current of the input buffer on
the digital side during an analog voltage input. The relevant pins of this product are port groups P14,
P15, and P16.
Note 1.  Some pins may not be equipped with a PMCn_m bit. For which pins are and are not thus equipped, see the
list of registers in Section 2.2, Organization of Port Groups.
2.1.5.5 Register Setting in Use of the LVDS buffer
When the LVDS buffer of RHSB is to be used, set PM17_m = 0 to enable output. The output from the
LVDS buffer actually being enabled takes at least 10 ps after setting PM17_m = 0.
Table 2.30 Target Ports of the LVDS Buffer
E1M-S2
BGA304
Port Register LVDS Buffer BGA252
PM17_0 RHSBOSOP \
RHSBOSON
PM17_1 RHSBOFCLP \
RHSBOFCLN
PM17_2 RHSB1SOP \
RHSB1SON
PM17_3 RHSB1FCLP \
RHSB1FCLN
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2.1.5.6 Selecting of Function for JTAG Port

For the connection of multiple tools to the JTAG port, the interface is multiplexed on multiple sets of
pins. The interface is selected by the combination of the settings of mode pins and, if the mode pins are
selecting user boot mode as the operating mode, option byte OPBT2.

When any other operating mode is selected, the setting of OPBT?2 has no effect and the I/F that
corresponds to the operating mode is selected. For details, refer to Section 5.2, Operating Mode.
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2.2 Organization of Port Groups

2.2.1 BGA304, BGA252 Port Function

2211 List of the BGA304 and BGA252 Port Registers

Table 2.31 to Table 2.46 show detailed bitmaps of control registers in each port group. In the bitmap
field, “  ” means an effective bit and “— ” means a reserved one. Reserved areas are always read as
values after reset. The write value also should be a value after reset.

The pins of port groups 7, 8, and 10 are included in the BGA304 package, but not in BGA252. For the
port registers of the pins not included, the setting should not be modified (the settings should be fixed
to their values after reset).
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Table 2.31 List of Registers in BGA304, BGA252 Port Group 0
Bitmap
Port Group Register Value after Access
Name Name R/W Reset Size 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 Remarks
0 PO R/W 0000y 16 e e N N
PSRO R/W 00000000y 32 — N NN NN NN NN N Y N N A v Lower 16 bits
— v A NN NN NN NN N A N Y A Upper 16 bits
PPRO R 00004 16 B T e e L L e e e N A A
PMO RW  FFFFy 16 B e N O
PMCO R/W 0000y 16 — N NN NN NN N AN NN NNy
PFCO R/W 0000y 16 e e N
PFCEO RW 00004 16 e A e O AV A
PFCAEQ R/W 0000y 16 R T e e L e e e A A A
PNOTO w 00004 16 B T e e L L e e e N A A
PMSRO R/W 0000 FFFFy 32 — N N NN NN NN NN N N A A A Lower 16 bits
— N AN NN NN NN NN N Ny N A Upper 16 bits
PMCSRO R/W 00000000y 32 — N N NN NN NN NN N A VN A Lower 16 bits
— v A NN NN NN NN N A N VA Upper 16 bits
PIBCO RW 00004 16 L e A e O AV A
PBDCO R/W 0000y 16 B e e L L e e e L A A
PIPCO R/W 0000y 16 — v NN = = N = = = = N A A
PUO R/W 0000y 16 — N NN NN NN N AN NN NNy
PDO R/W 0000y 16 e e N
PDSCO R/W 00000000y 32 — N NN NN NN NN N N N N A Y Lower 16 bits
- (- - - - - - - - - - — — — — — Upper16bits
PUCCO R/W 00000000y 32 — N NN NN NN NN N N N N N v Lower 16 bits
- - - - - - - - - — — — — — — Upper 16 bits
PPROTSO R 004 8 —_ — — m m m = m = = = = = = = A
PPCMDO w 00y 8 - - — — — — — — A A A AN AN AN A
PINVO R/W 00000000y 32 — N NN NN NN NN N N N N A v Lower 16 bits
- - - - - - - - - - - — — — — — Upper16bits
Bitmap
30 25 24 19 18 17 16 12 8 6 5 4 2 1 0
Port Group  Register Value after  Access = 3 8 2 o x Q 9 "g‘ 8 o
Name Name R/W Reset Size o 2 E 2 E E T o & E % E £ & o
0 PCR0O_0 R/W 00000010 32 S N e A e S e L N
PCRO_1 RW 00000010y 32 R e L L
PCRO_2 R/W 000000104 32 R N N N N N
PCRO_3 R/W 000000104 32 S N A L S N A Y
PCRO_4 R/W 000000104 32 S N A L S e N
PCRO_5 R/W 00000010 32 S N e A L e e L S
PCRO_6 RW 00000010y 32 NN A A NN NN A — NN A A
PCRO_7 RW 00000010y 32 R e L L
PCRO_8 R/W 000000104 32 R N N N N N A
PCRO_9 R/W 000000104 32 S N A L N e R
PCRO_10 R/W 000000104 32 S N N A A
PCRO_11 R/W 00000010y 32 S N e A L S e S
PCRO_12 R/W 000000104 32 NNV AN N NN A NN NN A
PCRO_13 R/W 00000010y 32 R e L N L
PCRO_14 R/W 000000104 32 R N N N N N
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Table 2.32 List of Registers in BGA304, BGA252 Port Group 1
Bitmap
Port Group Register Value after Access
Name Name R/W Reset Size 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 Remarks
1 P1 R/W 0000y 16 S e N
PSR1 R/W 00000000y 32 NN NN NN NN N NN N N A N A Lower 16 bits
VoA NN AN Yy N N Y N N N A Upper 16 bits
PPR1 R 00004 16 R e e N
PM1 RW  FFFFy 16 R e N N N
PMC1 R/W 0000y 16 R e e N N
PFC1 R/W 0000y 16 R N
PFCE1 RW 00004 16 R e e A e e A
PFCAE1 RW 00004 16 R e e A e e A
PNOT1 w 00004 16 R e e N
PMSR1 R/W 0000 FFFFy 32 NN N NN NN N N NN N N Y N A Lower 16 bits
NN N NN NN NN N N N Y N A W Upper 16 bits
PMCSR1 R/W 00000000y 32 NNV NN NN N N N Y N A Lower 16 bits
VoA N AN Yy N N Y N N N A Upper 16 bits
PIBC1 RW 00004 16 R e e A e e A
PBDC1 R/W 0000y 16 R e e N
PIPC1 R/W 0000y 16 NN NN N — — NN NN NN YA
PU1 R/W 0000y 16 R e e N N
PD1 R/W 0000y 16 S e L e N
PDSC1 R/W 00000000y 32 NN N NN NN N NN N N N Y N A Lower 16 bits
- (- - - - - - - - - - — — — — — Upper16bits
PUCC1 R/W 00000000y 32 NN NN NN NN N NN N N Y N A Lower 16 bits
- - - - - - - - - — — — — — — Upper 16 bits
PPROTS1 R 004 8 —_ — — m m m = m = = = = = = = A
PPCMD1 w 00y 8 - - — — — — — — A A A AN AN AN A
PINV1 R/W 00000000y 32 NN NN NN NN N N N N N A N A Lower 16 bits
- - - - - - - - - - - — — — — — Upper16bits
Bitmap
30 25 24 19 18 17 16 12 8 6 5 4 2 1 0
PortGroup  Register Value after ~ Access 2 8 @ 2 o x Q 9 I:<.: 8 o
Name Name R/W  Reset Size o 2 E E E E T o & E % E & & &
1 PCR1_0 R/W 00000010y 32 S e N L A N O
PCR1_1 R/W 0000 0010y 32 R L
PCR1_2 RW 00000010y 32 R L L N
PCR1_3 R/W 00000010y 32 R e A e e N L N
PCR1_4 R/W 00000010y 32 R e A e A N N
PCR1_5 R/W 00000010y 32 S e N L A A A A
PCR1_6 RW 00000010y 32 R L L N
PCR1_7 R/W 0000 0010y 32 R L N
PCR1_8 RW 00000010y 32 R L L N e A
PCR1_9 R/W 00000010y 32 R e A A .
PCR1_10 R/W 000000104 32 R e A e e N O O N
PCR1_11 R/W 000000104 32 S e N L A A A A
PCR1_12 R/W 000000104 32 R N N
PCR1_13 R/ 00000010y 32 R L N
PCR1_14  RMW 000000104 32 R L L N
PCR1_15 R/W 000000104 32 R e A e e N O O N
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Table 2.33 List of Registers in BGA304, BGA252 Port Group 2
Bitmap
Port Group Register Value after Access
Name Name R/W Reset Size 15 14 13 12 11 10 8 7 6 5 4 3 2 1 0 Remarks
2 P2 R/W 0000y 16 - — — — — — — — A A AN AN AN N A
PSR2 R/W 00000000y 32 - — — — — — — — N A N N AN A A v Lower 16 bits
- — — — — — — — N A AN A A N A A Upper 16 bits
PPR2 R 00004 16 - — — — — — — — N A AN NN NN
PM2 RW  FFFFy 16 - — — — — — — — AN A A AN AN AN AN
PMC2 R/W 0000y 16 - — — — — — — — AN A A AN AN AN AN
PFC2 RW 00004 16 - — — — — — — — A A A A A AN A
PFCE2 R/W 0000y 16 - — — - — — — — N A AN NN AN
PFCAE2 R/W 0000y 16 - — — - — — — — N A AN NN AN
PNOT2 w 00004 16 - — — — — — — — N A AN NN NN
PMSR2 R/W 0000 FFFFy 32 - — — — — — — — N A A N N A A A Lower 16 bits
- — — — — — — — A A4 A AN N 4 A A Upper 16 bits
PMCSR2 RW 00000000y 32 - — — — — — — — A A N N A N ¥ A Lower16bits
- — — — — — — — N A AN A A N A A Upper 16 bits
PIBC2 R/W 0000y 16 - — — - — — — — N A AN NN AN
PBDC2 R/W 0000y 16 - — — — — — — — N A AN AN NN AN
PIPC2 R/W 0000y 16 - N A AN NN N NN
PU2 R/W 0000y 16 N N N N
PD2 RW 00004 16 N A AN NN NN A
PDSC2 R/W 00000000y 32 - — — — — — — — N A N N AN N A v Lower 16 bits
- - - - - - - - - —- — — — — — — Upper 16 bits
pucc2 R/W 00000000y 32 - — — — — — — — N A N N N A A A Lower 16 bits
- - - - - - - = - - — — — — — — Upper16 bits
PPROTS2 R 004 8 - - - - - - - - - - - - — — — A
PPCMD2 W 00y 8 - - — — — — — — A A A AN AN AN A
PINV2 R/W 00000000y 32 - — — — — — — — N A N N AN N A v Lower 16 bits
- - - - - - - - - —- — — — — — — Upper 16 bits
Bitmap
30 25 24 19 18 17 16 12 8 6 5 4 2 1 0
Port Group  Register Value after  Access = 3 8 2 o x Q 9 g 8 o
Name Name R/W Reset Size o 2 E 2 E E T o & E % E £ & =
2 PCR2_0 R/W 00000010 32 S N e A e S e L N
PCR2_1 R/W 000000104 32 NNV AN NN AN NN NN A
PCR2_2 R/W 000000104 32 R N N N N N
PCR2_3 R/W 000000104 32 S N A L S N N A N
PCR2_4 R/W 000000104 32 S N A L S R A A A
PCR2_5 R/W 00000010 32 S N e A L S e N
PCR2_6 RW 00000010y 32 R e L L
PCR2_7 R/W 000000104 32 NNV AN N NN A NN NN A
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Table 2.34 List of Registers in BGA304, BGA252 Port Group 3
Port Group Register Value after Access Sl
Name Name R/W Reset Size 15 14 13 12 11 10 8 7 6 5 4 3 2 1 0 Remarks
3 P3 RW 00004 16 - — — — — — — — A A A A A AN A
PSR3 R/W 00000000y 32 - — — — — — — — N A N N AN A A v Lower 16 bits
- — — — — — — — N A AN A A N A A Upper 16 bits
PPR3 R 00004 16 - — — — — — — — N A AN NN NN
PM3 RW  FFFFy 16 - — — — — — — — AN A A AN AN AN AN
PMC3 R/W 0000y 16 - — — — — — — — AN A A AN AN AN AN
PFC3 RW 00004 16 - — — — — — — — A A A A A AN A
PFCE3 R/W 0000y 16 - — — - — — — — N A AN NN AN
PFCAE3 R/W 0000y 16 - — — - — — — — N A AN NN AN
PNOT3 w 00004 16 - — — — — — — — N A AN NN NN
PMSR3 R/W 0000 FFFFy 32 - — — — — — — — N A A N N A A A Lower 16 bits
- — — — — — — — A A4 A AN N 4 A A Upper 16 bits
PMCSR3 RW 00000000y 32 - — — — — — — — A A N N A N ¥ A Lower16bits
- — — — — — — — N A AN A A N A A Upper 16 bits
PIBC3 R/W 0000y 16 - — — - — — — — N A AN NN AN
PBDC3 R/W 0000y 16 - — — — — — — — N A AN AN NN AN
PIPC3 R/W 0000y 16 - — — — — — — — AN A A AN AN AN AN
PU3 R/W 0000y 16 - — — — — — — — AN A A AN AN AN AN
PD3 RW 00004 16 - — — — — — — — A A A A A AN A
PDSC3 R/W 00000000y 32 - — — — — — — — N A N N AN N A v Lower 16 bits
- - - - - - - - - —- — — — — — — Upper 16 bits
PUCC3 R/W 00000000y 32 - — — — — — — — N A N N N A A A Lower 16 bits
- - - - - - - - - — — — — — — Upper 16 bits
PPROTS3 R 004 8 - - - - - - - - - - - - — — — A
PPCMD3 w 00y 8 - - — — — — — — A A A AN AN AN A
PINV3 R/W 00000000y 32 - — — — — — — — N A N N AN N A v Lower 16 bits
- - - - - - - - - —- — — — — — — Upper 16 bits
Bitmap
30 25 24 19 18 17 16 12 8 6 5 4 2 1 0
Port Group  Register Value after  Access = 3 8 2 o x Q 9 "g‘ 8 o
Name Name R/W Reset Size o 2 E 2 E E T o & E % E £ & o
3 PCR3_0 R/W 00000010 32 S N e A e S e L N
PCR3_1 RW 00000010y 32 R e L L
PCR3_2 R/W 000000104 32 R N N N N N
PCR3_3 R/W 000000104 32 S N A L S N N A N
PCR3_4 R/W 000000104 32 S N A L S R A A A
PCR3_5 R/W 00000010 32 S N e A L S e N
PCR3_6 RW 00000010y 32 R e L L
PCR3_7 RW 00000010y 32 R e L L
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Table 2.35 List of Registers in BGA304, BGA252 Port Group 4
Bitmap
Port Group Register Value after Access
Name Name R/W Reset Size 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 Remarks
4 P4 R/W 0000y 16 S e N
PSR4 R/W 00000000y 32 NN NN NN NN N NN N N A N A Lower 16 bits
VoA NN AN Yy N N Y N N N A Upper 16 bits
PPR4 R 00004 16 R e e N
PM4 RW  FFFFy 16 R e N N N
PMC4 R/W 0000y 16 R e e N N
PFC4 R/W 0000y 16 R N
PFCE4 RW 00004 16 R e e A e e A
PFCAE4 R/W 0000y 16 R e N N
PNOT4 w 00004 16 R e e N
PMSR4 R/W 0000 FFFFy 32 NN N NN NN N N NN N N Y N A Lower 16 bits
NN N NN NN NN N N N Y N A W Upper 16 bits
PMCSR4 R/W 00000000y 32 NNV NN NN N N N Y N A Lower 16 bits
VoA N AN Yy N N Y N N N A Upper 16 bits
PIBC4 RW 00004 16 R e e A e e A
PBDC4 R/W 0000y 16 R e e N
PIPC4 R/W 0000y 16 — — v N = = NN = = — N NN AN A
PU4 R/W 0000y 16 R e e N N
PD4 R/W 0000y 16 S e L e N
PDSC4 R/W 00000000y 32 NN N NN NN N NN N N N Y N A Lower 16 bits
- (- - - - - - - - - - — — — — — Upper16bits
PUCC4 R/W 00000000y 32 NN NN NN NN N NN N N Y N A Lower 16 bits
- - - - - - - - - — — — — — — Upper 16 bits
PPROTS4 R 004 8 —_ — — m m m = m = = = = = = = A
PPCMD4 w 00y 8 - - — — — — — — A A A AN AN AN A
PINV4 R/W 00000000y 32 NN NN NN NN N N N N N A N A Lower 16 bits
- - - - - - - - - - - — — — — — Upper16bits
Bitmap
30 25 24 19 18 17 16 12 8 6 5 4 2 1 0
Port Group  Register Value after ~ Access 2 8 3 2 o x Q 9 g 8 o
Name Name R/W  Reset Size o 2 E 2 E E T o & E % E & & &
4 PCR4_0 R/W 00000010y 32 R e e e e e e N A
PCR4_1 R/W 00000010y 32 R L N O
PCR4_2  RMW 00000010y 32 R S
PCR4_3 R/W 00000010y 32 R e e N
PCR4_4 R/W 00000010y 32 R e e N
PCR4_5 R/W 0000 0010y 32 R e e e e A A A A
PCR4_6 R/W 00000010y 32 R e N NN N A
PCR4_7 R/W 00000010y 32 R L N
PCR4_8  R/MW 00000010y 32 R L S e
PCR4_9 R/W 00000010y 32 R e e N
PCR4_10 R/W 00000010y 32 R N N N N
PCR4_11  R/W 00000010y 32 R e A e e A A A A
PCR4_12 RMW 00000010y 32 R N L A
PCR4_13 RMW 00000010y 32 R N O
PCR4_14  R/W 00000010y 32 R e e N .
PCR4_15 R/W 00000010y 32 R N N N N
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Table 2.36 List of Registers in BGA304, BGA252 Port Group 5
Port Group  Register Value after  Access Bltmap
Name name RW Reset Size 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 Remarks
5 P5 R/W 0000y 16 L L L L A N A
PSR5 RW 00000000 32 — — — _— — — N N A N N N N A N A Lower16bits
— — — — — — N A A A N A N AN+ Upper16bits
PPR5 R 0000y 16 L L L N N L
PM5 RW  FFFFy 16 — - - - — = A A AN AN
PMC5 R/W 00004 16 A A e Y L A
PFC5 RW 0000y 16 Y L N N N N
PFCE5 RW 0000y 16 Y L N N N N
PFCAES5 R/W 00004 16 — - - — — — AN AN NN NN NN A
PNOT5 W 0000y 16 Y L N N N N
PMSR5 RW 0000 FFFFy 32 . _— _— _— N N A N N N N N A 4 Lower16bits
— — — — — — N N N N N N N N NN Upper16bits
PMCSR5 R/W 00000000 32 — — — — — — N N N N N N N A N N Lower16bits
- — — — — — A A A N N N 4 A N+ Upper16bits
PIBCS R/W 00004 16 A A e Y Y R N A
PBDC5 R/W 00004 16 A A e Y Y R N A
PIPC5 R/W 00004 16 A e e Y L e S
PU5 RW 0000y 16 L L L N N L
PD5 RW 0000y 16 L L L N N L
PDSC5 RW 00000000y 32 — _ _— — _— _— N N A N N N N N A 4 Lower16hbits
- - - - - = = = = = = . _—  _— — Upper 16 bits
PUCC5 RW 00000000y 32 — _ _— — _— _— N N A N N N N N A 4 Lower16bits
- - - _ _ _ _ _ _ _ _ _ _ _ _ _ \Upper1sbits
PPROTS5 R 00y 8 - A
PPCMD5 W 00y 8 L L e N A
PINV5 R/W 00000000 32 — — — _— — — N N AN N N N A A N A Lower16bits
- - - - - - - - - — — — — — —  — Upper 16 bits
Bitmap
30 25 24 19 18 17 16 12 8 6 5 4 2 1 0
PortGroup  Register Value after  Access = § 2 _ . é Q g 9 & 3 S o
Name Name R/W Reset Size o & &4 & & o @& o o Qa & o o o o
5 PCR5_0 R/W 000000104 32 S N N A A
PCR5_1 R/W 000000104 32 S N N A A
PCR5_2 R/W 00000010 32 S N e A L S e N
PCR5_3 R/W 00000010y 32 NNV AN N NN A NN NN A
PCR5_4 R/W 00000010y 32 R N N N R
PCR5_5 RW 00000010y 32 N N N N N N e N N N N
PCR5_6 R/W 000000104 32 S N N A A A
PCR5_7 R/W 000000104 32 S N N A A
PCR5_8 R/W 00000010 32 S N e A L S e L N
PCR5_9 R/W 00000010, 32 NNV AN N NN A NN NN A
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Table 2.37 List of Registers in BGA304, BGA252 Port Group 6
Bitmap
Port Group Register Value after Access
Name Name R/W Reset Size 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 Remarks
6 P6 R/W 0000y 16 — — — — A A AN N AN N AN N A
PSR6 R/W 00000000y 32 — — — — AN N N AN AN N NN A v Lower 16 bits
— — — — N A AN NN NN NN N A A Upper 16 bits
PPR6 R 00004 16 — — — — AN AN AN AN NN NNy
PM6 RW  FFFFy 16 — — — — A A AN AN AN AN N NN NN
PMC6 R/W 0000y 16 — — — — A A NN AN AN NN NNy
PFC6 R/W 0000y 16 — — — — A A AN N AN N AN N A
PFCE6 R/W 0000y 16 — — — — A AN AN AN NN NNy
PFCAE6 R/W 0000y 16 — — — — A A AN AN AN NN NNy
PNOT6 w 00004 16 — — — — AN AN AN AN NN NNy
PMSR6 R/W 0000 FFFFy 32 — — — — AN N N NN AN NN A A A Lower 16 bits
— — — — A N AN NN NN NN AN A Upper 16 bits
PMCSR6 R/W 00000000y 32 — — — — A AN A NN AN N A N N A Lower 16 bits
— — — — N A AN NN NN NN N A A Upper 16 bits
PIBC6 R/W 0000y 16 — — — — A A AN AN AN NN NNy
PBDC6 R/W 0000y 16 — — — — AN AN AN AN NN NNy
PIPC6 R/W 0000y 16 — — — — A A NN AN AN NN NNy
PU6 R/W 0000y 16 — — — — A A AN AN AN AN N NN NN
PD6 R/W 00004 16 — — — — A A A AN AN NN N YA
PDSC6 R/W 00000000y 32 — — — — A N N AN AN NN N A v Lower 16 bits
- - - - - - - - - —- — — — — — — Upper 16 bits
PUCC6 R/W 00000000y 32 — — — — AN N N NN NN NN N A A Lower 16 bits
- - - - - - - - - — — — — — — Upper 16 bits
PPROTS6 R 004 8 - - - - - - - - - - - - — — — A
PPCMD6 w 00y 8 - - — — — — — — A A A AN AN AN A
PINV6 R/W 00000000y 32 — — — — A N N AN AN NN N A v Lower 16 bits
- - - - - - - - - —- — — — — — — Upper 16 bits
Bitmap
30 25 24 19 18 17 16 12 8 6 5 4 2 1 0
Port Group  Register Value after  Access = 3 8 2 o x Q 9 "g‘ 8 o
Name Name R/W Reset Size o 2 E 2 E E T o & E % E £ & o
6 PCR6_0 R/W 00000010 32 S N e A e S e L N
PCR6_1 RW 00000010y 32 R e L L
PCR6_2 R/W 000000104 32 R N N N N N
PCR6_3 R/W 000000104 32 S N A L S N N A N
PCR6_4 R/W 000000104 32 S N A L S R A A A
PCR6_5 R/W 00000010 32 S N e A L S e N
PCR6_6 RW 00000010y 32 R e L L
PCR6_7 RW 00000010y 32 R e L L
PCR6_8 R/W 000000104 32 R N N N N N A
PCR6_9 R/W 000000104 32 S N A L N N N
PCR6_10 R/W 000000104 32 S N A L S N N N
PCR6_11 R/W 00000010y 32 S N e A L S e N
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Table 2.38 List of Registers in BGA304, BGA252 Port Group 7
Bitmap
Port Group Register Value after A
Name Name R/W  Reset Size 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 Remarks
7 P7 R/W 0000y 16 — — — — AN A A AN AN AN NN NN A
PSR7 R/W 0000 0000y 32 — — — — A A NN NN NN NN N A Lower 16 bits
— — — — A A AN AN AN NN NN NN W Upper 16 bits
PPR7 R 00004 16 — — — — A AN AN NN NN NN A
PM7 R/W  FFFFy 16 — — — — A A AN AN NN NN NN A
PMC7 R/W 0000y 16 — — — — A AN AN N AN NN A
PFC7 RW 00004 16 — — — — A AN AN AN A AN N AN A
PFCE7 R/W 0000y 16 — — — — A A AN AN NN NN NN NN
PFCAE7 R/W 0000y 16 - — — — — — — AN AN AN NN NN A
PNOT7 w 00004 16 — — — — A AN AN NN NN NN A
PMSR7 R/W 0000 FFFFy 32 — — — — A A N AN NN AN N A N A Lower 16 bits
— — — — A AN A AN AN NN NN N NN Upper 16 bits
PMCSR? R/W 0000 0000y 32 — — — — N A A AN NN NN A N A A Lower 16 bits
— — — — A A AN AN AN AN NN NN N A Upper 16 bits
PIBC7 R/W 0000y 16 — — — — A AN AN NN NN NN A
PBDC7 R/W 0000y 16 — — — — A AN AN NN NN NN A
PIPC7 R/W 0000y 16 — — — — A AN AN N AN NN A
PU7 R/W 0000y 16 — — — — A AN AN NN NN NN A
PD7 R/W 0000y 16 — — — — A A A AN AN AN NN NN
PDSC7 R/W 0000 0000y 32 — — — — A AN NN AN NN A N A Lower 16 bits
- Y- - - - - - - - - —- — — — — — Upper16bits
PUCC7 R/W 0000 0000y 32 — — — — N A NN NN NN NN N A Lower 16 bits
- Y- - - - - - - - - — — — — — — Upper 16 bits
PPROTS? R 00y 8 - — - - - - - - - - - - - — — A
PPCMD7 w 004 8 - — — — — — — — A A AN AN AN AN A
PINV7 R/W 0000 0000y 32 — — — — A A NN NN NN NN N A Lower 16 bits
- - - - - - - - - - — — — — — — Upper16bits
Bitmap
30 25 24 19 18 17 16 12 8 6 5 4 2 1 0
Port Group  Register Value after  Access = 3 8 2 o x Q 9 "g‘ 8 o
Name Name R/W Reset Size o 2 E 2 E E T o & E % E £ & o
7 PCR7_0 R/W 00000010 32 S N e A e S e L N
PCR7_1 R/W 000000104 32 NNV AN NN AN NN NN A
PCR7_2 R/W 000000104 32 R N N N N N
PCR7_3 R/W 000000104 32 S N A L S N N A N
PCR7_4 R/W 000000104 32 S N A L S R A A A
PCR7_5 R/W 00000010 32 S N e A L S e N
PCR7_6 RW 00000010y 32 R e L L
PCR7_7 R/W 000000104 32 NNV AN N NN A NN NN A
PCR7_8 R/W 000000104 32 R N N N N N A
PCR7_9 R/W 000000104 32 S N A e N N
PCR7_10 R/W 000000104 32 S N N A e N N
PCR7_11 R/W 00000010y 32 S N e A L S e A
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Table 2.39 List of Registers in BGA304, BGA252 Port Group 8
Port Group Register Value after Access P
Name Name R/W Reset Size 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 Remarks
8 P8 RW 0000y 16 - — — — — — — — A AN A A A AN NN
PSR8 R/W 0000 0000y 32 - — — — — — — — N A A N A AN A v Lower16bits
- - — — — — — — A AN N A4 N AN A A Upper 16 bits
PPR8 R 00004 16 — N AN NN NN A
PM8 RW  FFFFy 16 . — — N NN AN AN AN
PMC8 R/W 00004 16 - — — — — — — — AN AN A A AN AN A
PFC8 RW 0000y 16 AN NN AN AN AN
PFCE8 R/W 00004 16 - - — - — — — — A AN AN NN AN
PFCAES R/W 00004 16 - - - - - — — — N = = A AN AN
PNOT8 w 00004 16 - — - — — — — — N AN AN NN NN
PMSR8 R/W 0000 FFFFy 32 - — — — — — — — N A A N N A A v Lower16bits
- — — — — — — — A A N NN v A A Upper 16 bits
PMCSR8 R/W 00000000y 32 - — — — — — — — A AN A AN A A A A Lower16bits
- — — — — — — — A A A AN N A A Upper16 bits
PIBC8 R/W 00004 16 - — - - — — — — N AN AN NN AN
PBDC8 R/W  0000H 16 - - — — — — — — A A AN AN AN AN
PIPC8 R/W 00004 16 - — — — — — — — AN AN A A AN AN A
PU8 R/W 00004 16 - — — — — — — — AN AN A A AN AN A
PD8 RW 0000y 16 - — — — — — — — A AN A A A AN NN
PDSC8 R/W 0000 0000y 32 - — — — — — — — N A A N A A A v Lower16bits
- - - - - - - - - — — — — — — Upper16bits
PUCCS8 R/W 0000 0000y 32 - — — — — — — — N AN A N A AN A v Lower16bits
- Y - - - - - - - - — — — — — — Upper 16 bits
PPROTS8 R 00y 8 - - - - - - - — - — - - - — — A
PPCMD8 w 004 8 - — — — — — — — A A A A A AN AN A
PINV8 R/W 0000 0000y 32 - — — — — — — — N A A N A A A v Lower16bits
- - - - - - - - - — — — — — — Upper16bits
Bitmap
30 25 24 19 18 17 16 12 8 6 5 4 2 1 0
Port Group  Register Value after  Access = 3 8 2 o x Q 9 "g‘ 8 o
Name Name R/W Reset Size o 2 E 2 E E T o & E % E £ & o
8 PCR8_0 R/W 00000010 32 S N e A e S e L N
PCR8_1 RW 00000010y 32 R e L L
PCR8_2 R/W 000000104 32 R N N N N N
PCR8_3 R/W 000000104 32 S N A L S N N A N
PCR8_4 R/W 000000104 32 S N A L S R A A A
PCR8_5 R/W 00000010 32 S N e A L S e L A
PCR8_6 RW 00000010y 32 R e N Vo
PCR8_7 RW 00000010y 32 R e L L
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Table 2.40 List of Registers in BGA304, BGA252 Port Group 10
Port Group Register Value after Access P
Name Name R/W Reset Size 15 14 13 12 11 10 9 8 7 4 3 2 1 0 Remarks
10 P10 RW 0000y 16 - — — — — — — — — — — A AN A A A
PSR10 R/W 0000 0000y 32 - - - - — — — — — — — 7 A« A A v Lower16bits
- - - - — — — — — — — 7 N A A v Upper 16 bits
PPR10 R 00004 16 - - - - - - - — — — — A AN AN A
PM10 R/W  FFFFy 16 - - - - - - — — — — — A AN AN A A
PMC10 R/W 0000y 16 - - — - - - — — — — — A AN NN
PFC10 RW 00004 16 - — — — — — — — — — — A A AN A A
PFCE10 R/W 0000y 16 —_ - = — — — = - — = — A A AN A =
PFCAE10 R/W 0000y 16 —_ - - - = - — — — — — A AN AN A A
PNOT10 w 00004 16 - - - - - - - — — — — A AN AN NN
PMSR10 R/W 0000 FFFFy 32 - - - — — — — — — — — A A A A v Lower16hbits
- - - — — — — — — — — A N A A v uUpper16bits
PMCSR10 RW 0000 0000y 32 - - — — — — — — — — — A A AN ¥ A Lower16bits
- - - — — — — — — — — 7 N A 4 v Upper 16 bits
PIBC10 R/W 0000y 16 —_ - - - = - — — — — — A AN AN A A
PBDC10 R/W 0000y 16 - — — — — — — — — — — A A AN AN A
PIPC10 R/W 0000y 16 - - — - - - — — — — — A AN NN
PU10 R/W 0000y 16 - - — - - - — — — — — A AN NN
PD10 RW 00004 16 - — — — — — — — — — — A AN A A A
PDSC10 R/W 0000 0000y 32 - - - - — — — — — — — 7 A« A A v Lower16bits
- - - - - - - - - — — — — — — Upper16bits
PUCC10 R/W 0000 0000y 32 - - - - — — — — — — — 7 N A A A Lower16bits
- Y - - - - - - - - — — — — — — Upper 16 bits
PPROTS10 R 00y 8 - - - - - - - — - — - - - — — A
PPCMD10 w 00y 8 T | NNV NN
PINV10 R/W 0000 0000y 32 - - - - — — — — — — — 7 A« A A v Lower16bits
- - - - - - - - - — — — — — — Upper16bits
Bitmap
30 25 24 19 18 17 16 12 8 6 5 4 2 1 0
Port Group  Register Value after  Access = 3 8 2 o x Q 9 "g‘ 8 o
Name Name R/W Reset Size o 2 E 2 E E T o & E % E £ & o
10 PCR10_0 R/W 00000010y 32 S N e A L S e L
PCR10_1 R/W 000000104 32 NNV AN NN AN NN NN A
PCR10_2 R/W 000000104 32 R N N N N N
PCR10_3 R/W 00000010y 32 R N N A AR
PCR10_4 R/W 00000010y 32 S N A L S R A A A
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Table 2.41 List of Registers in BGA304, BGA252 Port Group 11
Port Group Register Value after Access P
Name Name R/W Reset Size 15 14 13 12 11 10 9 8 7 5 4 3 2 1 0 Remarks
11 P11 RW 0000y 16 — NN A A AN
PSR11 R/W 0000 0000y 32 - - - — — — — — — — A N A« A A v Lower16bits
- - - — — — — — — — A AN~ A A Upper16 bits
PPR11 R 00004 16 - — - - - — — — — — A A AN AN NN
PM11 R/W  FFFFy 16 - — - - — — — — — — A A AN AN A A
PMC11 R/W 00004 16 - - - - — — — — — — A A A A A =
PFC11 RW 00004 16 - — — — — — — — — — A A A A AN =
PFCEM R/W 00004 16 —_ - - - - - — — — — A AN A AN A =
PNOT11 w 00004 16 - - - - - - — — — — A AN AN AN AN
PMSR11 R/W 0000 FFFFy 32 - - - — — — — — — — A~ N A A v Lower16bits
- - — — — — — — — — A A N+ A A Upper16 bits
PMCSR11 R/W 0000 0000, 32 - - - — — — — — — — A A N A A — Lower16hbits
- - - - — — — — — — A A A4 A4 A — Upper16bits
PIBC11 R/W 00004 16 - - - - - - — — — — A AN AN AN AN
PBDC11 R/W 00004 16 - - - - - - — — — — A AN AN AN AN
PU11 R/W 00004 16 - — - - - — — — — — A A AN AN AN
PD11 R/W 00004 16 - — - - — — — — — — A A AN AN A A
PDSC11 R/W 0000 0000 32 - - - — — — — — — — A A N A A v Lower16bits
- - - - - - - - - - - — — — — — Upper 16 bits
PUCC11 R/W 0000 0000y 32 - - - — — — — — — — A ~ A« A A v Lower16bits
- - (- - - - - - - - - —- — — — — \Upper16 bits
PPROTS11 R 004 8 T e |
PPCMD11 W 00y 8 - - - - - - - A v N N N v A
PINV11 R/W 0000 0000, 32 - - - — — — — — — — A A N A A v Lower16bits
- - - - - - - - - — — — — — — Upper16bits
Bitmap
30 25 24 19 18 17 16 12 8 6 5 4 2 1 0
w
Port Group  Register Value after  Access 2 § § 5> a é %_.? z 9 g = é § %)
Name Name R/W Reset Size a o o o & o A& o o o o a o o oo
1 PCR11_0 R/W 00000010y 32 S N e
PCR11_1 R/W 00000010y 32 NN NN NN AN NN — N — Ny
PCR11_2 R/W 00000010y 32 NN NN NN NN NN — N — Ny
PCR11_3 R/W 000000104 32 NN NN NN A NN A — N — N
PCR11_4 R/W 00000010y 32 NN A AN NN NN — N — A
PCR11_5 R/W 000000104 32 S N N N T e R
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Table 2.42 List of Registers in BGA304, BGA252 Port Group 13
Bitmap
Port Group Register Value after A
Name Name R/W Reset Size 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 Remarks
13 P13 RW 00004 16 — — — — — — A A AN AN NN NN
PSR13 R/W 00000000y 32 - — — — — — A AN AN A NN NN N Y Lower 16 bits
- — — — — — A AN A N N AN AN AN A Upper 16 bits
PPR13 R 00004 16 — — — — — — A AN AN AN NN NN
PM13 R/W  FFFFy 16 — — — — — — A A A A AN NN NN
PMC13 R/W 0000y 16 — — — — — — A A A A AN AN AN
PFC13 RW 00004 16 - - — — — — — — — — — A A A AN A
PFCE13 RW 00004 16 - - - - — - — — — — — A - —
PFCAE13 R/W 0000y 16 — — — — — — A AN AN A AN NN NN
PNOT13 w 00004 16 — — — — — — A AN AN AN NN NN
PMSR13 R/W 0000 FFFFy 32 - — — — — — A A AN A NN N ANV Lower16bits
— — — — — — A A N NN AN NN A Upper 16 bits
PMCSR13 R/W 00000000, 32 - — — — — — A AN A A AN A AN A A Lower 16 bits
- — — — — — A AN A N N AN AN AN A Upper 16 bits
PIBC13 R/W 0000y 16 — — — — — — A AN AN A AN NN NN
PBDC13 R/W 0000y 16 — — — — — — A AN AN NN NN
PIPC13 RW 00004 16 - - - - - - — — - — — — — A AN =
PU13 R/W 0000y 16 N e e e N N
PD13 RW 00004 16 I e e
PDSC13 R/W 00000000y 32 - — — — — — A AN AN N NN N A N Y Lower 16 bits
- - - - - - - - - - — — — — — — Upper 16 bits
PUCC13 R/W 00000000y 32 — — — — — — A AN AN A N NN AN Y Lower 16 bits
- - - - - - - - - — — — — — — Upper 16 bits
PPROTS13 R 004 8 - - - - - - - - - - - - — — = A
PPCMD13 w 00y 8 - — — — — — — — A A AN A AN AN
PINV13 R/W 00000000y 32 - — — — — — A AN AN N NN N A N Y Lower 16 bits
- - - - - - - - - - — — — — — — Upper 16 bits
Bitmap
30 25 24 19 18 17 16 12 8 6 5 4 2 1 0
Port Group  Register Value after  Access = 3 8 2 o x Q 9 "g‘ 8 o
Name Name R/W Reset Size o 2 E 2 E E T o & E % E £ & o
13 PCR13_0 R/W 00000010y 32 S N N e A e S A N S
PCR13_1 R/W 000000104 32 NNV AN NN A NN NN — A
PCR13_2 R/W 00000010y 32 NN A A AN NN N NN —
PCR13_3 R/W 00000010y 32 N N e L
PCR13_4 R/W 00000010y 32 S N A L S e N
PCR13_5 R/W 00000010 32 NN NN NN AN NN — NN — —
PCR13_6 R/W 00000010y 32 R e A A N N e
PCR13_7 R/W 000000104 32 NNV AN NN AN — N = —
PCR13_8 R/W 00000010y 32 R e N N N e
PCR13_9 R/W 00000010y 32 VoA A A A A A AN — N = —
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Table 2.43 List of Registers in BGA304, BGA252 Port Group 14
Bitmap
Port Group Register Value after A
Name Name R/W Reset Size 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 Remarks
14 PPR14 R 00004 16 S N
PMC14 R/W 0000y 16 S N
PFC14 R/W 0000y 16 N L T A e e e L e
PMCSR14 R/W 00000000y 32 NN NN N NN N N YN N N Y Y Lower 16 bits
NNy NN N NN N N N Y N A v Upper 16 bits
PIBC14 R/W 0000y 16 R L e
Bitmap
30 25 24 19 18 17 16 12 8 6 5 4 2 1 0
Port Group Register Value after  Access ; § § 5 @ é 8 x LE’ 5 = E) i) Q
Name Name R/W Reset Size o & A & & o & o o o & Ao 6o o oo
14 PCR14_0 R/W 0000 0000y 32 - - — — — — N = A A = = = = =
PCR14_1 R/W 0000 0000y 32 - - — — — — N = A A= = = = =
PCR14_2 R/W 0000 0000y 32 - - - — — — A = AN = = = = =
PCR14_3 R/W 0000 0000y 32 - — - — — — A = AN = = = = A
PCR14_4 R/W 0000 0000y 32 - — — — — — A4 = A AN = = = = A
PCR14_5 R/W 0000 0000y 32 e
PCR14_6 R/W 00000000, 32 - - — - — — A = AN A= = - = =
PCR14_7 R/W 0000 0000y 32 - - — — — — N = A= = = = A
PCR14_8 R/W 0000 0000y 32 - — - — — — A = AN = = = = A
PCR14_9 R/W 00000000y 32 —_ - — — — — A = A A= = = = A
PCR14_10 R/W 0000 0000y 32 - — — — — — A4 = A AN = = = = A
PCR14_11 R/W 0000 0000y 32 e
PCR14_12 R/W 0000 0000y 32 - - — — — — N = A A = = = = =
PCR14_13 R/W 0000 0000y 32 - = — — — — N = A= = = = A
PCR14_14 R/W 0000 0000y 32 - - - — — — A = AN = = = = =
PCR14_15 R/W 0000 0000y 32 - — - — — — A = AN = = = = A
Table 2.44 List of Registers in BGA304, BGA252 Port Group 15
Bitmap
Port Group Register Value after Access
Name Name R/W Reset Size 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 Remarks
15 PPR15 R 00004 16 —_ - = - = = = — = — = — A AN A
PMC15 R/W 00004 16 —_ - — - = = - — - — = — A AN A
PFC15 R/W 00004 16 —_ - - - = = = - = = = = = = = A
PMCSR15 R/W 0000 0000, 32 - - - — - — — — — — — — A A A v Lower16bits
- - - - — — — — — — — — A A A A Upper16bits
PIBC15 R/W 00004 16 — - - - - - - - — — — — A A AA
Bitmap
30 25 24 19 18 17 16 12 8 6 5 4 2 1 0
w
Port Group Register Value after A.ccess 2 § § 5 @ é %_.? E g g s E) Ii:) Q
Name Name R/W  Reset Size a o Ao o & o A& o o o o a o o o
15 PCR15_0 R/W 0000 0000y 32 - = — — — — A = A= = = = A
PCR15_1 R/W 0000 0000y 32 —_ - = = = = A = A A= = = = =
PCR15_2 R/W 0000 0000y 32 - - - — — — A = AN = = = =
PCR15_3 R/W 0000 0000y 32 - — — — — — A = A A= = = = =
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Table 2.45 List of Registers in BGA304, BGA252 Port Group 16
Bitmap
Port Group Register Value after Access
Name Name R/W  Reset Size 15 14 13 12 11 10 8 7 4 3 2 1 0 Remarks
16 PPR16 R 0000y 16 - - - - — - NN N N N
PIBC16 R/W 00004 16 _ - - = = = NN NN N NN
Bitmap
30 25 24 19 18 17 16 12 8 6 5 4 2 1 0
Port Grou Regi > 8 3 8 9 o o < w
Name " Neme.  RW Resst | s £ 3 82882 ,8F:zfEE
16 PCR16_0 R/W 00000000, 32 —_ - — = = — A = A= = = = = =
PCR16_1 R/W 0000 0000y 32 —_ = — = = — A = A= = = = = =
PCR16_2 R/W 0000 0000y 32 - = - — - — N = A= = = = = =
PCR16_3 R/W 0000 0000y 32 - = - — - — N = A= = = = = =
PCR16_4 R/W 0000 0000y 32 - - — — - = N = A= = = = = =
PCR16_5 R/W 0000 0000y 32 - - - - — — A = A = = = = = =
PCR16_6 R/W 0000 0000y 32 - - - - — — A = A = = = = = =
PCR16_7 R/W 0000 0000y 32 —_ = — = = — A = A= = = = = =
PCR16_8 R/W 0000 0000y 32 i —
Table 2.46 List of Registers in BGA304, BGA252 Port Group 17
Bitmap
Port Group Register Value after Access
Name Name R/W  Reset Size 15 14 13 12 11 10 8 7 4 3 2 1 0 Remarks
17 PM17 R/W  FFFFy 16 _ - = = = = = = = B A
PMSR17 R/W 0000 FFFFy 32 _ - = = = = = = = — v v v v Lower 16 bits
- - - - - - = = = — N N A+ Upper 16 bits
Bitmap
30 25 24 19 18 17 16 12 8 6 5 4 2 1 0
Port Grou Regi > 8 2 2 g o 9 3 s
Neme " Neme.  RW Resst | s £ 3 82z g8 2, EFzfgE
17 PCR17_0 R/W 00000010y 32 —_ —_ = = = = = - = = = A = = =
PCR17_1 R/W 00000010y 32 —_ - = = = = = = = = = A = = =
PCR17_2 R/W 00000010y 32 —_ - = = = = = = = = = A = = =
PCR17_3 R/W 00000010y 32 T T
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2.2.1.2 Alternative Function List of the BGA304, BGA252 Pins

Table 2.47 to Table 2.62 show the list of alternative functions of each port pin. In the tables, “—
means a reserved bit which cannot be selected.

The pins of port groups 7, 8, and 10 is included in the BGA304 package, but not in BGA252. The
setting of port registers should not be modified (the settings should be fixed to their values after reset)
because the functions of the port groups, which are not included, cannot be used.
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2.3 DNF

Digital Noise Filter (DNF) eliminates digital noise from external input signals. This product includes
two sorts of DNF: peripheral function DNF and edge detection DNF.

2.3.1

Example of Noise Elimination

Figure 2.7 shows an example of noise elimination in peripheral function DNF and edge detection

DNF. In this example, the sampling clock, the sampling count, and the current output level are set to 1/

2 of the DNF input clock, two (twice), and low, respectively.

detected.

[TP L)

o

in the figure means that high level is

In input examples 1, 2, and 3, the output level changes from low to high because the same level is

detected twice in a row through sampling. In input examples 4, 5, and 6, on the other hand, the same

level is not detected twice consecutively. Therefore, these inputs are regarded as noise and the input

signal state is eliminated.

DNF input clock

Sampling clock

Input example 1

Input example 2

Input example 3

Output

uuuyuy

DNF input clock | | |

i

It

Sampling clock

Input example 4

Input example 5

Input example 6

Output

S S

Figure 2.7

Timing Chart of Digital Noise Elimination
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2.3.2 Peripheral Function DNF

2.3.21 Overview of Peripheral Function DNF
This DNF eliminates noise from the input function pins for the peripheral function.
Peripheral Function DNF has the following functions:
¢ Eliminates digital noise from input signals and outputs noiseless signals.

e Selects whether to output signals from which digital noise is eliminated or signals containing
digital noise.

o Selects the digital noise elimination width from 2, 3, 4, and 5 counts of the sampling clock.

e Selects five types of sampling frequency shown below:
1/1, 1/2, 1/4, 1/8, and 1/16 of the DNF input clock.

e The conditions for noise elimination can be set by each channel via the registers.
e The DNF input clock of DNF group number 0 is a low-speed peripheral clock.
e The DNF input clock of DNF group number 1 is an unmodulated high-speed peripheral clock.

e The DNF input clock of DNF group number 8 is an unmodulated high-speed peripheral clock.

2.3.2.2 Details of the Control Registers
Table 2.63 shows base addresses of DNF. “n” indicates a number of the DNF group.

Table 2.63 Base Addresses of Peripheral Function DNF

DNFn <DNFn_base> address
DNFO FFC3 0000
DNF1 FFC3 0100
DNF8 FFC3 0800
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2.3.2.3 DNFP01nCTLm — Digital Noise Elimination Control Register

This register sets conditions for noise elimination of channel number m in DNF group number n.

Access: This register is readable/writable in 8-bit units.
Address: <DNFn_base> + 4,; x m (m: channel number)

Value after reset: 00y

Bit 7 6 5 4 3 2 1 0
NFEN SLST[1:0] — — PRSJ[2:0]
Value after reset 0 0 0 0 0 0 0 0
R/W R/W R/W R/W R R R/W R/W R/W

Table 2.64 DNFP01nCTLm Register Contents

Bit Position Bit Name Function

7 NFEN Enables/disables digital noise elimination.
0: Digital noise is not eliminated.
1: Digital noise is eliminated.

6,5 SLST[1:0] Specifies the sampling count for digital noise elimination.
00: Sampling count = 2
01: Sampling count = 3
10: Sampling count = 4
11: Sampling count = 5

4,3 — Reserved. The read values are always 0. The write values should always be 0.

2t00 PRS[2:0] Specifies the sampling clock division ratio for digital noise elimination.
000: DNF input clock/1
001: DNF input clock/2
010: DNF input clock/4
011: DNF input clock/8
100: DNF input clock/16
Other than the above: Setting is prohibited.

2.3.2.4 Setting Procedures of Peripheral Function DNF

The following shows the procedures to set peripheral function DNF. If the input level to a pin varies
during (4) and (5), an unexpected signal may be input to the peripheral function. Therefore, the
corresponding flag at the peripheral function side or the like should be cleared in (6).

(1)  Set the PRS[2:0] and SLST[1:0] bits in the DNFPO1nCTLm register.

(2) Set the NFEN bit in the DNFPO1nCTLm register. This setting can be made at the same time
as (1).

(3) Set a port register to select an alternative function.

(4) Wait for the following time: sampling clock period x number of samples + DNF input clock
period x 2.

(5) Enable an operation of a peripheral function in the destination to which DNF is connected.
(6) Clear the flag of peripheral function, and the like.

Clear the NFEN bit in the DNFPO1nCTLm register, and then proceed the setting again in the order
from steps (1) to (6), if the setting is to be changed while edge detection DNF is under the operation.
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2.3.2.5 Peripheral Function Pin intended for DNF insertion

The signals shown in Table 2.65 are the targets of DNF insertion.

Table 2.65 DNF Insertion Targets

DNF DNF DNF Insertion Target Pin E1M-S2
Group Channel Peripheral BGA304
Number n Number m Pin Name Pin Function Function BGA252
0 0 IRQO External interrupt input INTC N

1 IRQ1 External interrupt input INTC v

2 IRQ2 External interrupt input INTC N

3 IRQ3 External interrupt input INTC v

4 IRQ4 External interrupt input INTC \

5 IRQ5 External interrupt input INTC v

6 IRQ6 External interrupt input INTC N

7 IRQ7 External interrupt input INTC v

10 ESO2 Emergency Hiz request input (for TSG20 PWM) TAPA2 N

(via PIC)
11 ESO3 Emergency Hiz request input (for TSG21 PWM) TAPA3 N
(via PIC)

1 0 ADTRGO ADC conversion startup trigger input ADCO \

1 ADTRG1 ADC conversion startup trigger input ADCA1 N

2 TAPTSO00 Hall sensor input TSG20 N

3 TAPTSO01 Hall sensor input TSG20 N

4 TAPTS02 Hall sensor input TSG20 N

5 TAPTS10 Hall sensor input TSG21 N

6 TAPTS11 Hall sensor input TSG21 \/

7 TAPTS12 Hall sensor input TSG21 N

8 RHSBOEMRG Emergency signal input RHSBO \/

9 RHSB1EMRG Emergency signal input RHSB1 \/
8 0 RSENTORX RSENTO receive data input RSENTO <

1 RSENT1RX RSENT1 receive data input RSENT1 \/

2 RSENT2RX RSENT2 receive data input RSENT2 \

3 RSENT3RX RSENT3 receive data input RSENT3 \/

4 RSENT4RX RSENT4 receive data input RSENT4 \/

5 RSENT5RX RSENTS receive data input RSENT5 N
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2.3.3

2.3.31

Edge Detection DNF

Overview of the Function

This DNF detects an effective edge of a pin input signal. The signals to be used for edge detection can

be selected either before or after noise elimination.

Edge detection DNF has the following functions:

Eliminates digital noise from input signals and outputs noiseless signals.

Selects whether to output signals from which digital noise is eliminated or signals containing
digital noise.

Selects the digital noise elimination width from 2, 3, 4, and 5 counts of the sampling clock.

Selects five types of sampling frequency shown below:
1/1, 1/2, 1/4, 1/8, and 1/16 of the DNF input clock.

The conditions for noise elimination can be set for all channels collectively with the register.

The DNF input clock is a low-speed peripheral clock.

2.3.3.2 Details of the Control Registers

Table 2.66 shows base addresses of edge detection DNF. “n” indicates a number of the DNF group.

Table 2.66 Base Addresses of Edge Detection DNF

E1M-S2 E1M-S2
DNFn <DNFn_base> address BGA304 BGA252
DNF2 FFC3 0200 x/ J
DNF3 FFC3 0300 V J
DNF4 FFC3 0400 V J
DNF5 FFC3 0500 V —
DNF6 FFC3 0600 y
DNF7 FFC3 0700 V
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2.3.3.3 DNFP02nCTL — Digital Noise Elimination Control Register

This register sets noise elimination conditions which are commonly used for all channels in DNF group
number n.

Access: This register is readable/writable in 8-bit units.
Address: <DNFn_base> + 00y

Value after reset: 004

Bit 7 6 5 4 3 2 1 0
— SLST[1:0] — — PRS|[2:0]
Value after reset 0 0 0 0 0 0 0 0
R/W R R/W R/W R R R/W R/W R/W

Table 2.67 DNFP02nCTL Register Contents

Bit Position Bit Name Function
7 — Reserved. The read value is always 0. The write value should always be 0.
6,5 SLST[1:0] Specifies the sampling count for digital noise elimination.

00: Sampling count = 2
01: Sampling count = 3
10: Sampling count = 4
11: Sampling count = 5

4,3 — Reserved. The read values are always 0. The write values should always be 0.

2t00 PRS[2:0] Specifies the sampling clock division ratio for digital noise elimination.
000: DNF input clock / 1
001: DNF input clock / 2
010: DNF input clock / 4
011: DNF input clock / 8
100: DNF input clock / 16
Other than the above: Setting is prohibited.
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2.3.3.4 DNFP02nEDCm — Edge Detection Control Register
This register controls edge detection of channel number m in DNF group number n.
Access: This register is readable/writable in 8-bit units.

Address: <DNFn_base> + 4, + 8,; x m (m: channel number)

Value after reset: 00y

Bit 7 6 5 4 3 2 1 0
NFEN — — DMDI[1:0] — — —

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

Table 2.68 DNFP02nEDCm Register Contents

Bit Position Bit Name Function

7 NFEN Enables/disables digital noise elimination.
0: Edge is detected for signals containing digital noise.
1: Edge is detected for signals from which digital noise is eliminated.

6,5 — Reserved. The read values are always 0. The write values should always be 0.

4,3 DMD[1:0] Enables/disables edge detection and sets edge to be detected
00: Edge detection is disabled.
01: Rising edge is detected.
10: Falling edge is detected.
11: Both edges are detected.

2t00 — Reserved. The read values are always 0. The write values should always be 0.
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2.3.3.5 DNFP02nEDFm — Edge Detection Flag Register

This register has an edge detection flag and a flag clear bit of channel number m in DNF group number
n.

Access: This register is readable/writable in 8-bit units.
Address: <DNFn_base> + 8, + 8, x m (m: channel number)

Value after reset: 00,

Bit 7 6 5 4 3 2 1 0

EDF — — — — — — CLED
Value after reset 0 0 0 0 0 0 0 0
R/W R R R R R R R w

Table 2.69 DNFP02nEDFm Register Contents

Bit Position Bit Name Function

7 EDF This bit holds a result of edge detection based on the edge detection setting for
channel number m. This bit is cleared by writing 1 to the CLED bit and continues
to hold 1 unless it is cleared. Its state does not change while 1 is held, even if an
edge is detected.

0: Effective edge has not been detected.
1: Effective edge has been detected.

6to1 — Reserved. The read values are always 0. The write values should always be 0.

0 CLED Writing 1 to this bit clears the status flag of EDF, bit 7. In case of contention
between the writing of 1 and a setting source of bit 7, EDF clearing takes
priority. Even writing 0 cannot change the state. The read value is always 0.

2.3.3.6  Setting Procedures of Edge Detection DNF

The following shows the procedures to set edge detection DNF. When edge detection is performed for
signals containing digital noise, the steps with (*) can be skipped. If the input level to a pin varies
during (4) and (5), an unexpected signal may be input to the peripheral function. Therefore, the
corresponding flag at the peripheral function side and the like should be cleared in (6).

(1)  Set the PRS[2:0] and SLST[1:0] bits in the DNFP02nCTL register. (*)
(2) Set the NFEN bit in the DNFP02nEDCm register.
(3) Set a port register to general input port mode.

(4) Wait for the following time: sampling clock period X number of samples + DNF input clock
period x 2. (*)

(5) Enable edge detection with the DMD[1:0] bits of the DNFP02nEDCm register.
(6) Clear the edge detection flag with the CLED bit of the DNFP02nEDFm register.

Set the DMDJ1:0] bits in the DNFP02nEDCm register to 00g, and then proceed the setting again in the
order from steps (1) to (6), if the setting is to be changed while edge detection DNF is under the
operation.
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2.3.3.7 Pn_m Pins Intended for DNF Insertion
The pins shown in Table 2.70 are the targets of DNF insertion.

Table 2.70 DNF Insertion Targets (1/2)

DNF DNE E1M-S2 E1M-S2
Group Number n Channel Number m Pin Name BGA304 BGA252
2 0 P20 \ \
1 P2 1 J J
2 P2 2 \ \
3 P2_3 J J
4 P2_4 J J
5 P25 J J
6 P2_6 N N
7 P2_7 \ \
3 0 P3 0 \ \/
1 P3_1 J J
2 P3 2 \ N
3 P3_3 v N
4 P3_4 v v
5 P35 J J
6 P3_6 v v
7 P3_7 \ \
4 0 P4_0 J N
1 P4_1 N N
2 P4_2 J J
3 P4_3 J J
4 P4_4 J J
5 P4 5 N N
6 P4_6 N N
7 P4_7 N N
8 P4_8 N N
9 P4_9 J J
10 P4_10 J J
1 P4_11 v v
12 P4_12 J J
13 P4_13 J \
14 P4 14 N N
15 P4_15 J J
RO1UHO0603EJ0110 Rev.1.10 RENESAS Page 148 of 3211

Nov 30, 2017



RH850/E1M-S2 Section 2 Pins

Table 2.70 DNF Insertion Targets (2/2)

DNF DNF E1M-S2 E1M-S2
Group Number n Channel Number m Pin Name BGA304 BGA252
5 0 P7_0
P7_1
P7_2
P7_3
P7_4
P7_5
P7_6
P7_ 7
P7_8
P79
10 P7_10
11 P7_11
6 0 P14_0
1 P14_1
P14_2
P14_3
P14_4
P14_5
P14_6
P14_7
P14_8
P14_9
10 P14_10
11 P14_11
12 P14_12
13 P14_13
14 P14_14
15 P14_15
7 0 P16_0
1 P16_1
2 P16_2
3 P16_3
4 P16_4
5 P16_5
6
7
8

N

Ol N[O B[ W[DN

Ol N[O B[ W[DN

P16_6
P16_7
P16_8

< | 2| 2| < < | < < | < | < | < < | < | < | < < | < | < | < < | < < | < | < < | < | < < | < | < | < | < | < < | < < < =

< | < | 2| < | < | < < | < | < | < < | < | < | < | < | < < | < < | < < | < | < | < =
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2.4 POD Control

241 Overview of the Function

The output buffer of the related pins shown in Table 2.72 can be controlled according to the POD
(port output disable) pin input level. This function is always available when target pins are set to output
regardless of the selected function. The output buffer is controlled by the POD pin independently of the
bus cycle. POD control takes precedence over output settings of a port register and output designation
of each IP, but its priority is lower than reset.

Table 2.71 State of the POD Pin

POD Pin State Description
0 Pin output is not effective (high impedance).
1 Pin output is effective (each setting function).

Table 2.72 List of POD Control Target Pins (1/3)

T, E1M-S2 E1M-S2
Port Group (Value after Reset) BGA304 BGA252
PO PO_11 v v

PO_12 v v
PO_13 v y
PO_14 v v
P1 P1_0 v N
P1_1 v v
P1_2 v N
P1_3 Xl J
P1_4 N N
P15 Xl J
P1_6 v y
P1_7 J J
P1_8 v y
P1.9 J J
P1_10 v v
P1_11 v v
P1_12 v v
P1_13 v v
P1_14 v v
P1_15 v v
P2 P2.0 v v
P2_1 v v
P2_2 v v
P2_3 v v
P2_4 v v
P2_5 v v
P2_6 v v
P2_7 v v
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Table 2.72 List of POD Control Target Pins (2/3)

Pin Name E1M-S2 E1M-S2
Port Group (Value after Reset) BGA304 BGA252
P3 P3_0 v v
P3_1 v v
P32 v v
P3_3 v v
P3_4 v v
P3_5 v v
P3_6 v v
P3_7 v v
P4 P4_0 v v
P4_1 N N
P4_2 N N
P4_3 N N
P4_4 N N
P4_5 N N
P4_6 N N
P4_7 N N
P4_8 N N
P4_9 N N
P4_10 v v
P4_11 v N
P4_12 N N
P4_13 v v
P4_14 N N
P4_15 v v
P5 P5_0 v N
P5_1 v v
P5_3 v v
P5_4 v v
P5_5 v v
P5_6 v v
P5_7 v v
P5_8 v v
P5_9 v v
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Table 2.72 List of POD Control Target Pins (3/3)

Pin Name E1M-S2 E1M-S2
Port Group (Value after Reset) BGA304 BGA252
P6 P6_0
P6_1
P6_2
P6_3
P6_4
P6_5
P6_6
P6_7
P6_8
P6_9
P6_10
P6_11
P7 P7_0
P7_1
P7_2
P7_3
P7_4
P7_5
P7_6
P7_7
P7_8
P7_9
P7_10
P7_11
P8 P8_0
P8_1
P8_2
P8_3
P8_4
P8_5
P8_6
P8_7
P10 P10_1
P10_2
P10_3
P10_4
P11 P11_1
P11_2
P11_3
P11_4
P11_5

< | 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| <=

2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| =
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2.5 Pin Description

2.51 Overview

This subsection describes pin functions, external pin lists, and external pin states at a reset and in other
each operating status.

2.5.2 List of Pin Functions

Table 2.73 lists functions of each pin. “ \ ” indicates with a support function and “ — > without. Do
not use the pins without support functions.

Table 2.73 Pin Function (1/15)

Category Pin Name 10 Function BGA304 BGA252
ATU-IV TCLKA | External clock input RN S
(Common area) “r g | External clock input \ N
ATU-IV TIA00 I Input capture trigger to each channel of S \/
(Timer A) TIAOT | timer A N N
TIA02 I < S
TIAO3 | J v
TIA04 I \ S
TIA05 | J J
TIAO6 I < S
ATU-IV TIOCO00 IO Input capture trigger and output compare \ \
(Timer C) TI0CO1 T output to timer C N N
TIOC02 10 J ¢
TIOC03 10 J V
TIOC10 10 J v
TIOC11 10 J y
TIOC12 10 \ v
TIOC13 10 J y
TIOC20 10 J \/
TIOC21 10 J y
TIOC22 10 V \/
TloC23 10 V y
TIOC30 [o] 3 \/
TIOC31 10 y y
TIOC32 [o] \/ y
TIOC33 10 y y
TIOC40 10 V y
TIOC41 10 y \
TIOC42 10 y \
TIOC43 10 y J
TIOC50 10 y \
TIOC51 10 \ J
TIOC52 10 \ \
TIOC53 10 \ J
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Table 2.73 Pin Function (2/15)
Category Pin Name 10 Function BGA304 BGA252

ATU-IV TIOC60 I0  Input capture trigger and output compare

(Timer C) TI0C61 0 output to timer C
TIOC62 10
TIOC63 10
TIOC70 10
TIOCT71 10
TIOC72 10
TIOC73 10

ATU-IV TODOOA

(Timer D) TODO1A
TODO02A
TODO3A
TOD10A
TOD11A
TOD12A
TOD13A
TOD20A
TOD21A
TOD22A
TOD23A
TOD30A
TOD31A
TOD32A
TOD33A
TOD40A
TOD41A
TOD42A
TOD43A
TOD50A
TOD51A
TOD52A
TOD53A
TOD60A
TOD61A
TOD62A
TODG63A
TOD70A
TOD71A
TOD72A
TOD73A
TODB80A
TOD81A
TOD82A
TOD83A

One-shot pulse output of timer D

< | 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2] 2| 2| 2| 2| 2| | 2| 2| 2| 2| 22| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| | | 2| & =

\/
\/
\/
\/
\/
\/
\/
\/
\/
\/
\/
\/
\/
\/
\/
\/
\/
\/
\/
\/
\/
\/
\/
\/
\/
\/
\/
\/
\/
\/
\/
\/
\/
\/
\/
\/
\/
\/
\/
\/
\/
\/
\/
\/

O|O0|O0|O|O|O|O|O|0O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|0O|O|0OC|O|O|O|0OC|O|0O|O|O
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Table 2.73 Pin Function (3/15)

Category Pin Name 10 Function BGA304 BGA252

ATU-IV TODO00OB O  One-shot pulse output of timer D

(Timer D) ToDO1B
TODO02B
TODO3B
TOD10B
TOD11B
TOD12B
TOD13B
TOD20B
TOD21B
TOD22B
TOD23B
TOD30B
TOD31B
TOD32B
TOD33B
TOD40B
TOD41B
TOD42B
TOD43B
TOD50B
TOD51B
TOD52B
TOD53B
TOD60B
TOD61B
TOD62B
TOD63B
TOD70B
TOD71B
TOD72B
TOD73B
TOD80B
TOD81B
TOD82B
TOD83B

ATU-IV TOEOQO

(Timer E) TOEO1
TOEO2
TOEO3
TOE10
TOE11
TOE12
TOE13

PWM output of timer E

O|0|O0|O|O|O0O|O|O|0O|O|O|O|0O|0O|O0O|0O|0O|0O|O|0O|0O|0O|0O|0OC|O|0O|0O|0O|0O|0O|0O|O|OC|O|0O|O|OC|0O|0O|0O|0O|0O]|O
2| 2| 2| 2| 2| 2| 2| 2] 2| 2| 2] 2| 2| 2| ] 2| 2] 2| ] 2| 2] 2| 2| 2] 2| 2| 2| ] ] 2] | ] ] ] | | ] | | | ] 2| =] =
2| 2] 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| | 2| 2] 2| ] | 2] | | ] | 2| | ] ] ] | | ] ] | | ] 2| 2| 2=
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Table 2.73 Pin Function (4/15)

Category Pin Name 10 Function BGA304 BGA252
ATU-IV TOE20 O  PWM output of timer E J J
(Timer E) TOE21 0 J N
TOE22 0 R v
TOE23 0 J J
TOE30 0 R v
TOE31 0 J J
TOE32 0 R S
TOE33 0 J J
TOE40 0 \ V
TOE41 0 J v
TOE42 0 \ V
TOE43 o J v
TOES0 0 J S
TOE51 o J v
TOES52 0 \ \
TOE53 o J J
TOE60 0 \ \
TOE61 o J d
TOE62 0 \ S
TOE63 0 \ v
ATU-IV TIFOA I Event input signal to timer F \ \/
(Timer F) TIF1A | N N
TIF2A | \ «/
TIFOB I \ v
TIF1B | \ «/
TIF2B I < v
TIF3 | \ «/
TIF4 | J N
TIF5 I J J
TIF6 I R \
TIF7 I J J
TIF8 I \ J
TIFQ I J J
TIF10 I \ J
TIF11 I J J
TIF12 I \ J
TIF13 I J J
TIF14 I V J
TIF15 I J J
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Table 2.73 Pin Function (5/15)
Category Pin Name 10 Function BGA304 BGA252

ATU-IV TIJO | Input capture trigger of timer J

(Timer J) T |
TIJ2 I
TIJ3 I
T4 I
TIJ5 I

APA APAO
APA1
APA2
APA3
APA4
APA5
APAB
APA7
APA8
APA9
APA10
APA11
APA12
APA13
APA14
APA15

TSG20 TSO00
TSO01
TS002
TSO03
TSO04
TSO05
TSO06
TSO07 A/D trigger diagnosis output
TAPTSO00 | Hall sensor input
TAPTS01 I
TAPTS02 |

TSG21 TSO10
TSOM
TSO12
TSO13
TSO14
TSO15
TSO16
TSO17 A/D trigger diagnosis output
TAPTS10 | Hall sensor input
TAPTS11 |
TAPTS12 I

APA output

Timer up/down status output
Timer PWM output

CAUTION

Output from PIC should be used.

Timer up/down status output
Timer PWM output

CAUTION

Output from PIC should be used.

O|O0|O|O|0O|0O|0O]|O

< | 2| 2| < | 2| < & < | 2| < < | < | 2| < | < | < | 2| < | 2| < < | < | < | < | < | < <| < < | < < | < | < | < < | < < | < | < | < < | <| =<| =
< | 2| 2| < 2| < 2| < 2| < 2| < | 2| < < | < | 2| < | 2| < | < | < < | < | < | < < | < < | < | < | < < | < | < | < < | < | < | <| < | < | = | =
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Table 2.73 Pin Function (6/15)
Category Pin Name 10 Function BGA304 BGA252
TAPA ESO2 | Emergency Hiz request input (for TSG20 \ \/
(via PIC) PWM)
ESO3 | Emergency Hiz request input (for TSG21 < \/
PWM)
LINO LRX0 I LINO receive data input S N
LTX0 O  LINO transmit data output < v
SClo SCIOTxD O  SCIO transmit data output \ S
SCIORXD I SCI0 receive data input \ \/
SCIOSCK IO SCIO serial clock input/output S N
SCI1 SCI1TxD O  SCH transmit data output \ \/
SCI1RxD I SCI1 receive data input N N
SCI1SCK IO  SCI1 serial clock input/output \ \
SCI2 SCI2TxD O  SCI2 transmit data output S N
SCI2RxD I SCI2 receive data input \ \/
SCI2SCK IO  SCI2 serial clock input/output N N
SCI3 SCI3TxD O  SCI3 transmit data output \ \
SCI3RxD I SCI3 receive data input S N
SCI3SCK IO  SCI3 serial clock input/output \ \
CSIHO CSIHOTSI | CSIHO receive data input \ N
CSIHOTSO O  CSIHO transmit data output \ v
CSIHOTSCK IO  CSIHO serial clock input/output S N
CSIHOTSSI I CSIHO slave select signal input v \
CSIHOTRY IO CSIHO handshake signal input/output J v
between master and slave
CSIHOTCSSO0 O  CSIHO slave select signal output \ \/
CSIHOTCSS1 O \ \/
CSIHOTCSS2 0 J V
CSIHOTCSS3 (6] \ v
CSIHOTCSS4 0 J V
CSIHOTCSS5 (6] \ v
CSIH1 CSIH1TSI | CSIH1 receive data input \ v
CSIH1TSO O  CSIH1 transmit data output S v
CSIH1TSCK I0  CSIH1 serial clock input/output \ v
CSIH1TSSI | CSIH1 slave select signal input v S
CSIH1TRY IO  CSIH1 handshake signal input/output N N
between master and slave
CSIH1TCSS0 O  CSIH1 slave select signal output J J
CSIH1TCSS1 O \ \/
CSIH1TCSS2 0 J V
CSIH1TCSS3 O \ N
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Table 2.73 Pin Function (7/15)
Category Pin Name 10 Function BGA304 BGA252
CSIH2 CSIH2TSI | CSIH2 receive data input R \
CSIH2TSO O  CSIH2 transmit data output S N
CSIH2TSCK I0  CSIH2 serial clock input/output R \
CSIH2TSSI I CSIH2 slave select signal input v \
CSIH2TRY IO  CSIH2 handshake signal input/output \ \/
between master and slave
CSIH2TCSS0 O  CSIH2 slave select signal output v \
CSIH2TCSSH1 0 J V
CSIH2TCSS2 (0] J V
CSIH2TCSS3 0 J V
CSIH3 CSIH3TSI | CSIH3 receive data input S \/
CSIH3TSO O  CSIH3 transmit data output S N
CSIH3TSCK IO  CSIH3 serial clock input/output S N
CSIH3TSSI I CSIH3 slave select signal input v \/
CSIH3TRY IO  CSIH3 handshake signal input/output S N
between master and slave
CSIH3TCSS0 O  CSIH3 slave select signal output \ S
CSIH3TCSSH1 o J v
CSIH3TCSS2 0 J v
CSIH3TCSS3 o J v
RSCANO CTX0 O  CANO transmit data output S N
CRX0 I CANO receive data input R \
RSCAN1 CTX1 O  CAN1 transmit data output N N
CRX1 I CANT1 receive data input v v
RSCAN2 CTX2 O  CAN2 transmit data output S N
CRX2 I CAN2 receive data input v v
RSCAN3 CTX3 O  CANS transmit data output N \
CRX3 I CANS3 receive data input v v
FlexRay FRORXDA I FlexRayO channel A receive data input \ \
FROTXDA O  FlexRay0 channel A transmit data output \ v
FROENA O  FlexRay0 channel A transmit data enable \
FRORXDB I FlexRay0 channel B receive data input v \
FROTXDB O  FlexRay0 channel B transmit data output \ \
FROENB O  FlexRay0 channel B transmit data enable R
RHSBO RHSBOFCLP O  RHSBO differential clock output J J
RHSBOFCLN o v J
RHSBOSOP O  RHSBO differential data output \ N
RHSBOSON o J v
RHSBOCSDO O  RHSBO chip select output v N
RHSBOCSD1 o J J
RHSBOSI0 I RHSBO serial input S N
RHSBOSI1 | J v
RHSBOEMRG I RHSBO emergency signal input \ \/
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Table 2.73 Pin Function (8/15)
Category Pin Name 10 Function BGA304 BGA252
RHSB1 RHSB1FCLP O  RHSBH1 differential clock output J ¢
RHSB1FCLN 0 J J
RHSB1SOP O  RHSB1 differential data output \ S
RHSB1SON 0 J y
RHSB1CSDO O  RHSB1 chip select output v \
RHSB1CSD1 0 J «/
RHSB1SI0 | RHSB1 serial input \ v
RHSB1SI1 | J «/
RHSB1EMRG I RHSB1 emergency signal input \ N
RSENTO RSENTORX I RSENTO receive data input J d
RSENTOSPCO O  RSENTO SPC extension output RN \/
RSENT1 RSENT1RX I RSENT1 receive data input J d
RSENT1SPCO O RSENT1 SPC extension output J J
RSENT2 RSENT2RX | RSENT2 receive data input J ¢
RSENT2SPCO O RSENT2 SPC extension output J J
RSENT3 RSENT3RX | RSENTS3 receive data input J ¢
RSENT3SPCO O RSENT3 SPC extension output J J
RSENT4 RSENT4RX | RSENT4 receive data input J ¢
RSENT4SPCO O  RSENT4 SPC extension output J J
RSENTS5 RSENT5RX | RSENTS5 receive data input J ¢
RSENT5SPCO O  RSENT5 SPC extension output J J
ADCO AN000 | ADCO analog input < \/
ANOO1 | J V
AN002 I \ v
ANO003 | J «/
ANO10 I \ v
ANO11 | J y
ANO12 I \ v
ANO13 | J «/
AN020 I \ v
AN021 | J «/
AN022 I \ V
AN023 | J «/
AN030 I \ v
ANO31 | J «/
AN032 I \ v
ANO033 | J V
AN040 I \ v
ANO41 | J «/
AN042 I \ d
AN043 | J d
AN050 I \ v
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Table 2.73 Pin Function (9/15)
Category Pin Name 10 Function BGA304 BGA252
ADCO ANO051 | ADCO analog input

ANO052 I
ANO053 I

ADTRGO | ADCO conversion startup trigger input

\/
\/
\/
\/
ADENDO O  ADCO conversion timing monitor output \

ADC1 AN100 | ADC1 analog input S
AN101 | J

AN102 | v

AN110 | J

AN111 | v

AN112 | J

AN120 | v

AN121 | J

AN122 | v

AN130 I <

AN131 | v

AN132 I \

AN140 | v

AN141 I \

AN142 | J

AN150 I \

AN151 | J
\/

\/

\/

\/

\/

\/

\/

\/

\/

\/

\/

\/

\/

\/

\/

\/

\/

\/

\/

\/

\/

AN152 |
AN160 |
AN161 |
AN162 |
AN170 |
AN171 |
AN172 |

ADTRG1 | ADC1 conversion startup trigger input

ADEND1 O  ADC1 conversion timing monitor output

DSADCO DSANOP | DSADCO analog input

DSANON I

DSADTRGO | DSADCO conversion startup trigger input

DSADENDO O DSADCO conversion timing monitor output
DSADCH1 DSAN1P | DSADC1 analog input

DSAN1N I

DSADTRGH1 | DSADC1 conversion startup trigger input

DSADEND1 O DSADC1 conversion timing monitor output
DSADC2 DSAN2P | DSADC?2 analog input

DSAN2N I

DSADTRG2 | DSADC2 conversion startup trigger input

DSADEND2 O  DSADC2 conversion timing monitor output

< | 2| 2| 2| 2| 2| 2| <| 2| 2| 2| < 2| 2| 2| 2| < 2| 2| 2| <| < < 2| 2| < <| 2| 2| 2| 2| 2| 2| 2| <| 2| <] < <] < <| = =
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Table 2.73 Pin Function (10/15)
Category Pin Name 10 Function BGA304 BGA252
DSADC3 DSAN3P | DSADC3 analog input N N
DSAN3N | J J
DSADTRG3 | DSADC3 conversion startup trigger input \ v
DSADEND3 O  DSADCS3 conversion timing monitor output v \/
DSADC4 DSAN4P | DSADCA4 analog input N N
DSAN4N | J J
DSADTRG4 | DSADC4 conversion startup trigger input \ v
DSADEND4 O  DSADC4 conversion timing monitor output v S
DSADC5 DSAN5P | DSADCS5 analog input v v
DSANSN | J J
DSADTRG5 | DSADCS5 conversion startup trigger input \/ N
DSADEND5 O  DSADCS5 conversion timing monitor output v \
DSADC6 DSAN6P | DSADCS6 analog input RN S
DSANGN | J J
DSADTRG6 | DSADCS6 conversion startup trigger input \/ N
DSADEND6 O  DSADCS conversion timing monitor output v \
DSADC7 DSAN7P | DSADCY analog input RN S
DSAN7N | J J
DSADTRG7 | DSADCY conversion startup trigger input \/ N
DSADEND7 O DSADCT conversion timing monitor output \
Port POD I Port output disable v \/
ECM ERROROUT_ M O  Error output (master) \ \/
ERROROUT_C O  Error output (checker) v S
Interrupt NMI I Non-maskable interrupt input \ S
IRQO | External interrupt input \ N
IRQ1 | J J
IRQ2 | J v
IRQ3 | J J
IRQ4 | J v
IRQ5 | J J
IRQ6 | S N
IRQ7 | J J
Clock EXTAL | External clock J v
XTAL O  Crystal \ N
CK O  Peripheral clock v \
Reset RES I Power-on reset J J
Mode setting MDO I Mode setting v \
MD1 | J J
FLMODE | J J
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Table 2.73 Pin Function (11/15)

Category Pin Name 10 Function BGA304 BGA252
Nexus/JTAG TRST I Reset input R \/
TDO O  Serial data output \ N
T™S I Mode select input R S
TDI I Serial data input S N
TCK I Clock input R S
DRDY O  Ready output Y S
EVTO O  Event trigger output (exclusive use) R \/
EVTI I Event trigger input \ \
LPD LPDRST | LPD reset input V V
LPDO O  LPD4 pin data output \ N
LPDI I LPD4 pin data input \ v
LPDCLKO O  LPD4 pin clock output \ N
LPDCLKI I LPD4 pin clock input S N
EVTO O  Event trigger output (pin dedicated for TMS) N
AUD AUDRST I AUD reset input v S
AUDCK I External input clock S N
AUDSYNC I Data start position recognition signal input v v
AUDATA3 IO  Monitor address input / data input/output \ N
AUDATA2 IO Monitor address input / data input/output \ S
AUDATA1 IO  Monitor address input / data input/output \ \
AUDATAO IO Monitor address input / data input/output \ S
FLSCI FLSCI3TX O  Transmit data output \ R
(writer I/F) (FPDT)
FLSCI3RX Receive data input \ S
(FPDR)
FLSCI3SCK Serial clock input v \
(FPCK)
Port group 0 PO_0 IO  General input/output port R J
PO_1 10 J J
P0_2 [o] J v
PO_3 [o] J J
PO_4 (o] J v
P0_5 [o] J V
P0_6 10 \/ N
PO_7 10 R N
P0O_8 10 \/ N
PO_9 10 R N
P0O_10 10 v v
PO_11 10 R v
P0O_12 10 v v
PO_13 [o] v \/
PO_14 [o] N y
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Table 2.73 Pin Function (12/15)

Category Pin Name 10 Function BGA304 BGA252

Port group 1 P10 IO  General input/output port R \
P1_1 10 J J
P1_2 10 v v
P1_3 (¢ v v
P1_4 10 v v
P15 10 S N
P1_6 10 \ \/
P1_7 (o] J v
P18 10 S v
P19 10 N N
P1_10 10 V y
P1_11 10 N N
P1_12 [o] d y
P1_13 [o] N v
P1_14 [o] N y
P1_15 10 N v

Port group 2 P2 0 IO  General input/output port with edge N v
P2 1 0 detection function N N
P2 2 10 v v
P2 3 10 N N
P2 4 [o] v y
P2 5 10 N N
P2_6 10 v \
P2 7 10 N V

Port group 3 P30 I0  General input/output port with edge v S
P3_1 0 detection function N N
P32 10 v S
P3_3 10 N N
P3 4 10 J N
P35 10 N N
P3_6 10 \ «/
P37 10 N V

Port group 4 P4 0 IO  General input/output port with edge S N
P4_1 0 detection function N N
P4 2 10 N N
P4 3 10 N N
P4_4 (¢ v v
P4_5 10 N N
P4 6 10 N N
P4_7 10 N N
P4 8 10 N N
P4 9 10 N N
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Table 2.73 Pin Function (13/15)

Category Pin Name 10 Function BGA304 BGA252
Port group 4 P4_10 IO  General input/output port with edge R \/
P4_11 0 detection function N N
P4 12 10 \ v
P4 13 10 S N
P4 14 10 \ v
P4 15 10 S N
Port group 5 P5_0 IO  General input/output port \ v
P5_1 10 N N
P5_2 10 S V
P5_3 10 w/ v
P5 4 10 V 3
P55 10 \/ v
P5_6 10 S y
P57 10 v v
P5 8 10 N v
P5 9 10 N v
Port group 6 P6_0 IO General input/output port N v
P6_1 [o] v y
P6_2 [o] v y
P6_3 10 v v
P6_4 10 v y
P6_5 10 v \/
P6_6 10 N \
P6_7 10 v R
P6_8 10 v S
P6_9 10 v R
P6_10 10 v S
P6_11 10 v \
Port group 7 P7_0 10 General input/output port with edge v —
P71 0 detection function N —
P7 2 10 \ —
P7_3 10 v —
P7_4 10 N —
P7_5 10 R —
P7 6 10 N —
P7_7 10 < —
P7 8 10 N —
P7_9 10 < —
P7_10 10 N —
P7_11 10 J —
Port group 8 P8_0 I0  General input/output port N —
P8_1 10 \ —
P8 2 10 N —
P8_3 10 J —
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Table 2.73 Pin Function (14/15)

Category Pin Name 10 Function BGA304 BGA252
Port group 8 P8_4 IO  General input/output port v —
P8 5 10 S —
P8 _6 10 J —
P8 7 10 S —
Port group 10 P10_0 IO  General input/output port R —
P10_1 10 S —
P10_2 10 J —
P10_3 10 S —
P10_4 10 J —
Port group 11 P11.0 IO  General input/output port R N
P11_1 10 \ y
P11_2 (o) V y
P11_3 10 S v
P11_4 (o) V y
P11.5 10 S y
Port group 13 P13_0 IO  General input/output port N N
P13_1 10 S V
P13 2 10 d v
P13_3 10 N v
P13 4 10 J \/
P13_5 10 N v
P13 6 [o] v \/
P13_7 10 N v
P13 8 [o] v 3
P13_9 10 N v
Port group 14 P14 0 I General input port with edge detection v v
P14 1 | function N N
P14_2 [ V Y
P14 3 [ N N
P14_4 | N N
P14 5 [ N N
P14_6 | v v
P14_7 | v v
P14_8 | v v
P14 9 [ N N
P14_10 | v v
P14 11 [ N N
P14_12 I v 3
P14 13 [ N N
P14_14 [ N N
P14 15 [ N N
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Table 2.73 Pin Function (15/15)

Category Pin Name 10 Function BGA304 BGA252
Port group 15 P15 0 | General input port v \

P15_1 I J J

P15_2 I R S

P15 3 | S N
Port group 16 P16_0 I General input port with edge detection \ \/

P16_1 | function N N

P16_2 I R S

P16_3 I N N

P16_4 I \ V

P16_5 I \ N

P16_6 I \ d

P16_7 I \ N

P16_8 I \ v
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2.5.3

Pin State

Definition of Reset State

In description of pin state, each reset state is defined as shown in Table 2.74.

Table 2.74

Definition of Reset State

Reset State

Definition

External reset

Reset state from an external pin (RES = L)

Internal reset

Between external reset release to internal reset release

After internal reset release

State where internal reset is released

For the pins included in each product, see Table 1.1, Pin Numbers and Pin Names (BGA304)
and Table 1.2, Pin Numbers and Pin Names (BGA252) in Section 1.5, Pin Connection
Diagram (Top View).

Table 2.75 Pin State (1/3)
Pin Function Pin State
RES = H
_ Internal Reset
Pin Name (Value after Reset) RES =L State After
After Internal Power-off
External Determination Reset Standby
Category I[F Mode: Pin Name Reset State of I/lF Mode Release Mode
Clock CK (e} (e} (o} z
XTAL o o o z
EXTAL I I | z
System control RES | (Pull-down) | (Pull-down) | (Pull-down) | (Pull-down)
MDO | (Pull-down) | (Pull-down) | (Pull-down) | (Pull-down)
MD1 | (Pull-down) | (Pull-down) | (Pull-down) | (Pull-down)
FLMODE | (Pull-down) | (Pull-down) | (Pull-down) | (Pull-down)
Interrupt NMI | (Pull-down) | (Pull-down) | (Pull-down) Z
ECM ERROROUT_M o) o) o) z
General input/ PO_0to PO_14 VA VA Z VA
output port P1 0toP1_15 z z z z
P2_0to P2_7 z z z z
P3_0to P3_7 z z z z
P4_0to P4_15 z z z z
P5_0to P5_9 z z z z
P6_0 to P6_11 z z z z
P7_0to P7_15 z z z z
P8_0to P8_14 z z z z
P9_0to P9_15 z z z z
P10_0to P10_4 z z z z
P11_0to P11_5 z z z z
P12_0to P12_12 z z z z
P13_0to P13_9 z z z z
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Table 2.75 Pin State (2/3)
Pin Function Pin State
RES = H
. Internal Reset
Pin Name (Value after Reset) RES =L State After
After Internal Power-off
External Determination Reset Standby
Category I/F Mode: Pin Name Reset State of I/F Mode Release Mode
ADC, DSADC ANOxx/DSANXP z z z z
ANOxx/DSANXN z z z z
ANOxx z z z z
AN1xx z z z z
RHSB RHSBOFCLP to RHSB1FCLP z z z z
LVDS buffer RHSBOFCLN to RHSB1FCLN z z z z
RHSBOSOP to RHSB1SOP z z z z
RHSBOSON to RHSB1SON z z z z
AUD RAM monitor AUDRST | (Pull-down) I (Pull-down) I (Pull-down) Z
AUDCK | (Pull-up) | (Pull-up) | (Pull-up) z
AUDSYNC | (Pull-up) | (Pull-up) I (Pull-up) z
AUDATAO to 3 | (Pull-up) | (Pull-up) | (Pull-up) z
Debug system EVTO (0] (0] (0] z
EVTI | (Pull-up) | (Pull-up) | (Pull-up) 4
TDI/LPDI/ Nexus: TDI z | (Pull-up) | (Pull-up) z
FLSCISRX 4-pin LPD: LPDI z | (Pull-up) | (Pull-up) z
Writer I/F: FLSCI3RX z z z z
BSCAN: TDI | (Pull-up) | (Pull-up) | (Pull-up) z
TDO/LPDO/ Nexus: TDO z z z z
FLSCISTX 4-pin LPD: LPDO z (e} ) z
Writer I/F: FLSCI3TX z z z z
BSCAN: TDO z z z z
TCK/LPDCLKLI/ Nexus: TCK z | (Pull-up) | (Pull-up) z
FLSCI3SCK 4-pin LPD: LPDCLKI z | (Pull-up) | (Pull-up) z
Writer I/F: FLSCI3SCK z z z z
BSCAN: TCK | (Pull-up) | (Pull-up) | (Pull-up) Z
TMS/EVTO Nexus: TMS z | (Pull-up) | (Pull-up) z
4-pin LPD: EVTO Z o) z
Writer I/F: (without z V4 z z
function)
BSCAN: TMS | (Pull-up) | (Pull-up) | (Pull-up) z
TRST/LPDRST Nexus: TRST | (Pull-down) | (Pull-down) | (Pull-down) | (Pull-down)
4-pin LPD: LPDRST
Writer I/F: (without
function)
BSCAN: TRST
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Table 2.75 Pin State (3/3)

Pin Function Pin State
RES =H
Internal Reset
Pin Name (Value after Reset) RES =L State
After
After Internal Power-off
External Determination Reset Standby
Category I/F Mode: Pin Name Reset State of I/F Mode Release Mode
Debug system DRDY/LPDCLKO Nexus: DRDY 4 (0] (0] 4
4-pin LPD: LPDCLKO z (0] (0] z
Writer I/F: (without 4 4 4 4
function)
BSCAN: (without z z V4 z
function)
Note: [: Input
O: Output
Z: High impedance
Pull-up: On-chip pull-up resistor
Pull-down: On-chip pull-down resistor
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2.54

Handling of Unused Pins

Examples of the handling of unused pins are listed in Table 2.76.

Table 2.76 Examples of the Handling of Unused Pins (1/4)
On-chip pull-down/pull-up
Classification Pin 10 Examples of handling of unused pins resistor
Clock CK (0] e The pin is left open-circuit. None
XTAL (0] e The pin is left open-circuit. None
EXTAL | (This pin will always be used.) None
System control RES | (This pin will always be used.) This pin is equipped with an
internal pull-down resistor.
MDO, FLMODE (These pins will always be used. When This pin is equipped with an
used in user boot mode, it is individually  internal pull-down resistor.
connected to VSS via a resistor.)
MD1 e This pin is individually connected to  This pin is equipped with an
VSS via a resistor. internal pull-down resistor.
Interrupt NMI e This pin is individually connected to  This pin is equipped with an
VSS via a resistor. internal pull-down resistor.
ECM ERROROUT_M (0] e The pin is left open-circuit. None

General input/

PO_m,P1_m,P2_m,P3_m, 10 [Input mode]

The pins are equipped with

output port P4 m,P5 m, P6_m, P7_m, o These pins are left open-circuit and internal pull-up or pull-down
P8_m, P10_m, P11_m, the settings are to disable input resistors which can be enabled
P13_m (values after reset are PMCn_m =0, PY register settings.
PMn_m =1, PIBCn_m = 0)
¢ These pins are left open-circuit and
the settings are to enable on-chip
pull-up/pull-down resistors (use
PUn_m,PDn_m)
e These pins are individually
connected to power supply or ground
of each pin via a resistor.
[Output mode]
e These pins are left open-circuit.
ADC, DSADC ANOOO/DSANOP, ¢ These pins are left open-circuit. None
ANOO1/DSANON,
ANO02/DSAN1P,
ANOO3/DSAN1N,
AN10x, AN11x, AN12x,
AN13x, AN14x
(Analog input-only)
ANO10/DSAN2P, e These pins are left open-circuit and None

ANO11/DSAN2N,
ANO12/DSAN3P,
ANO13/DSAN3N,
ANO20/DSAN4P,
ANO021/DSAN4N,
ANO022/DSANS5P,
ANO023/DSANSN,
ANO30/DSANGP,
ANO031/DSANGEN,
ANO032/DSANTP,
ANO33/DSANTN,
ANO04x, ANO5x, AN15x,
AN16x, AN17x
(Alternative analog input and
digital input)

the settings are to disable input
(values after reset are PMCn_m =0,
and PIBCn_m = 0)
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Table 2.76 Examples of the Handling of Unused Pins (2/4)
On-chip pull-down/pull-up
Classification Pin 10 Examples of handling of unused pins resistor
RHSB RHSBxSOP, RHSBxSON, O e These pins are left open-circuit and None
LVDS buffer RHSBxFCLP, RHSBxFCLN the settings are to disable output
(value after resetis PM17_m = 1).
AUD RAM AUDRST e The pin is left open-circuit. This pin is equipped with an
monitor o This pin is individually connected to internal pull-down resistor.
VSS via a resistor.
AUDCK, AUDSYNC e These pins are left open-circuit. This pin is equipped with an
o These pins are individually internal pull-down resistor.
connected to VCC via a resistor.
AUDATAN 10 e The pin is left open-circuit. This pin is equipped with an
internal pull-down resistor.
Debug EVTO O e The pin is left open-circuit. None
EVTI | e The pin is left open-circuit. This pin is equipped with an
e This pin is individually connected to Internal pull-down resistor.
VCC via a resistor.
TDI/LPDV/ TDI e The pin is left open-circuit. This pin is equipped with an
FLSCI3RX o This pin is individually connected to internal pull-down resistor.
VCC via a resistor.
LPDI e The pin is left open-circuit. This pin is equipped with an
e This pin is individually connected to  internal pull-down resistor.
VCC via a resistor.
FLSCI3RX e Do not select the FLSCI3RX pin The internal pull-up resistor is
function if the pin is not use in use. enabled in booting up by the
boot firmware.
TDO/LPDO/ TDO O e The pin is left open-circuit. None
FLSCISTX LPDO (6] e The pin is left open-circuit. None
FLSCI3TX O ¢ Do not select the FLSCI3TX pin None
function if the pin is not use in use.
TCK/ TCK e The pin is left open-circuit. This pin is equipped with an
LPDCLKV/ o This pin is individually connected to internal pull-down resistor.
FLSCI3SCK VCC via a resistor.
LPDCLKI e The pin is left open-circuit. This pin is equipped with an
e This pin is individually connected to  internal pull-down resistor.
VCC via a resistor.
FLSCI3SCK e Do not select the FLSCI3SCK pin None
function if the pin is not use in use.
TMS/EVTO TMS e The pin is left open-circuit. This pin is equipped with an
e This pin is individually connected to  internal pull-down resistor.
VCC via a resistor.
EVTO O e The pin is left open-circuit. None
TRST/LPDRST | e This pin is individually connected to  This pin is equipped with an
VSS via a resistor. internal pull-down resistor.
DRDY/ DRDY O e The pin is left open-circuit. None
LPDCLKO LPDCLKO O e The pin is left open-circuit. None
NC NC — e The pin is left open-circuit. None
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Table 2.76 Examples of the Handling of Unused Pins (3/4)
On-chip pull-down/pull-up

Classification Pin 10 Examples of handling of unused pins resistor
Power supply EVCC (This pin will always be used.) —

SYSVCC (This pin will always be used.) —

VCC (This pin will always be used.) —

PLLVCC (This pin will always be used.) —

PLLVSS (This pin will always be used.) —

VDD (This pin will always be used.) —

RAMVCL (This pin will always be used.) —

VSS (This pin will always be used.) —

LVDVCC e This pin is connected to VCC. —

LVDVSS e This pin is connected to VSS. —

TTLVCC e This pin is connected to VCC. —

EPTVOUT e The pin is left open-circuit. —

ADSVCC, e Connections when the DSADC is not —

ADSVSS, in use but the ADC module is are

ADSVREFH, listed below.

ADSVREFL, ADSVCC: This pin is connected to

ADSVCL AOVCC.

ADSVSS: This pin is connected to
AOVSS.

ADSVREFH: This pin is connected to
AOVCC.

ADSVREFL: This pin is connected to
AOVSS.

ADSVCL: The pin is left open-circuit.

Connections when neither the
DSADC nor the ADC module is in
use are listed below.

ADSVCC: This pin is connected to
EVCC.

ADSVSS: This pin is connected to
VSS.

ADSVREFH: This pin is connected to
EVCC.

ADSVREFL: This pin is connected to
VSS.

ADSVCL: The pin is left open-circuit.
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Table 2.76

Examples of the Handling of Unused Pins (4/4)

Classification Pin

Examples of handling of unused pins

On-chip pull-down/pull-up

resistor

Power supply AOVCC,
AQVSS,
AOVREFH,
A1VCC,
A1VSS,
A1VREFH

e Connections when the ADC module

is not in use but the DSADC is are
listed below.

AQVCC: This pin is connected to
ADSVCC.

AOVSS: This pin is connected to
ADSVSS.

AOVREFH: This pin is connected to
ADSVCC.

A1VCC: This pin is connected to
ADSVCC.

A1VSS: This pin is connected to
ADSVSS.

A1VREFH: This pin is connected to
ADSVCC.

Connections when neither the
DSADC nor the ADC module is in
use are listed below.

AOVCC: This pin is connected to
EVCC.

AOQOVSS: This pin is connected to
VSS.

AOVREFH: This pin is connected to
EVCC.

A1VCC: This pin is connected to
EVCC.

A1VSS: This pin is connected to
VSS.

A1VREFH: This pin is connected to
EVCC.

Note 1. For the correspondences between the various pins and the power supply or ground, see Section 40,

Electrical Characteristics.

Note 2.  Use a resistor with a value of at least 1 kQ for externally pulling pins up or down.
Note 3.  Take care regarding the resistive division effect when using an external resistor to pull up or pull down a pin
that is equipped with an internal pull-up or pull-down resistor.
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Section3 CPU System

3.1 Overview

3.1.1 Block Configuration

Figure 3.1 shows the block configuration diagram.

Code Flash

Emulation RAM
A 4

Flash Interface
A A A
Checker Core

|
- "L R et b
T =

Global

DMA CPU1 (PE1) = | Rawm PCU (PE3) Debug

L A T 7y ¢
v

System Interconnect

Icache |4+

Slave Guard
A
A A
H-Bus ‘ ’ P-Bus ‘
] I I | I
Peripheral Peripheral Peripheral Peripheral
Data Flash Group 1 Group 2 Group 3 Group 5
Peripheral
Group 0
Figure 3.1 Block Configuration Diagram
CPU1 (PE1)
The RH850 G3MH core is included as a main CPU. CPU1 also includes the checker core for safety
assurance.
PCU (PE3)

The RH850 G3K core is included as a PCU to control peripheral IPs (peripheral control unit).

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

The global RAM is a mass on-chip RAM that all PEs share. Some areas of this RAM function as the
retention RAM.

Code Flash

A mass code flash is included for program storage. CPU1 and PCU share the code flash and they are
connected with each other via the code flash interface.

Emulation RAM

It is a RAM to emulate the code flash. The programs can be replaced by controlling from an external
tool without rewriting the code flash.

D