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Notice

Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of
semiconductor products and application examples. You are fully responsible for the incorporation or any other use of the circuits,
software, and information in the design of your product or system. Renesas Electronics disclaims any and all liability for any losses and
damages incurred by you or third parties arising from the use of these circuits, software, or information.

Renesas Electronics hereby expressly disclaims any warranties against and liability for infringement or any other claims involving patents,

copyrights, or other intellectual property rights of third parties, by or arising from the use of Renesas Electronics products or technical

information described in this document, including but not limited to, the product data, drawings, charts, programs, algorithms, and

application examples.

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

Electronics or others.

You shall not alter, modify, copy, or reverse engineer any Renesas Electronics product, whether in whole or in part. Renesas Electronics

disclaims any and all liability for any losses or damages incurred by you or third parties arising from such alteration, modification,

copying or reverse engineering.

Renesas Electronics products are classified according to the following two quality grades: “Standard” and “High Quality”. The intended

applications for each Renesas Electronics product depends on the product’s quality grade, as indicated below.

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

“High Quality”: Transportation equipment (automobiles, trains, ships, etc.); traffic control (traffic lights); large-scale communication
equipment; key financial terminal systems; safety control equipment; etc.

Unless expressly designated as a high reliability product or a product for harsh environments in a Renesas Electronics data sheet or other

Renesas Electronics document, Renesas Electronics products are not intended or authorized for use in products or systems that may pose a

direct threat to human life or bodily injury (artificial life support devices or systems; surgical implantations; etc.), or may cause serious

property damage (space system; undersea repeaters; nuclear power control systems; aircraft control systems; key plant systems; military

equipment; etc.). Renesas Electronics disclaims any and all liability for any damages or losses incurred by you or any third parties arising

from the use of any Renesas Electronics product that is inconsistent with any Renesas Electronics data sheet, user’s manual or other

Renesas Electronics document.

When using Renesas Electronics products, refer to the latest product information (data sheets, user’s manuals, application notes, “General
Notes for Handling and Using Semiconductor Devices” in the reliability handbook, etc.), and ensure that usage conditions are within the
ranges specified by Renesas Electronics with respect to maximum ratings, operating power supply voltage range, heat dissipation
characteristics, installation, etc. Renesas Electronics disclaims any and all liability for any malfunctions, failure or accident arising out of
the use of Renesas Electronics products outside of such specified ranges.

Although Renesas Electronics endeavors to improve the quality and reliability of Renesas Electronics products, semiconductor products
have specific characteristics, such as the occurrence of failure at a certain rate and malfunctions under certain use conditions. Unless
designated as a high reliability product or a product for harsh environments in a Renesas Electronics data sheet or other Renesas
Electronics document, Renesas Electronics products are not subject to radiation resistance design. You are responsible for implementing
safety measures to guard against the possibility of bodily injury, injury or damage caused by fire, and/or danger to the public in the event
of a failure or malfunction of Renesas Electronics products, such as safety design for hardware and software, including but not limited to
redundancy, fire control and malfunction prevention, appropriate treatment for aging degradation or any other appropriate measures.
Because the evaluation of microcomputer software alone is very difficult and impractical, you are responsible for evaluating the safety of
the final products or systems manufactured by you.

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

Renesas Electronics products and technologies shall not be used for or incorporated into any products or systems whose manufacture, use,
or sale is prohibited under any applicable domestic or foreign laws or regulations. You shall comply with any applicable export control
laws and regulations promulgated and administered by the governments of any countries asserting jurisdiction over the parties or
transactions.

It is the responsibility of the buyer or distributor of Renesas Electronics products, or any other party who distributes, disposes of, or
otherwise sells or transfers the product to a third party, to notify such third party in advance of the contents and conditions set forth in this
document.

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 directly or indirectly

controlled subsidiaries.

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

(Rev.4.0-1 November 2017)




(1) Voltage
application
waveform at input

pin:

(2) Handling of
unused input pins:
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(4) Status before
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(5) Power ON/OFF
sequence:
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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.



Readers

Purpose

Organization

How to read this
manual

How to Use This Manual

This manual is intended for users who wish to understand the functions of the
RH850/C1M-A and design application systems using the following RH850/
C1M-A microcontrollers:

This manual is intended to give users an understanding of the hardware
functions of the RH850/C1M-A shown in the Organization below.

This manual is divided into two parts: Hardware (this manual) and Architecture
(RH850G3MH User’s Manual: Software (RO1US0143E)).

| Hardware | Software |

Pin functions Overview

CPU function Processor Model

On-chip peripheral functions Register Reference

Flash memory programming Exceptions and Interrupts

Memory Management
Instruction Reference
Reset

Appendix

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

To understand the overall functions of the RH850/C1M-A.
— Read this manual according to the Contents.
To understand the details of an instruction function

— See RH850G3MH Family User’s Manual: Software (R01US0143E) available
separately.



Conventions Data significance: Higher digits on the left and lower digits on the right
Active low representation: xxx (overscore over pin or signal name)
Memory map address: Higher addresses on the top and lower addresses on the bottom
Note: Footnote for item marked with Note in the text
Caution: Information requiring particular attention
Remark: Supplementary information
Numeric representation:  Binary ... XXXX or XXxXxXg
Decimal ... xxxx
Hexadecimal ... XXXXy
Prefix indicating power of 2 (address space, memory capacity):
K (kilo): 210 = 1,024
M (mega): 220 = 1,0242
G (giga): 230 = 1,0243



Description of Registers

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

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

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

(4) ® © O (8)

Table 14.19 CSIGnCFGO Register Contents (1/2)

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

the value after res:

(1) Access

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

(2) Address

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



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

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

(4) Bit position

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

(5) Bit name

Bit name or field name is indicated.

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

Indicate reserved bits by using a dash (—).

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

This is the bit values after a reset.

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

— : The value after a reset is undefined.

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

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

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

(8) Function

This is function of the bit.

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

The RH850/C1M-A is a series of single-chip microcomputers in the RH850 Family from Renesas Electronics. This
section covers the features of the RH850/C1M-A.

1.1 Features of RH850/C1M-A Products

The CPU of these products is the G3MH of the RH850 Family running at 320 or 240 MHz for high-speed processing.

These products incorporate ROM, RAM, DMA, various timers including timers for motor control, various serial
interfaces including a CAN interface, and a 12-bit A/D converter (ADCC). They also incorporate the set of peripheral
functions, which are an R/D converter (RDC3A) that converts the signal output by a resolver into digital values
representing angles, and a motor control unit (EMU3) that is capable of operating in parallel with the CPU, is optimized
for HEV and EV motor control.

Two products, the one for controlling two motors and the other for controlling one motor, are available. The products
are provided in 252-pin BGA (for two-motor control) and 176-pin QFP (for one-motor control) packages.

Applications

Automotive (motor control for HEVs and EVs)
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1.1.1 Functions of the RH850/C1M-A

Table 1.1 Overview of Products (1/2)
Item C1M-A2 C1M-A1
CPU CPU system G3MH (LSDC*") + G3MH G3MH (LSDC*")
CPU frequency 320 MHz 240 MHz
PE internal peripheral device Provided Provided
protection function (IPG)
System error notification control Provided Provided
function (SEG)
Memory protection unit (MPU) Provided Provided
Floating-point unit (FPU) Provided Provided
Mutual Exclusion Control Registers Provided Not provided
(MEV)
On-chip memory Code Flash 2MB x 2 2 MB
Instruction cache (Icache) 8 KB x 2 8 KB
Local RAM 64 KB x 2 64 KB
Data Flash 64 KB 64 KB
Global RAM 128 KB 64 KB
External Interrupts Maskable interrupt (IRQ) 8 8
DMA, DTS 16 channels, 128 channels 16 channels, 128 channels
Clock Main oscillator (main OSC) 20 MHz 20 MHz
PLL Provided Provided
Security Intelligence cryptographic unit E Provided Provided
(ICUSE)
Secure watchdog timer A (SWDTA) 2 1
1/0 ports 99 81
Timers Timer array unit D (TAUD) 4 units 2 units
Timer array unit J (TAUJ) 2 units 1 unit
Motor control timer (TSG3) 3 units 2 units
Timer option (TAPA) 6 units 4 units
Timer pattern buffer (TPBA) 2 units 1 unit
OS timer (OSTM) 4 units 3 units
Encoder timer (ENCA) 2 units 2 units
Watchdog timer (WDTA) 2 units 1 unit
Serial interface Clocked Serial Interface H (CSIH) 3 channels 3 channels
CAN interface (RS-CANFD) 4 channels 4 channels
LIN interface (RLIN3) 3 channels 3 channels
Serial Communication Interface 3 channels 3 channels
(SCI3)
RSENT (Single Edge Nibble 4 channels 4 channels
Transmission)
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Table 1.1 Overview of Products (2/2)
Item C1M-A2 C1M-A1

A/D converter 12-bit A/D core 3 units 3 units
ADCCO : Number of input pins 16 11
ADCCO : Number of T&H 6 6
ADCC1 : Number of input pins 16 14
ADCC1 : Number of T&H 6 6
ADCC2 : Number of input pins 16 5
ADCC2 : Number of T&H 4 4

Motor control R/D converter (RDC3A) 2 units 1 unit

Enhanced motor control unit
(EMU3): Number of units

1 unit (2 channels)

1 unit (2 channels)

Enhanced motor control unit 320 MHz 240 MHz
(EMU3): SubCPU frequency
Other functions Error control module (ECM) Provided Provided
Clock Monitor (CLMA) Provided Provided
Data CRC (DCRA) 2 units 2 units
Error correction coding (ECC) Provided Provided
On-chip debug (OCD) Provided Provided
Boundary scan Provided Provided
Peripheral interconnection 1 (PIC1B) 2 units 1 unit
Peripheral interconnection 2 (PIC2D) 1 unit 1 unit
Power supply voltage Internal power supply 1.25V+01V 125V 01V
1/O power supply 50vV+05V 50vV+05V
R/D converter power supply 50vV+05V 50V+05V
A/D converter power supply 50V+05V 50V+05V
Temperature Junction temperature (Tj) —40°C to 150°C —40°C to 150°C
Package 252-pin BGA 176-pin QFP
Note 1. LSDC (Lock Step Dual Core)
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Table 1.2 List of Products

Group Name Part Number Package

RH850/C1M-A2 R7F701275EABG 252-pin plastic BGA (0.8-mm ball pitch)
(17 x 17 mm)

RH850/C1M-A1 R7F701278EAFP 176-pin plastic QFP (0.5-mm pin pitch)
(24 x 24 mm)

1.1.2 For Development and Debugging

Table 1.3 List of Development Tools

Function

Outline

On-chip debug (OCD)

On-chip debug interfaces
» IEEE 1149.1 standard JTAG interface for NEXUS class 3 compliant debugging
* Low pin debug (LPD) interface: 4 pins

On-chip debug emulator

E1 emulator

RAM monitor

Advanced user debugger || RAM monitor function

NEXUS RAM monitor function

Compiler/Debugger

CubeSuite+

MULTI environment from GreenHills

Application support hardware

RH850 evaluation platform

Flash programming

PG-FP5 flash programmer

RFP (Renesas flash programmer) + E1 emulator

Self-programming library

Software tool (optional) AUTOSAR MCAL
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1.1.3

CPU1, CPU2, and the SubCPU include their own CPU peripherals. They can access only their own CPU peripherals.
The same address is assigned to all the CPU peripherals of CPU1, CPU2, and the SubCPU, but CPU1 always accesses
the CPU peripheral of CPU1, CPU2 always accesses the CPU peripheral of CPU2, and the SubCPU always accesses the
CPU peripheral of the SubCPU.

Internal Block Diagram

For the peripheral modules in each peripheral group, see Section 3.1.2, Configuration of Peripheral Groups.

2MB

2mMB
Code Code
Flash Flash

Flash Interface

checker

CPU Peripheral
INTC1

CPU Peripheral
INTC1

CPU Peripheral
IPG

PEG PEG

FPU

CPU1 (PE1) CPU2 (PE2) SubCPU (PE3)

System Interconnect

Slave Guard

iPeripheral L Peripheral LPeripheral l Peripheral i Peripheral
Group 2 Group 1/4 Group 0 Group 3/6 Group 5
Csitxs 64KB Flash E, Clock
DataFlash Controller 322:‘2‘ Controller
- =
S contlr
Figure 1.1 Internal Block Diagram of RH850/C1M-A2
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CPU1 and the SubCPU include their own CPU peripherals. They can access only their own CPU peripherals.

For the peripheral modules in each peripheral group, see Section 3.1.2, Configuration of Peripheral Groups.

Flash Interface

checker

CPU Peripheral
IPG

SEG

CPU1 (PE1)

Peripheral
Group 1/4

Peripheral
Group 2

| } }

Slave Guard

Peripheral
Group 0

System Interconnect

l

Peripheral
Group 3/6

EMU3

64KB
Local
RAM

CPU Peripheral

INTC1

8KB

BE
© Icache

FPU
SubCPU (PE3)

Peripheral
Group 5

|

DataFlash Controller erlin Controller
G -
Figure 1.2 Internal Block Diagram of RH850/C1M-A1
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1.2  Pin Connection Diagram (Top View)

1.2.1 RH850/C1M-A2 (252-Pin BGA)

1 2 3 7 5 6 7 8 9 10 T 2 3 4 15 16 17 18 19 20
AOVSS | A0vss [ADCCOIO|ADCCOI1|ADCCOI|ADCCOI2| RDC3AT |RDC3A1 | RDC3A0 [RDC3AOADCC1I3[ADCCI0|ADCC111|ADCCHI2|ADCC112| poves | asvee [ADCC20] A2vss | Azvss |,
~Ne) | Nney | 1 0 3 2 s2 | RsO | Rso | s2 1 3 0 1 3 0o | (Ne) | (NO).
AOVSS | AOVREF |ADCCOI0[ADCCOI0|ADCCOI1 [ADCCOI2 RDC3A1 [RDC3A1 | RDC3A0 |RDC3A0|ADCC 113 |ADCC1I0|ADCC11|ADCC 12| ADCCI3| ATVREF | A2VREF [ADCC212{ADCC210| A2vSS
~Nc) | H 0 3 2 1 st | com | com | s 0 1 1 2 3 H H 2 1| (NC)

¢ |roccaisjanccais| apceoiz|apccaio|apccoit|apccoia ROC3AT | ucs | ruce [RPC3A0|ADCC1IOADCCIO|ADCCH|ADCCHS| ) vss | arvee [ADCC212|ADCC2I2|ADCC2I0/ADCC210]
2 3 3 2 1 0 s3 s3 0 2 3 2 0 1 2 3
5 |Aoccoisfanceoisf oo RDC3A1| uss | rvee [RPS30| yop | ves [ADCCH[aDCCI lncc2i3|anccaizlancczia]
0 1 s4 s4 2 0 1 3 0
el 72 | P70 | novee pocczianceziiacezi| ¢
el prs | prs | 11 ADCC211ADCC211|ADCC21|
G| pra | P77 | P76 | vOD vss | pa7 | P36 | P35 |G
H| pso | P52 | P51 | vss vop | P33 | P32 | P34 |H
J| P53 | psa | Pse | Pss vop | vss | vss | vop vss | P27 | P31 | P3ao |4
k| ps7 | P58 | P59 | vee vop | vss | vss | vop vee | P26 | Pas | P2a |k
L| Pao | Past | Pa2 | vss voo | vss | vss | vop P21 | P22 | P23 | P2o |L
M| Pa3 | Pas | Paa | vss vop | vss | vss | vop P1_15 | P112 | P1_13 | P1_14 |Mm
N| Pas | Pa7 | Pas | voD vss | P1o | P10 | P1_11 [N
P| P49 | P4_10 | P4 13 | P4_12 VDD P16 [ P17 | P18 |P
R| Pa_11 | Pa1a | voD P13 | P14 | Pis |R
7| Pa1s | Pe_t0 | vss P11 | Pio | P12 |T
u| Pe_11 [AUDRST| ADUCK vob | vss | vss | vec | vss | voo | mp1 | vss P68 | P05 | P69 |U
v| pe_12 AUDESYN AUD3ATA AUE;ATA P62 | P63 | P66 | P08 | Po12 | Po_15 | vss | vop DCU?TRS vss |sysvee| vee | vss | po2 | Po3 | Po4 |v
w| VSS [ pe_13 [AUDATA|AUDATAI g o | pg 4 [FRRORO| by g | pg 11 | po_14 |DcuTpo|pcutoi[pcutms| p7_s |sysvec| RESET |Fmope| oo | pe7 | VSS |w
(N.C) 2 0 UT_M (N.C)
vss | vss vss | vss
[ oy | oy | Pe-t4 | Pets | Pet | Pes | Pos | Po7 | Poto | Po_13 [DCURDY|pCUTCK| vss | X2 xt | vee | oo | pot | WSS N[y
T 2 3 7 5 5 7 3 5 10 T 2 3 T4 15 6 17 T8 19 20

Figure 1.3 Pin Connections of RH850/C1M-A2

CAUTION

Though the pins indicated with the names of power supply pins (and as N.C.) do not affect operation of the
microcontroller even if they are open-circuit, we recommend connecting the pins to the power supply of the same name
as those that do not include N.C. to ensure that the power supply is stable.

In addition, be sure to mount solder balls on the substrate. The pins indicated with the names of power supply pins (and
as N.C.) are internally connected with the power supply of the same name as those that do not include N.C.
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Table 1.4 Pin Assignments of RH850/C1M-A2 (1/6)
Pin Number Pin Name
1A AOVSS(N.C.)
1B AOVSS(N.C.)
1C ADCCO0I32
1D ADCCO0I30
1E P7_2/TAUDOI7/TAUDOO7/TAUJOI2/TAUJOO2/SCIORXD/CSIH2SO
1F P7_5/CSIH2CSS0
1G P7_4/TAUDOI8/TAUDOOS8/TAUJOI3/TAUJOO3/SCIOTXD/CSIH2SI
1H P5_0/RLIN32RX/SCIORXD/CSIH2CSS3
1J P5_3/RLIN31TX/SCI1SCK
1K P5_7/SCI2SCK
1L P4_0/CSIH1SI
™ P4_3/CANORX/CSIH1CSS0
1N P4_6/CAN1TX/CSIHOCSS3/CSIH1CSS3
1P P4_9/CSIHOSC
1R P4_11/CAN2TX/CSIHOCSS1
1T P4_15/CAN3TX/ ERROROUT _C
1U P6_11/TAUD3I11/TAUD3011
1V P6_12/TAUD3I12/TAUD3012
1w VSS(N.C.)
1Y VSS(N.C.)
2A AOVSS(N.C.)
2B AOVREFH
2C ADCCOI33
2D ADCCOI31
2E P7_0/TAUDOI5/TAUDOOS/TAUJOIO/TAUJOOO/ADCC1TRG/CSIH2SC
2F P7_3/ENCA1TIN1/CSIH2CSS2
2G P7 7
2H P5_2/RLIN31RX/SCIOSCK/CSIH2RYI/CSIH2RYO
2J P5_4/RLIN30RX/SCI1RXD
2K P5_8/SCI2RXD
2L P4_1/CSIH1SO
2M P4_5/CAN1RX/CSIHOCSS2/CSIH1CSS2
2N P4_7/CSIHOSI/CSIH1SSI
2P P4_10/TPBAOO/CAN2RX/CSIHOCSS0
2R P4_14/CAN3RX
2T P6_10/TAUD3I10/TAUD3010
2U "AUDRST
2v "AUDSYNC
2W P6_13/TAUD3I13/TAUD3013
2y VSS(N.C.)
3A ADCCOI01
3B ADCCO0I00
3C ADCCO0I23
3D AOVSS
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Table 1.4 Pin Assignments of RH850/C1M-A2 (2/6)

Pin Number Pin Name

3E AOVCC
3F P7_1/ENCA1TINO/ADCCOTRG/CSIH2CSS1
3G P7_6
3H P5_1/RLIN32TX/SCIOTXD/CSIH2SSI
3J P5_6/TPBA10/TAPAOESO
3K P5_9/SCI2TXD
3L P4_2/CSIH1SC
3M P4_4/CANOTX/CSIH1CSS1
3N P4_8/CSIHOSO/CSIH1RYI/CSIH1IRYO
3P P4_13/RLIN30TX/CSIHORYI/CSIHORYO
3R VDD
3T VSS
3U AUDCK
3V AUDATA3
3w AUDATA2
3y P6_14/TAUD3I14/TAUD3014
4A ADCCOI10
4B ADCCO0I03
4C ADCCO0I02
4G VDD
4H VSS
4) P5_5/RLIN30TX/SCI1TXD/ ERROROUT_C
4K vce
aL VSS
am VSS
4N VDD
4p P4_12/RLIN30RX/CSIHOSSI
4V AUDATAT1
aw AUDATAO
4y P6_15/TAUD3I15/TAUD3015
5A ADCCOI13/RDC3A1COSMNT
5B ADCCOI12/RDC3A1SINMNT
5C ADCCOI11
5V P6_2/TAUD3I2/TAUD302/ENCA1TINO/RDC3A0_OUT_W/ADCCOTRG
5W P6_0/TAUD3I0/TAUD300/TAUJ112/TAUJ102/ ERROROUT_C
5Y P6_1/TAUD3I1/TAUD301/TAUJ1I3/TAUJ103
6A ADCCOI22
6B ADCCOI21
6C ADCCO0I20
6V P6_3/TAUD3I3/TAUD303/RDC3A1_OUT W
W P6_4/TAUD314/TAUD304/ENCA1TIN1/RDC3A0_OUT V
6Y P6_5/TAUD3I5/TAUD305/RDC3A1_OUT_V
7A RDC3A1S2
7B RDC3A1S1
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Section 1 Overview

Table 1.4 Pin Assignments of RH850/C1M-A2 (3/6)
Pin Number Pin Name
7C RDC3A1S3
7D RDC3A1S4
7U VDD
v P6_6/TAUD3I6/TAUD306/RDC3A0_OUT_U/TAPAOESO
W "ERROROUT_M
Y PO_6/TAUDOI6/TAUDOO6/TAUJOI1/TAUJOO1/ENCAOEO/RDC3A0_OUT_U/INTP3
8A RDC3A1RSO
8B RDC3A1COM
8C RVSS
8D RVSS
8uU VSS
8V PO_8/TAUDOI8/TAUDOO8/TAUJOI3/TAUJOO3/ENCAOEC/RDC3A0_OUT_W/INTPS
8w PO_9/TAUDOI9/TAUDOO9/TAUD3I3/TAUD30O3/TAPASESO/INTP6
8Y PO_7/TAUDOI7/TAUDOO7/TAUJOI2/TAUJOO2/ENCAOE1/RDC3A0_OUT_V/INTP4
9A RDC3A0RSO
9B RDC3A0COM
9C RvVCC
9D RvVCC
9J VDD
9K VDD
oL VDD
9M VDD
9u VSS
9V PO_12/TAUDOI12/TAUDOO12/TAPAOVP/TAUD3I9/TAUD309/RSENTORX/RSENTOSPCO
9w PO_11/TAUDOI11/TAUDOO11/TAPAOUN/TAUD3I7/TAUD307/TSGTRG
QY PO_10/TAUDOI10/TAUDOO10/TAPAOUP/TAUD3I5/TAUD3O05/INTP7
10A RDC3A0S2
10B RDC3A0S1
10C RDC3A0S3
10D RDC3A0S4
10J VSS
10K VSS
10L VSS
10M VSS
10U VCC
10V PO_15/TAUDOI15/TAUDOO15/TAPAOWN/TAUD3I15/TAUD3015/RSENT1SPCO
10W PO_14/TAUDOI14/TAUDOO14/TAPAOWP/TAUD3113/TAUD3013/RSENT1RX/RSENT1SPCO
10Y PO_13/TAUDOI13/TAUDOO13/TAPAOVN/TAUD3I11/TAUD3011/RSENTOSPCO
11A ADCC1131
11B ADCC1130
11C ADCC1I00/RDC3A0SINMNT
11D VDD
11J VSS
11K VSS
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RH850/C1M-A Section 1 Overview

Table 1.4 Pin Assignments of RH850/C1M-A2 (4/6)

Pin Number Pin Name

1L VSS

11M VSS

11U VSS

1V VSS

1MW DCUTDO

1Y "DCURDY

12A ADCC1103

12B ADCC1101/RDC3A0COSMNT

12C ADCC1102

12D VSS

12J VDD

12K VDD

12L VDD

12M VDD

12U VDD

12V VDD

12W DCUTDI

12Y DCUTCK

13A ADCC1I10

13B ADCC1111

13C ADCC1I13

13D ADCC1I12

13U MD1

13V "DCUTRST

13W DCUTMS

13Y VSsS

14A ADCC1121

14B ADCC1122

14C ADCC1132

14D ADCC1120

14U VSS

14V VSS

14W P78

14Y X2

15A ADCC1I23

15B ADCC1133

15C A1VSS

15V sSysvce

15W SYsvCe

15Y X1

16A A2VSS

16B A1VREFH

16C A1VCC

16V vce
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Table 1.4 Pin Assignments of RH850/C1M-A2 (5/6)

Pin Number Pin Name

16W "RESET

16Y VCC

17A A2VCC

17B A2VREFH

17C ADCC2I20

17G VSS

17H VDD

17J VSS

17K VCC

17L P2_1/TAUD2I1/TAUD201/TSG3107/INTP1

17M P1_15/TAUD1I115/TAUD1015/TAPATWN/TSG3206

17N VSS

17P VDD

17V VSS

17W FLMODE

17Y MDO

18A ADCC2I100

18B ADCC2I22

18C ADCC2I21

18D ADCC2I31

18E ADCC2I33

18F ADCC2I11

18G P3_7/TAUD2115/TAUD2015/TAPA2WN/ADCC2TRG/RSENT3SPCO

18H P3_3/TAUD2111/TAUD2011/TAPA2UN/ENCA1EO/RDC3A1_OUT_U

184 P2_7/TAUD2I7/TAUD207/TSG3106/INTP7

18K P2_6/TAUD2I6/TAUD206/TSG3104/INTP6

18L P2_2/TAUD2I2/TAUD202/TSG3101/INTP2

18M P1_12/TAUD11M12/TAUD1012/TAPA1VP/TAUD1013/TSG3205

18N P1_9/TAUD1I9/TAUD109/TSG3207/TAPA4ESO

18P P1_6/TAUD116/TAUD106/TAUD107/TSG3004

18R P1_3/TAUD1I3/TAUD103/TSG3003

18T P1_1/TAUD111/TAUD101/ENCAOQTIN1/TSG3007

18U P6_8/TAUD3I8/TAUD308/TAUJ110/TAUJ100

18V PO_2/TAUDOI2/TAUDOO2/TAUJOI2/TAUJOO2/TAPA3ESO

18W PO_O/TAUDOIO/TAUDOOO/TAUJOIO/TAUJOOO

18Y PO_1/TAUDOI1/TAUDOO1/TAUJOI1/TAUJOO1/TAPASESO

19A A2VSS(N.C.)

19B ADCC2I101

19C ADCC2I102

19D ADCC2123

19E ADCC2I32

19F ADCC2I12

19G P3_6/TAUD2114/TAUD2014/TAPA2WP/RSENT3RX/RSENT3SPCO

19H P3_2/TAUD2110/TAUD2010/TAPA2UP/ADCC1TRG
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Table 1.4 Pin Assignments of RH850/C1M-A2 (6/6)
Pin Number Pin Name
194 P3_1/TAUD2I9/TAUD209/ADCCOTRG/RSENT2SPCO/TAPA2ESO
19K P2_5/TAUD2I5/TAUD205/TSG3102/INTP5
19L P2_3/TAUD2I3/TAUD203/TSG3103/INTP3
19M P1_13/TAUD11M13/TAUD1013/TAPA1VN/TSG3202
19N P1_10/TAUD1I10/TAUD1010/TAPA1UP/TAUD1011/TSG3201
19P P1_7/TAUD117/TAUD107/TSG3006
19R P1_4/TAUD114/TAUD104/TAUD105/TSG3005
19T P1_0/TAUD110/TAUD10O0/ENCAOTINO/TAUD101/TSG3000
19U PO_5/TAUDOI5/TAUDOOS/TAUJOIO/TAUJOOO/TAPA4ESO/INTP2
19v PO_3/TAUDOI3/TAUDOO3/TAUJOI3/TAUJOO3/CAN2RX/INTPO
19W P6_7/TAUD3I7/TAUD307/RDC3A1_OUT_U/TAPA1ESO
19Y VSS(N.C.)
20A A2VSS(N.C.)
20B A2VSS(N.C.)
20C ADCC2I03
20D ADCC2130
20E ADCC2I10
20F ADCC2I13
20G P3_5/TAUD2113/TAUD2013/TAPA2VN/ENCA1EC/RDC3A1_OUT_W/TAPAOESO
20H P3_4/TAUD2112/TAUD2012/TAPA2VP/ENCA1E1/RDC3A1_OUT_V/ADCCOTRG/TAPA3ESO
20J P3_0/TAUD2I8/TAUD208/RSENT2RX/RSENT2SPCO/TAPA1ESO
20K P2_4/TAUD214/TAUD204/TSG3105/INTP4
20L P2_0/TAUD2I0/TAUD200/TSG3100/INTPO
20M P1_14/TAUD1114/TAUD1014/TAPATWP/TAUD1015/TSG3204
20N P1_11/TAUD1I11/TAUD1011/TAPA1UN/TSG3203
20P P1_8/TAUD1I8/TAUD108/TAUD109/TSG3200/TAPA2ESO
20R P1_5/TAUD1I5/TAUD105/TSG3002
20T P1_2/TAUD112/TAUD102/TAUD103/TSG3001
20U P6_9/TAUD3I9/TAUD30O9/TAUJ1I1/TAUJ101
20V PO_4/TAUDOI4/TAUDOO4/TAUD3I1/TAUD30O1/CAN2TX/INTP1
20W VSS(N.C.)
20Y VSS(N.C.)
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1.2.2

RH850/C1M-A1 (176-Pin QFP)
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ADCC2I01 —»] 2 131« P0_0
ADCC2I100 —»{ 3 130 ——VSs
A2VREFH —4 129F——VCC
A2vCC—15 128 ——SYSvCC
A2VSS —6 127 [4¢—MDO
A1VCC—7 126 F——VSS
A1VREFH——8 125 [4¢—FLMODE
A1VSS—9 124 [«—RESET
ADCC1132—»{ 10 123 [¢—P7_8
ADCC1123 —»{ 11 122 [¢—MD1
ADCC1122 —¥{ 12 121 |——SYSVCC
ADCC1121 —»{ 13 120——VSsS
ADCC1120 —P{ 14 119——VCC
ADCC1113—»] 15 118 [€¢—X1
ADCC1112—»{ 16 117——VSS
ADCC1111 —»{ 17 116 F—» X2
ADCC1110 —»{ 18 115 [«¢—DCUTRST
ADCC1103—»{ 19 114 [¢—DCUTMS
ADCC1102 —»{ 20 113 [¢—DCUTCK
ADCC1101 —»{ 21 112p——VSS
ADCC1I131 —P»] 22 111 |[«— DCUTDI
ADCC1100 —»{ 23 110——VDD
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VDD—125 108 |—¥» DCUTDO
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RVCC ——32 101 [4—» P0_9
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ADCCO0I03 —»{ 40 93 [4—>» P6_6
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Figure 1.4 Pin Connections of RH850/C1M-A1
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RH850/C1M-A Section 1 Overview

Table 1.5 Pin Assignments of RH850/C1M-A1 (1/4)

Pin Number Pin Name

1 ADCC2102

2 ADCC2I01

3 ADCC2I00

4 A2VREFH

5 A2VCC

6 A2VSS

7 A1VCC

8 A1VREFH

9 A1VSS

10 ADCC1I132

11 ADCC1I123

12 ADCC1122

13 ADCC1I21

14 ADCC1I120

15 ADCC1I13

16 ADCC1112

17 ADCC1I11

18 ADCC1I10

19 ADCC1103

20 ADCC1102

21 ADCC1101/RDC3A0COSMNT

22 ADCC1I31

23 ADCC1I100/RDC3A0SINMNT

24 VSS

25 VDD

26 RDC3A0S4

27 RDC3A0S3

28 RDC3A0S1

29 RDC3A0S2

30 RDC3A0RSO

31 RDC3A0COM

32 RvVCC

33 RVSS

34 ADCCO0I21

35 ADCCO0I20

36 ADCCOI13

37 ADCCO0I12

38 ADCCOI11

39 ADCCO0I10

40 ADCCO0I03

41 ADCCO0I02

42 ADCCO0I01

43 ADCCO0I00

44 AOVREFH
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Table 1.5 Pin Assignments of RH850/C1M-A1 (2/4)
Pin Number Pin Name
45 AOVSS
46 ADCCOI30
47 AOVCC
48 P7_0/TAUDOI5/TAUDOOS5/TAUJOIO/TAUJOOO/ADCC1TRG/CSIH2SC
49 P7_2/TAUDOI7/TAUDOO7/TAUJOI2/TAUJOO2/SCIORXD/CSIH2SO
50 VDD
51 P7_4/TAUDOI8/TAUDOOS/TAUJOI3/TAUJOO3/SCIOTXD/CSIH2SI
52 VSS
53 P5_0/RLIN32RX/SCIORXD/CSIH2CSS3
54 P5_1/RLIN32TX/SCIOTXD/CSIH2SSI
55 P5_2/RLIN31RX/SCIOSCK/SCIOSCK/CSIH2RYI/CSIH2RYO
56 P5_3/RLIN31TX/SCI1SCK/SCI1SCK
57 P5_4/RLIN30RX/SCI1RXD
58 P5_5/RLIN30TX/SCI1TXD/ ERROROUT_C
59 P5_6/TAPAOESO
60 P5_7/SCI2SCK
61 P5_8/SCI2RXD
62 P5_9/SCI2TXD
63 P4_0/CSIH1SI
64 P4_1/CSIH1SO
65 P4_2/CSIH1SC
66 vCC
67 P4_3/CANORX/CSIH1CSS0
68 VSS
69 P4_4/CANOTX/CSIH1CSS1
70 VDD
71 P4_5/CAN1RX/CSIHOCSS2/CSIH1CSS2
72 P4_6/CAN1TX/CSIHOCSS3/CSIH1CSS3
73 P4_7/CSIHOSI/CSIH1SSI
74 P4_8/CSIHOSO/CSIH1RYI/CSIH1RYO
75 P4_9/CSIHOSC
76 P4_10/TPBAOO/CAN2RX/CSIHOCSSO
77 P4_11/CAN2TX/CSIHOCSS1
78 P4_12/RLIN30RX/CSIHOSSI
79 P4_13/RLIN30TX/CSIHORYI/CSIHORYO
80 P4_14/CAN3RX
81 P4_15/CAN3TX/ ERROROUT C
82 VDD
83 "AUDRST
84 VSS
85 AUDCK
86 "AUDSYNC
87 AUDATA3
88 AUDATA2
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Table 1.5 Pin Assignments of RH850/C1M-A1 (3/4)

Pin Number Pin Name

89 AUDATA1

90 AUDATAO

91 P6_2/ENCA1TINO/RDC3A0_OUT_W/ADCCOTRG

92 P6_4/ENCA1TIN1/RDC3A0_OUT_V

93 P6_6/RDC3A0_OUT_U/TAPAOESO

94 "ERROROUT_M

95 VDD

96 PO_6/TAUDOI6/TAUDOO6/TAUJOI1/TAUJOO1/ENCAOEO/RDC3A0_OUT_U/INTP3

97 VSS

98 PO_7/TAUDOI7/TAUDOO7/TAUJOI2/TAUJOO2/ENCAOE1/RDC3A0_OUT_V/INTP4

99 VCC

100 PO_8/TAUDOI8/TAUDOO8/TAUJOI3/TAUJOO3/ENCAOEC/RDC3A0_OUT_W/INTPS

101 PO_9/TAUDOI9/TAUDOOY/INTP6

102 PO_10/TAUDOI10/TAUDOO10/TAPAOUP/INTP7

103 PO_11/TAUDOI11/TAUDOO11/TAPAOUN/TSGTRG

104 PO_12/TAUDOI12/TAUDOO12/TAPAOVP/RSENTORX/RSENTOSPCO

105 PO_13/TAUDOI13/TAUDOO13/TAPAOVN/RSENTOSPCO

106 PO_14/TAUDOI14/TAUDOO14/TAPAOWP/RSENT1RX/RSENT1SPCO

107 PO_15/TAUDOI15/TAUDOO15/TAPAOWN/RSENT1SPCO

108 DCUTDO

109 "DCURDY

110 VDD

111 DCUTDI

112 VSS

113 DCUTCK

114 DCUTMS

115 "DCUTRST

116 X2

117 VSS

118 X1

119 VCC

120 VSS

121 SYSVCC

122 MD1

123 P7 8

124 "RESET

125 FLMODE

126 VSS

127 MDO

128 SYSVCC

129 VCC

130 VSS

131 PO_O/TAUDOIO/TAUDOOO/TAUJOIO/TAUJOOO

132 PO_1/TAUDOI1/TAUDOO1/TAUJOI1/TAUJOO1
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Table 1.5 Pin Assignments of RH850/C1M-A1 (4/4)
Pin Number Pin Name
133 PO_2/TAUDOI2/TAUDOO2/TAUJOI2/TAUJOO2/TAPA3ESO
134 PO_3/TAUDOI3/TAUDOO3/TAUJOI3/TAUJOO3/CAN2RX/INTPO
135 PO_4/TAUDOI4/TAUDOO4/CAN2TX/INTP1
136 PO_5/TAUDOI5/TAUDOOS/TAUJOIO/TAUJOOO/TAPA4ESO/INTP2
137 P1_0/TAUD110/TAUD10O0/ENCAOTINO/TAUD101/TSG3000
138 P1_1/TAUD111/TAUD101/ENCAOTIN1/TSG3007
139 P1_2/TAUD112/TAUD102/TAUD103/TSG3001
140 P1_3/TAUD1I3/TAUD103/TSG3003
141 P1_4/TAUD114/TAUD104/TAUD105/TSG3005
142 P1_5/TAUD1I5/TAUD105/TSG3002
143 P1_6/TAUD116/TAUD106/TAUD107/TSG3004
144 VDD
145 P1_7/TAUD117/TAUD107/TSG3006
146 VSS
147 P1_8/TAUD1I18/TAUD108/TAUD109
148 P1_9/TAUD1I9/TAUD109/TAPA4ESO
149 P1_10/TAUD1I10/TAUD1010/TAPA1UP/TAUD1011
150 P1_11/TAUD1I11/TAUD1011/TAPA1UN
151 P1_12/TAUD1I112/TAUD1012/TAPA1VP/TAUD1013
152 P1_13/TAUD1I13/TAUD1013/TAPA1VN
153 P1_14/TAUD1114/TAUD1014/TAPA1WP/TAUD1015
154 P1_15/TAUD1I115/TAUD1015/TAPAT1WN
155 P2_0/TSG3100/INTPO
156 P2_1/TSG3107/INTP1
157 P2_2/TSG3101/INTP2
158 P2_3/TSG3103/INTP3
159 P2_4/TSG3105/INTP4
160 P2_5/TSG3102/INTP5
161 P2_6/TSG3104/INTP6
162 P2_7/TSG3106/INTP7
163 P3_0/RSENT2RX/RSENT2SPCO/TAPA1ESO
164 VCC
165 P3_1/ADCCOTRG/RSENT2SPCO
166 VSS
167 P3_2/ADCC1TRG
168 P3_3/ENCA1EO
169 P3_4/ENCA1E1/ADCCOTRG/TAPA3ESO
170 P3_5/ENCA1EC/TAPAOESO
171 P3_6/RSENT3RX/RSENT3SPCO
172 VDD
173 P3_7/ADCC2TRG/RSENT3SPCO
174 VSS
175 ADCC2I10
176 ADCC2I03
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Section 2 Pins

This section describes the pin and port functions.
The first part of the section describes the port functions.

The remainder describes the port groups, digital noise filter, and respective pin functions.

2.1 Port Functions

2.1.1 Features

Port Group
The RH850/C1M-A provides the following port groups, indicated by the numbers in the table below.

Table 2.1 Port Groups in RH850/C1M-A
Product Number of Groups Name of Group
RH850/C1M-A BGA252/QFP176 8 PO to P7

Port Group Index n

Each port group is identified by its own index “n” (n = 0 to 7) throughout this section; e.g. PMCn for the port mode
control register of the Pn pin.

Base addresses of register base address ports are listed in the following table. Port register addresses are given as offsets
from the base addresses in general.

Table 2.2 Register Base Address

Base Address Name Base Address
<PORT_base> FFC1 00004
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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-purpose 1/O to the
corresponding pins.

For definitions of pin, port, and port group, sce Section 2.1.2.1, Terms.

2.1.21 Terms

The terms descried in this section are defined as follows.

® Port group
A port group consists of a maximum of 16 pins. The number of pins differs depending on the port group. All the pins
of a specific port group are controlled by the same port control register.

¢ Port mode/Port
A pin in port mode functions as a general-purpose I/O pin. This general-purpose I/O pin is called “port”, and is
named as Pn_m. For example, PO_7 indicates port 7 of port group 0.

¢ Alternative mode

A pin in alternative mode functions as an I/O pin for peripheral functions. A pin has multiple peripheral functions,
and the functions to be used can be selected by control registers.
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21.2.2 Overview of Pin Functions

Pins can operate in three modes.

¢ Port mode (PMCn.PMCn_m = 0)
A pin in port mode operates as a general-purpose input/output pin. The I/O mode is selected by setting the
PMn.PMn_m bit.

e Software I/O control alternative mode (PMCn.PMCn_m = 1, PIPCn.PIPCn_m = 0)
In this mode, the pins operate as alternative functions. The I/O mode is selected by setting the PMn.PMn_m control
bit by using software.

¢ Direct I/O control alternative mode (PMCn.PMCn_m = 1, PIPCn.PIPCn m=1)
In this mode, the pins operate as alternative functions. Unlike the software 1/O alternative mode, however, the 1/0O
mode is selected by the alternative function.

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 I/0
Port mode 0 0 01 Output mode
1 01 Input mode*’
Software I/O control alternative mode 1 0 0 Output mode
1 0 Input mode*?
Direct I/O control alternative mode 01 1 Controlled by the alternative function*?

Note 1.  The input buffer should be enabled (PIBCn_m = 1).
Note 2. When the pin is used as an input pin in alternative mode, set PIBCn_m to 0.

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

¢ Software I/O control alternative mode (PIPCn.PIPCn_m = 0):
= Output (PMn_m = 0): ALT-OUT1 to ALT-OUT7
= Input (PMn_m = 1): ALT-INI to ALT-IN7
¢ Direct I/O control alternative mode (PIPCn.PIPCn_m = 1):
— The I/O mode for ALT-OUT1 to ALT-OUT7 and ALT-IN1 to ALT-IN7 is directly selected by the alternative

function.
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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 O
Alternative input mode 1 (ALT-IN1) 0 0 0 1 |
Alternative output mode 2 (ALT-OUT2) 0 0 1 0 O
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-IN5) 1 0 0 1 |
Alternative output mode 6 (ALT-OUT6) 1 0 1 0 O
Alternative input mode 6 (ALT-ING) 1 0 1 1 |
Alternative output mode 7 (ALT-OUT7) 1 1 0 0 O
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.

If a pin is in alternative mode (PMCn.PMCn_m = 1), one of several alternative functions can be selected for that pin by
using the PFCn, PFCEn, and PFCAEn registers.

RO1UHO607EJ0120 Rev.1.20
May 31, 2018

RENESAS

Page 82 of 2898



RH850/C1M-A Section 2 Pins

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 Software 1/O control alternative input Pn_m pin
0 Software I/O control alternative output Alternative function internal output
signal*’
X 1 Direct I/O control alternative mode I/O port in alternative mode:
e Input: Pn_m pin
o Output: Output signal from the
alternative function*'

Note 1.  When PBDCn_m = 1, the level of the Pn_m pin is returned by the PPRn_m bit.

The control registers in Table 2.5 have the following effects:

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

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

¢ 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 the software or direct I/O control alternative mode.

e PBDCn.PBDCn_m
In output mode, when this bit is set to 1, the pin enters the bidirectional mode. In bidirectional mode, the level of the
signal on a Pn_m pin can be read from PPRn.PPRn_m.
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Writing 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.
Pn data can be overwritten in two ways:

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

¢ By performing an indirect bitwise operation (a “set”, “reset”, or “not” operation) on the Pn register.
An indirect bitwise operation (“set”, “reset”, or “not”), can be performed on the Pn register by using the following
two registers:
— Port set/reset register: PSRn

If the PSRn.PSRn_(m + 16) bit = 1, the value of the Pn.Pn_m bit is determined by the value of the PSRn.PSRn_m
bit.

In other words, the Pn_m bit can be set or reset without writing directly to the Pn register.
= Port NOT register: PNOTn
By setting PNOTn.PNOTn_m to 1, the Pn.Pn_m bit can be inverted without writing directly to the Pn register.

An indirect bitwise operation on the Pn register (“set”, “reset”, or “not”), has no effect on the bits that do not need to be
updated, allowing you to overwrite only the bit or bits that need to be overwritten.
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21.3 Port Type

Figure 2.1 shows the overall configuration of the pins. For the details of port blocks, see Figure 2.2.
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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.
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21.4 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:

¢ 2.1.4.2, Configuration of Pin Function

¢ 2.1.4.3, Pin Data Input/Output

e 2.1.4.4, Configuration of Electrical Characteristics Registers

¢ 2.1.4.5, Pin-Unit Register

2.1.4.1 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_base> + 0000y + n x 40y
Port set/reset register PSRn Port group <PORT_base> + 0004 + n x 404
Port NOT register PNOTn Port group <PORT_base> + 0008y + n x 40y
Port pin read register PPRn Port group <PORT_base> + 000Cy + n x 404
Port mode register PMn Port group <PORT_base> + 00104 + n x 404
Port mode control register PMCn Port group <PORT_base> + 0014y + n x 40y
Port function control register PFCn Port group <PORT_base> + 00184 + n x 404
Port function control expansion register PFCEn Port group <PORT_base> + 001Cy + n x 404
Port mode set/reset register PMSRn Port group <PORT_base> + 0020y + n x 404
Port mode control set/reset register PMCSRn  Port group <PORT_base> + 0024 + n x 404
Port function control additional expansion register PFCAEnN Port group <PORT_base> + 0028y + n x 40y
Port input buffer control register PIBCn Port group <PORT_base> + 40004 + n x 40y
Port bidirectional control register PBDCn Port group <PORT_base> + 4004y + n x 404
Port IP control register PIPCn Port group <PORT_base> + 4008, + n x 404
Pull-up option register PUn Port group <PORT_base> + 400Cy + n x 404
Pull-down option register PDn Port group <PORT_base> + 40104 + n x 40y
Port control register PCRn_m Pin <PORT_base> + 2000y + n x 40y + m x 4y

Note: n: Port group number
m: Bit number in a port group

Base address

The base address of PORTn <PORT _base> is defined in Register Base Address in Section 2.1.1, Features.

Register value after reset

The value after resets of the registers 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 C1M-A2 Port Registers (BGA), Section
2.2.21, List of the C1M-A1 Port Registers (QFP).
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21.4.2 Configuration of Pin Function
(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.

Address: <PORT_base> + 00144 + n x 404

Value after reset:  See Section 2.2.1.1 List of the C1M-A2 Port Registers (BGA) and Section 2.2.2.1 List of the C1M-A1 Port

Registers (QFP).

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 1 10 9 8 7 6 5 4 3 2 1 0

RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW

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 (PMCSRn_[31:16]) select or deselect writing of values from the 16 lower-order
bits (PMCSRn_[15:0]) to the corresponding PMCn.PMCn_m bits.

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 00004. Reading bits 15 to O returns the value of the PMCn register.

Address: <PORT_base> + 00244 + n x 404

Value after reset:  See Section 2.2.1.1 List of the C1M-A2 Port Registers (BGA) and Section 2.2.2.1 List of the C1M-A1 Port
Registers (QFP).

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

PMCS | PMCS | PMCS | PMCS | PMCS | PMCS | PMCS | PMCS | PMCS | PMCS | PMCS | PMCS | PMCS | PMCS | PMCS | PMCS
Rn_31|Rn_30 | Rn_29 | Rn_28 | Rn_27 | Rn_26 | Rn_25 | Rn_24 | Rn_23 |Rn_22 | Rn_21 | Rn_20 | Rn_19 | Rn_18 | Rn_17 | Rn_16

RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW

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

PMCS |PMCS |PMCS |PMCS |PMCS |PMCS |PMCS |PMCS [PMCS [PMCS [PMCS |PMCS [PMCS |PMCS |PMCS |PMCS
Rn_15 [Rn_14 [Rn_13 [Rn_12 [Rn_11 [Rn_10 [ Rn_9 | Rn_8 [Rn_7 [|Rn_6 | RN_.5 [|Rn_4 |Rn_.3 |Rn_2 | Rn_1 | Rn_0

RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW

Table 2.8 PMCSRn Register Contents

Bit Position Bit Name Function
31to 16 PMCSRn_[31:16] Enable bits that specify whether the value of the corresponding lower-order bit of PMCSRn_m
is to be 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:
If PMCSRNn.PMCSRn_31 = 1, the value of bit PMCSRn.PMCSRn_15 is written to bit
PMCn.PMCn_15.

15t00 PMCSRn_[15:0] Data bits that specify the PMCn_m value when the corresponding higher-order 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.
Address: <PORT_base> + 40084 + n x 404

Value after reset:  See Section 2.2.1.1 List of the C1M-A2 Port Registers (BGA) and Section 2.2.2.1 List of the C1M-A1 Port
Registers (QFP).

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

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

RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW

Table 2.9 PIPCn Register Contents

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

Address: <PORT_base> + 0010n + n x 404

Value after reset:  See Section 2.2.1.1 List of the C1M-A2 Port Registers (BGA) and Section 2.2.2.1 List of the C1M-A1 Port
Registers (QFP).

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

PMn_15PMn_14PMn_13PMn_12PMn_11|PMn_10|PMn_9|PMn_8|PMn_7 |PMn_6|PMn_5|PMn_4 |PMn_3|PMn_2|PMn_1|PMn_0

RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW

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.  Touse 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 1/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 write data to a bit in the PMn register.

The 16 higher-order bits of PMSRn (PMSRn_[31:16]) select or deselect writing of values from the 16 lower-order bits
(PMSRn_[15:0]) to the corresponding PMn.PMn_m bits.

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 00004. Reading bits 15 to 0 returns the value of the PMn register.
Address: <PORT_base> + 00204 + n x 404

Value after reset:  See Section 2.2.1.1 List of the C1M-A2 Port Registers (BGA) and Section 2.2.2.1 List of the C1M-A1 Port
Registers (QFP).

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

PMSR | PMSR | PMSR | PMSR | PMSR | PMSR | PMSR | PMSR | PMSR | PMSR | PMSR | PMSR | PMSR | PMSR | PMSR | PMSR
n_31 | n30 | n29 | n28 | n27 | n26 [ n25 | n24 | n23 | n22 | n21 |n20 | n19 | n18 | n_17 | n_16

RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW

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

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

RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW

Table 2.11 PMSRn Register Contents

Bit Position Bit Name Function

31to 16 PMSRn_[31:16] Enable bits that specify whether the value of the corresponding lower-order 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:
If PMSRn.PMSRn_31 = 1, the value of bit PMSRn.PMSRn_15 is written to bit PMn.PMn_15.
15t00 PMSRn_[15:0] Data bits that specify the PMn_m value when the corresponding higher-order 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

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

And when pins are in bidirectional mode (PBDCn.PBDCn_m = 1), alternative output level loopback function and pin
output level read function can be selected by the setting of PIBCn.PIBCn_m.

Refer to 2.1.4.3(1), PBDCn — Port Bidirectional Control Register.

Access: This register is readable/writable in 16-bit units.
Address: <PORT_base> + 40004 + n x 404

Value after reset:  See Section 2.2.1.1 List of the C1M-A2 Port Registers (BGA) and Section 2.2.2.1 List of the C1M-A1 Port
Registers (QFP).

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 1 10 9 8 7 6 5 4 3 2 1 0

RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW

Table 2.12 PIBCn Register Contents

Bit Position Bit Name Function

15t00 PIBCn_[15:0] 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, through current does not flow even when the pin level is Hi-Z. Thus the pin does not
need to be fixed to a high or low level externally.
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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 control input/output of pin Pn_m. For such 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:

Address:

Value after reset:

This register is readable/writable in 16-bit units.
<PORT_base> + 00181 + n x 404

See Section 2.2.1.1 List of the C1M-A2 Port Registers (BGA) and Section 2.2.2.1 List of the C1M-A1 Port
Registers (QFP).

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

Bit 15 14
PFCn_|PFCn_
15 14

PFCn_|PFCn_|PFCn_|PFCn_|PFCn_|PFCn_|PFCn_|PFCn_|PFCn_|PFCn_|PFCn_|PFCn_|PFCn_|PFCn_
137 12| 11| 10 9 8 7 6 5 4 3 2 1 0

RW RW  R/W

RW RW RW RW RW RW RW RW RW RW RW RW RW RW

Table 2.13 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 control input/output of pin Pn_m. For such 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.
Address: <PORT_base> + 001Ch + n x 40n

Value after reset:  See Section 2.2.1.1 List of the C1M-A2 Port Registers (BGA) and Section 2.2.2.1 List of the C1M-A1 Port
Registers (QFP).

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 | 11| _10 9 8 7 6 5 4 3 2 1 0

RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW

Table 2.14 PFCEnN 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.
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(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 control input/output of pin Pn_m. For such 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.
Address: <PORT_base> + 00281 + n x 404

Value after reset:  See Section 2.2.1.1 List of the C1M-A2 Port Registers (BGA) and Section 2.2.2.1 List of the C1M-A1 Port
Registers (QFP).

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

RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW

Table 2.15 PFCAEnN 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.
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2.14.3 Pin Data Input/Output
(1) PBDCn — Port Bidirectional Control Register

When a pin is used in output mode, this register enables the input buffer and sets the port to 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-purpose 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.
Address: <PORT_base> + 4004 + n x 404

Value after reset:  See Section 2.2.1.1 List of the C1M-A2 Port Registers (BGA) and Section 2.2.2.1 List of the C1M-A1 Port
Registers (QFP).

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

RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW

Table 2.16 PBDCn Register Contents

Bit Position Bit Name Function

15t00 PBDCn_[15:0] Enable or 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.
Address: <PORT_base> + 000CH + n x 40n

Value after reset:  See Section 2.2.1.1 List of the C1M-A2 Port Registers (BGA) and Section 2.2.2.1 List of the C1M-A1 Port
Registers (QFP).

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.
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(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.
Address: <PORT_base> + 0000+ + n x 404

Value after reset:  See Section 2.2.1.1 List of the C1M-A2 Port Registers (BGA) and Section 2.2.2.1 List of the C1M-A1 Port
Registers (QFP).

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

RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW

Table 2.18 Pn Register Contents

Bit Position Bit Name Function

15t00 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 allows bit Pn_m of the port register Pn to be inverted without directly writing to Pn.

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

Address: <PORT_base> + 0008 + n x 404

Value after reset:  See Section 2.2.1.1 List of the C1M-A2 Port Registers (BGA) and Section 2.2.2.1 List of the C1M-A1 Port
Registers (QFP).

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

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

RW W w w w w w W w w w w w w w w w

Table 2.19 PNOTnN 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_mis inverted ( Pn_m — Pn_m)
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(5) PSRn — Port Set/Reset Register

This register provides an alternative method to write data to a bit in the Pn register.

The 16 higher-order bits of PSRn (PSRn_[31:16]) select or deselect writing of values from the 16 lower-order bits
(PSRn_[15:0]) to the corresponding Pn.Pn_m bits.

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:

Address:

Value after reset:

This register is readable/writable in 32-bit units.
Bits 31 to 16 are always read as 00004. Reading bits 15 to 0 returns the value of the Pn register.
<PORT_base> + 0004+ + n x 404

See Section 2.2.1.1 List of the C1M-A2 Port Registers (BGA) and Section 2.2.2.1 List of the C1M-A1 Port
Registers (QFP).

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

RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW

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

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

RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW

Table 2.20 PSRn Register Contents

Bit Position Bit Name

Function

31t0 16 PSRn_[31:16]

Enable bits that specify whether the value of the corresponding lower-order 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.

1500 PSRn_[15:0]

Specify the Pn_m value when the corresponding higher-order bit PSRn_(m+16) is 1:
0:Pn_m=0
1: Pn_m=1
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2144

(1) PUn — Pull-Up Option Register

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

Access:

Address:

Value after reset:

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

<PORT_base> + 400CH + n x 404

Configuration of Electrical Characteristics Registers

See Section 2.2.1.1 List of the C1M-A2 Port Registers (BGA) and Section 2.2.2.1 List of the C1M-A1 Port

Registers (QFP).

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PUn PUn PUn PUn PUn PUn PUn PUn PUn PUn PUn PUn PUn PUn PUn PUn
_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 2.21 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.
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(2) PDn — Pull-Down Option Register

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

Access:

Address:

Value after reset:

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

<PORT_base> + 40101 + n x 404

See Section 2.2.1.1 List of the C1M-A2 Port Registers (BGA) and Section 2.2.2.1 List of the C1M-A1 Port

Registers (QFP).

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

_15 _14 _13 12 1 _10 9 8 7 6 5 4 3 2 1 0
RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW

Table 2.22 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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2145 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.

Access: This register is readable/writable in 32-bit units.
Address: <PORT_base> + 20004 + n x 404 + m x 44

Value after reset:  See Section 2.2.1.1 List of the C1M-A2 Port Registers (BGA) and Section 2.2.2.1 List of the C1M-A1 Port
Registers (QFP).

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

— — — — — — |pPucc|pPpsc| — — — — | Ppu | PD |PBDC| PIBC

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

— — — P — — — | PPR| — |PMC|PIPC| PM | — |PFCAE|PFCE | PFC

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

Table 2.23 PCRn_m Register Contents

Bit Position Bit Name Function
31to 26 Reserved When read, the value after reset is read. When writing, write the value after reset.
25 PUCC PUCC PDSC Selects the output drive strength.
24 PDSC 0 0: Low
0 1: High
1 0: Mid

Settings other than the above are prohibited.
231020 Reserved When read, the value after reset is read. When writing, write the value after reset.
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 When read, the value after reset is read. When writing, write the value after reset.
12 P Same function as bit m of the Pn register
11109 Reserved When read, the value after reset is read. When writing, write the value after reset.
8 PPR Same function as bit m of the PPRn register
7 Reserved When read, the value after reset is read. When writing, write the value after reset.
6 PMC Same function as bit m of the PMCn register
5 PIPC Same function as bit m of the PIPCn register
4 PM Same function as bit m of the PMn register
3 Reserved When read, the value after reset is read. When writing, write the value after reset.
2 PFCAE Same function as bit m of the PFCAEn 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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2146 Example Port Settings

Examples of the port settings are shown in the flowchart below. For port filter setting of each flow chart, see Section
2.3.2.4, Setting Procedures of Peripheral Function DNF.

CAUTION

If a port is used in software I/O control alternative mode, it may be temporarily switched to alternative input mode in the
following example. This may occur between when PMCn_m is set to 1 and when PMn_m is set to 0.

(1) Batch Setting

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

Alternative input mode is entered
+ when the PIPCn.PIPCn_m bit is 0
: and the PMCn.PMCn_m bit is 1.

( START )

| PBDCn.PBDCn_m bit =0

| I

| PIBCn.PIBCn_m bit=0

| PMn.PMn_m bit = 1

| PMCn.PMCn_m bit=0

| PIPCn.PIPCn_m bit =0

| Set port filters

Set PUn.PUn_m and
PDn.PDn_m bits*'

Set PFCn.PFCn_m,
PFCEN.PFCEn_m, and

PFCAEN.PFCAEN_m bits

| Set PIPCn.PIPCn_m bit

| Set Pn.Pn_m bit

| Set PMn.PMn_m bit

| Set PIBCn.PIBCn_m bit

| Set PBDCn.PBDCn_m bit

Port initialization:
Set the values after reset.

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

> Port settings:
Set appropriate values.

Note 1.  If the drive strength of the output buffer is to be changed, do so by using the PDSC and PUCC bits in the PCRn_m register
before making the above settings.
Figure 2.3 Example of Port Settings (When Specified in Batch)
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(2) Individual Settings

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

Furthermore, setting of multiple bits within the range for setting of the PCRn_m register shown in the figure below is

possible.
( START )
- | PBDCN.PBDCN_m bit =0 | R
| PIBCN.PIBCn_m bit =0 |
PCRn_m [ Port initialization:
setting i Set the values after reset.
range < | PN Phn_m bit = 1 | (The port is set to input mode and the input
‘ buffer is disabled.)
[ PmcnPuMCn mbit=0 |
_ | PIPCn.PIP(|3n7m bit =0 | )
| Set port filters |
Input Output mode
or
output ?
Input mode
Set PUn.PUn_m and
PCRn_m PDn.PDn_m bits
setting
range
| Set Pn.Pn_m bit*' |
.......................................................................................................... Bt Saitings:
- Set appropriate
PCRn_m PIBCn.PIBCNn_m bit = 1 | PMn.PMn_m bit =0 | values.
setting
range
| setPBDORPBDON mbit |
Note 1.  If the drive strength of the output buffer is to be changed, do so by using the PDSC and PUCC bits in the PCRn_m register
before making the above settings.
Figure 2.4 Example of Port Settings (in Port Mode)
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(a) With IP Control (PIPC = 1)

START

PBDCn.PBDCn_m bit =0

PIBCn.PIBCn_m bit =0

Port initialization:

PMn.PMn_m bit =1

| >~ Set the values after reset.
(The port is set to input mode

and the input buffer is disabled.)

PMCn.PMCn_m bit = 0

PIPCn.PIPCn_m bit=0

Set port filters

Set PUn.PUn_m bit and
PDn.PDn_m bits

Input function port settings:
Set appropriate values.

PFCn.PFCn_m,
PFCENn.PFCEn_m, and
PFCAEN.PFCAEN_m bits*'

I

PIPCn.PIPCn_m bit = 1

....... Port settings:
> 9

Set appropriate values.

PMCn.PMCn_m bit = 1

Set PIBCn.PIBCn_m bit

Set PBDCn.PBDCn_m bit

|
PCRn_m
setting < |
range

.

—~
PCRn_m
setting <
range

|

(]
PCRn_m
setting < |
range

x

before making the above settings.

Note 1.  If the drive strength of the output buffer is to be changed, do so by using the PDSC and PUCC bits in the PCRn_m register

Figure 2.5 Example of Port Settings (in Alternative Mode) (1/2)
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(b) Without IP Control (PIPC = 0)

START

O

PBDCn.PBDCn_m bit = 0

PIBCn.PIBCn_m bit = 0

Port initialization:

PCRn_m _/ |

PMn.PMn_m bit =1

| >~ Set the values after reset.

setting range

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

PMCn.PMCn_m bit = 0

PIPCn.PIPCn_m bit =0

Set port filters

Input or output?

Input mode

Output mode

Set PUn.PUn_m and
PDn.PDn_m bits

PCRn_m
setting range<

Set PFCn.PFCn_m,
PFCEN.PFCEn_m, and
PFCAEN.PFCAEN_m bits

Set PFCn.PFCn_m,
PFCEN.PFCEn_m, and
PFCAEn.PFCAEN_m bits*'

....................... [

PMCn.PMCn_m bit =1

‘Alternative ——|
‘input mode

PMCn.PMCn_m bit = 1

PMn.PMn_m bit = 0

PCRn_m
setting range<

Note 1.

| Set PIBCn.PIBCn_m bit

| Set PBDCn.PBDCn_m bit

If the drive strength of the output buffer is to be changed, do so by using the PDSC and PUCC bits in the PCRn_m register

- Port settings:

Set appropriate values.

Figure 2.6

Example of Port Settings (in Alternative Mode) (2/2)
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215 Functional Selection
2.1.51 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.

2.15.2 Alternative Function to be Used in Direct I/0O Control Alternative Mode

When the alternative functions described in Table 2.24 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.

If you are using an alternative function not listed in Table 2.24, set PIPCn_m = 0.

Table 2.24 List of the Pins which Require PIPC Register Setting

Category Pin Name 1/0 Function
SCIn(n=0to 2) SCInRXD | Receive data input
SCInTXD (0] Transmit data output
SCInSCK 1/0 Serial clock input/output
CSIHn (n=0t0 2) CSIHNSO (0] Transmit data output
CSIHnSC 1/0 Serial clock input/output
CSIHNRYI/CSIHNRYO 1/0 Handshake signal input/output
TSG3n*! TSG3nO1 (0] Three-phase PWM output (Hi-Z control)
TSG3n0O2 o
TSG3n03 o}
TSG3n0O4 o
TSG3n05 o}
TSG3n0O6 0}
TAPAN*? TAPAn UN (0] Three-phase PWM output (Hi-Z control)
TAPANn UP o}
TAPANn VN o
TAPAn VP o
TAPAn WN o
TAPAn WP o
RSENT (n=0to 3) RSENTNRX | RSENTN receive data input
RSENTNSPCO (0] RSENTNSPC extended output

Note 1. C1M-A2:n=0t02, C1IM-A1:n=0and 1
Note 2. C1M-A2:n=0to5, C1M-A1:n=0, 1, 3, and 4
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2153 Setting of the ERROROUT_C Pin

When an error output function of the ERROROUT _C pin is used, enable the alternative output level loopback function
for fault diagnosis.

2154 Selecting Debugging Function of the 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 an option byte. When user boot mode is
selected as the operating mode, the interface is selected by the setting of option byte OPBT2.

When any other operating mode is selected, the setting of OPBT2 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 C1M-A2 Port Function (BGA)
2211 List of the C1M-A2 Port Registers (BGA)

Table 2.25 to Table 2.32 show detailed bitmaps of control registers in each port group. In the bitmap field, “V” means
an effective bit and “—” means a reserved one. Reserved bits are always read as value after resets. The write value also
should be a value after reset.
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Table 2.25 List of Registers in Port Group 0 of C1M-A2 (BGA)
Q
§ ;E; Bitmap
% © §' Register Value after | Access
§ & ® |Name R/W | Reset Size 1514 (13|12|11(10| 9 |8 |7 |6 | 5|4 |3 | 2| 1|0 |Remarks
PORT |0 PO RW |0000x 16 VIV VAV A AN A A ANV
PORT PSRO RW 100000000+ (32 VIV VAN AN N AN A A V|V | V|V |Lower16bits
NN AN AN AN A AN A N[N NN Y] A [Upper 16 bits
PORT PPRO R 0000+ 16 N AN A AN A A N A] AN A AN ANV
PORT PMO RW |FFFFy 16 N AN AN A A AN A AN A AN AN A AV
PORT PMCO RW |0000H 16 VNV ANV A AN AN VNV
PORT PFCO RW |0000 16 VNV ANV A A AN AN VNV
PORT PFCEO RW |0000 16 VN VANV A A AN AN VNV
PORT PFCAEQ RW {0000+ 16 VI NN N A A AN AN A AN
PORT PNOTO W |00004 16 VI NN A A AN AN AN AN
PORT PMSRO RW |0000 FFFFy (32 VN AN NN A A AN A AV | V|V [Lower 16 bits
N VA AN A AN NN N[N V|| V]|V |Upper16 bits
PORT PMCSRO  [RW (000000004 |32 VIV VAN AN AN A A V| V| V|V |Lower16bits
N VA AN A AN NN N[N V|||V |Upper16 bits
PORT PIBCO R/W {0000+ 16 NN A A A A A N AN AN A AV
PORT PBDCO R/W {0000+ 16 N AN A A AN A AN A AN AN A NV
PORT PIPCO R/W {0000+ 16 NN NNV — — === |=
PORT PUO RW {0000k 16 VIV V[V AA A A A A A ANV
PORT PDO RW {0000k 16 VIV V[V AA A A A A A ANV
Bitmap
§ % 25|24 (19|18 (17 |16(12| 8 |6 |5 |4 |2 |1]|0
® P4
= [=% ) o w
B B8 N |rw re e [S1B|200|R (8. |E|8(8|2|2|E 2
PORT [0 PCRO_0 RW [00000010+ |32 NN VAN NN AN =] N[NV
PORT PCRO_1 RW |0000 00104 |32 NN AN AN AN =] N[NV
PORT PCR0_2 RW |0000 00104 |32 NN AN A ANV A=] N[NV
PORT PCRO_3 RW |0000 00104 |32 NN AN A AN AN =] N[NV
PORT PCRO_4 R/W |000000104 |32 S RV T VA IRV RV VA VA Vi ey B RV IV I
PORT PCRO_5 R/W |00000010x |32 N NN AN A AN =] N[N
PORT PCRO_6 R/W |000000104 |32 S RV I VA IRV RV VA VA Vi ey B RV IV I
PORT PCRO_7 RW |000000104 |32 N NN AN A AN A =[NV
PORT PCRO_8 RW |000000104 |32 N NN AN A AN A =[NV
PORT PCRO_9 RW |000000104 |32 N NN AN A AN A =[NV
PORT PCRO_10 RW |000000104 |32 N AV AN AN A AN A AN AV
PORT PCRO_11 RW |000000104 |32 N AV A AN A AN A ANV
PORT PCRO_12 RW |000000104 |32 N AV A AN A AN A ANV
PORT PCRO_13 RW |0000 00104 |32 NN AN A AN AN ANV
PORT PCRO_14 RW |0000 00104 |32 S O T eV N A O IV VO IV VA A RV IV BN
PORT PCRO_15 RW |0000 00104 |32 S VO T eV N A R IV VO IV VA R RV IV B
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Table 2.26 List of Registers in Port Group 1 of C1M-A2 (BGA)
(0]
% § Bitmap
% © %’ Register Value after | Access
§ g ® |Name R/W | Reset Size 1511413 (12|11|10{ 9 |8 |7 |6 | 5|4 |3 |2 | 1] 0 |Remarks
PORT |1 P1 R/W {00004 16 NIV NN A A A A A A AN A
PORT PSR1 R/W {0000 0000+ |32 NNV AN NN A A A A AV ]V ] V] |Lower 16 bits
NNV N[ AN AN A] AN A N[ AN V|V ] Y |Upper 16 bits
PORT PPR1 R 0000+ 16 NNV N[V AN AN A] AN A N A NV
PORT PM1 RW |FFFFy 16 NNV ANV A| A A] AN A N AN AN
PORT PMC1 RW {00004 16 VN[N AN A AN A AN A A
PORT PFC1 RW {00004 16 VIV V[V A A AN A A AV V]
PORT PFCE1 RW |0000+ 16 VN AN NN A A AN N
PORT PFCAE1 RW 0000+ 16 VN AN NN A A A AN AN
PORT PNOT1 W 0000+ 16 VIV VAV AN N ANV
PORT PMSR1 RW {0000 FFFFy |32 VN AN N AN A A ANV V]| V] |Lower 16 bits
N AN AN A AN A ANV A AN] V]|V | N |Upper16bits
PORT PMCSR1 R/W {0000 0000+ |32 NNV AN NN A A AV V]V ] V] V] |Lower 16 bits
N AN AN N AN A ANV A AN] V|| N |Upper16bits
PORT PIBC1 R/W |0000H 16 NNV N[V AN AN A] AN A N AN AN
PORT PBDCH1 R/W |0000H 16 NV ANV AN AN AN A N AN AN
PORT PIPC1 R/W |0000H 16 NNV AN NN V]| = VNN AV
PORT PU1 RW {00004 16 VN[N AN A AN A AN A A
PORT PD1 RW {00004 16 VN[N NN AN A A AN A A
Bitmap
% & 25|24 (19|18 |17 |16(12|8 |6 |5 |4 |2 |1]|0
RS- Iocoutil PR bovoiad ol 111 S PR 11 DR A PR AT
PORT |1 PCR1_0 RW |000000104 |32 N NN AN A AN A =[NV
PORT PCR1_1 RW |000000104 |32 N NN AN A AN A =[NV
PORT PCR1 2 RW 000000104 |32 N AN NNV AN NN NNV
PORT PCR1_3 RW 000000104 |32 N NNV AN NN AN N[V
PORT PCR1 4 RW 000000104 |32 N AN NNV AN NN NNV
PORT PCR1_5 RW |0000 00104 |32 S VO T eV N A R IV VO IV VA R RV IV B
PORT PCR1_6 RW |000000104 |32 S VO T eV N A N IV VO I VA A VAN IV B
PORT PCR1_7 RW |0000 00104 |32 S RV T eV N A R IV VO I VA I RV IV B
PORT PCR1_8 R/W |000000104 |32 S RV I VA IRV RV VA VA Vi ey B RV IV I
PORT PCR1_9 RW |000000104 |32 N NN AN A AN A =[NV
PORT PCR1_10 RW |000000104 |32 N NN AN A AN A ANV
PORT PCR1_11 RW |000000104 |32 N NN AN A AN A ANV
PORT PCR1_12 RW 000000104 |32 N AN NNV AN NN NNV
PORT PCR1_13 RW 000000104 |32 N AN NNV AN NN NNV
PORT PCR1_14 RW 000000104 |32 N AN NNV AN NN NNV
PORT PCR1_15 RW |0000 00104 |32 NN AN A AN AN ANV
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Table 2.27 List of Registers in Port Group 2 of C1M-A2 (BGA)
o
% ;E; Bitmap
% © §' Register Value after | Access
§ n? ® |Name Reset Size 1514 (13 (12|11|10| 9 | 8 | 7 |6 [ 5|4 |3 |2 | 1| 0 | Remarks
PORT |2 P2 0000+ 16 — === ==|=]=| N[N N[N
PORT PSR2 0000 0000+ |32 —|—|—=|=|=|=|=]=| N[N N|[N|N]| V| N]|V |Lower16bits
— == === |=|=| N[N ~N|~N|~N|~N]| ]|V |[Upper16 bits
PORT PPR2 0000H 16 S [ [ | —— — R R I N Y
PORT PM2 FFFFH 16 — | == ]====|=| Y| | NN N[N
PORT PMC2 0000k 16 — | == ]====|=| V|| N N[ N[N
PORT PFC2 0000k 16 — | == ]====|=| V|| NN N[N
PORT PFCE2 0000+ 16 — | = === =—= = V|| N N[N NV
PORT PFCAE2 0000+ 16 — | === ==—=|—=| V| V| N N[ N[NV
PORT PNOT2 0000+ 16 — | = === =—= = V|| N N[N NV
PORT PMSR2 0000 FFFFy |32 — | — === |—=|—=|—=| V| V|| N|N]|~N] V|V |Lower 16 bits
— | —=|=|=|=|—=|=|=| N[ N|~N|~N|~N]| || |Upper16bits
PORT PMCSR2 0000 0000+ |32 — | — === |—=|—=|—=| Y| V|| N|N]| V]| [Lower 16 bits
— == === |=|=| N[N ~N|~N|~N|~N]| ]|V |[Upper16bits
PORT PIBC2 0000H 16 S [ [ | —— — R R I I Y
PORT PBDC2 0000H 16 S U [P | —— — N R N R I Y
PORT PIPC2 0000k 16 — == ]====—=| V| V||| NN
PORT PU2 0000k 16 — | == ]====|=| Y| | NN N[N
PORT PD2 0000k 16 — | == ]====|=| V|| N N[ N[N
o Bitmap
§ § 25|24|19|18|17|16(12(8 |6 |5 |4 |2|1]|0
2 A W
PORT (2 PCR2_0 0000 00104 |32 NN VAN NN AN =] N[NV
PORT PCR2_1 0000 00104 |32 NN VAN AN NN =] N[NV
PORT PCR2_2 0000 00104 |32 S O T eV N A O IV VO IV VA A RV IV BN
PORT PCR2_3 0000 00104 |32 S RV T eV N A R IV VO I VA I RV IV B
PORT PCR2_4 0000 00104 |32 S VO T eV N A R IV VO IV VA R RV IV B
PORT PCR2_5 0000 00104 |32 NN VAN NN AN NN NV
PORT PCR2_6 0000 00104 |32 NN VAN AN AN NN NV
PORT PCR2_7 0000 00104 |32 NN VAN NN AN NN NV
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Table 2.28 List of Registers in Port Group 3 of C1M-A2 (BGA)
(0]
% § Bitmap
2 © %’ Register Value after | Access
§ o‘f ® | Name R/W | Reset Size 1511413 (12(11(10| 9 | 8 | 7 |6 | 5|4 (3|2 | 1| 0 |Remarks
PORT |3 P3 R/W {0000 16 — == ==|==|=[ V| N[N NV
PORT PSR3 R/W {0000 00001 |32 — = =|=|=|=|=|=| N[N N| V||| N]|V |Lower16bits
— === =]=|=|=| N[ N[N ~N|~N]~N| V]| |Upper 16 bits
PORT PPR3 R 0000H 16 — = === ==|=[ V| N[N AN A| NV
PORT PM3 RW |FFFF 16 — | === === = V[ V||| |||
PORT PMC3 R/W |0000H 16 — | === === =| V[V NN NN
PORT PFC3 R/W |0000H 16 — | === === = V[V ||| |||
PORT PFCE3 R/W |00004 16 — | === =|===| V[V N NN NN
PORT PFCAE3 R/W |00004 16 — | === =|===| V|V NN NN N]A
PORT PNOT3 w 0000+ 16 — | === =|=== V[V N NN NN
PORT PMSR3 R/W [0000 FFFFy |32 — | —|—=|—=|=]=|=|—=| V[V N]|V| V| N]| ]|V |Lower 16 bits
— == =|=|=|=|=[ | N |~N|{~N| V||| |Upper16 bits
PORT PMCSR3 RMW 0000 0000+ |32 — = =|=|=|=|=|=| | NNV N]| V||V |Lower16bits
— === =]=|=|=| N[ N[N ~N|~N]~N| V]| |Upper 16 bits
PORT PIBC3 R/W {0000 16 — === === =[ V| N[NV
PORT PBDC3 R/W {0000 16 — = === =|=|=[ V| N[N ANV
PORT PIPC3 R/W |0000+ 16 — | === === =| V[V || V|| |=]
PORT PU3 R/W |0000H 16 — | === === = V[V ||| |||
PORT PD3 R/W {0000 16 === == ==~ NI~~~ ]~
Bitmap
% g 25|24|19|18|17|16(12(8 |6 |5 |4 |2|1]|0
RS- Iocoutil PR bovoiad ol 111 S PR 11 DR A PR AT
PORT (3 PCR3_0 RW [00000010x |32 NN VAN NN AN N NNV
PORT PCR3 1 RW [000000104 |32 NNV AN NN NN =] N[NV
PORT PCR3 2 RW [000000104 |32 NNV AN AN AN NN NV
PORT PCR3 3 RW [000000104 |32 NNV AN AN AN NN NV
PORT PCR3_4 RW |000000104 |32 NN AN AN AN AN ANV
PORT PCR3_5 RW |000000104 |32 NN A AN AN AN ANV
PORT PCR3_6 RW |000000104 |32 NN AN A AN AN ANV
PORT PCR3_7 R/W 000000104 |32 N NN AN ANV A ANV
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Table 2.29 List of Registers in Port Group 4 of C1M-A2 (BGA)
()
§ E Bitmap
§ © (:;‘! Register Value after | Access
§ £ & |Name R/W | Reset Size 15(14(13|12|11|10( 9 (8 |7 |6 |5 |4 (3|2 | 1| 0 |Remarks
PORT |4 P4 R/W {0000+ 16 VIV A AV VANV ]V
PORT PSR4 RW {0000 0000+ |32 VN AA AN NN A A AV V] V]| |Lower 16 bits
VNN A[ AN NN A A AV V] V] A A |Upper 16 bits
PORT PPR4 R |0000H 16 VNN A AN A A A A AN A
PORT PM4 RW  |FFFFu 16 VIV VAN N[N A AN
PORT PMC4 RW  |0000+ 16 N VN[N A A[ AN AN A AN VA
PORT PFC4 RW {0000 16 R R R I e I U B B B BV B e e
PORT PFCE4 RW  |0000+ 16 — = NN AN A A A A A A A A] AN
PORT PFCAE4 RW  |0000+ 16 N VN[N N A AN A AN AV
PORT PNOT4 W |00004 16 VIV VAN NN A A AN
PORT PMSR4 RW |0000 FFFFy |32 NN AN AN A AN AA AN A | V] |Lower 16 bits
N NN A AN AN AN AN A] NV V| N |Upper 16 bits
PORT PMCSR4  |RW [00000000 |32 VAV AA AN NN A A AV V] V] V| N |Lower 16 bits
VNN AA| N[N A A A AN V] A |Upper 16 bits
PORT PIBC4 RW  |0000H 16 VIV A[A AN A A A A AN A
PORT PBDC4 RW  |0000H 16 VNN A ANV A A A AN A
PORT PIPC4 RW |0000 16 Vi—|—|—=| V|V |—=|—=|—|—=|—|Y|Y]|—
PORT PU4 RW  |0000+ 16 N VN[N A A[A[ AN A AN AV
PORT PD4 RW  |0000+ 16 N VN[N A A[ AN AN A AN VA
© Bitmap
§ g 25(24 (19|18 |17 (16|12 8 |6 |5 |4 |2 1|0
R el P i el A RN HEHREHE
PORT |4 PCR4_0 RW |0000 00104 (32 VN A AN AN AN =[NV ]=
PORT PCR4_1 RMW |0000 00104 (32 VN A AN AN AN AV =
PORT PCR4_2 RW |0000 00104 (32 VN A AN AN AN A AV =
PORT PCR4_3 RW |000000104 (32 VIV VAN AN A A=AV
PORT PCR4_4 RW |000000104 (32 VIV VAN AN A A= V[V ]V
PORT PCR4_5 RW |000000104 (32 VIV VAN AN A A= V[V A
PORT PCR4_6 RW 000000104 |32 VIV AN AN A A A=AV
PORT PCR4_7 RW 000000104 |32 VIV AN A A A A=AV
PORT PCR4_8 RW 000000104 |32 VIV AN AN A ANV A
PORT PCR4_9 RW |0000 00104 (32 VN AN ANV NNV
PORT PCR4_10  |RW (000000104 |32 VN AN AN =[N V]
PORT PCR4_11  |RW (000000104 |32 VN AN A AN =[NV
PORT PCR4_12  |RW (000000104 |32 VN AN AN = [NV
PORT PCR4_13  |RW (000000104 |32 VN AN AN AN AN AV
PORT PCR4_14  |RW (000000104 |32 VN AN A= V=]V
PORT PCR4_15  |RMW (000000104 |32 VIV VAN AN A A A=V
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Table 2.30 List of Registers in Port Group 5 of C1M-A2 (BGA)
o
% ;E; Bitmap
2 © §' Register Value after | Access
§ n? ® |Name Reset Size 1514 (13 (12|11(10| 9 | 8 |7 |6 [ 5|4 |3 |2 | 1| 0 |Remarks
PORT |5 P5 0000+ 16 — === = = V| V|| AN N] ]|V
PORT PSR5 0000 0000+ |32 — === ==| N[ V| N[N N[V N| V]|V |Lower16bits
— == === N| N[ N[N N|N| V|| ]| |[Upper16 bits
PORT PPR5 0000H 16 — == === N[N AN AN ]A
PORT PM5 FFFFy 16 — === == NN N[N A|V]V]|A
PORT PMC5 0000k 16 — == ===V V||| AN N[N
PORT PFC5 0000k 16 — == ===V V| NN AN N[N
PORT PFCE5 0000+ 16 — | == ===V V| NN AN N[N
PORT PFCAE5 0000+ 16 — | == ===V V| NN AN N[N
PORT PNOT5 0000+ 16 — | == ===V V| NN NN N[N
PORT PMSR5 0000 FFFFy |32 — | — === = V| V||| NN N]|N]AN] [Lower 16 bits
— === ==| N[ V| N[N N[N N|V]| ]| |Upper16bits
PORT PMCSR5 0000 0000+ |32 — | — === = V| V||| NN N]|N]AN] N [Lower 16 bits
— == === N| N[N NN N|N|N]|N]|V |[Upper16 bits
PORT PIBC5 0000H 16 — == === N[N A AN A ]A
PORT PBDC5 0000H 16 — == === N[N AN A A A|A|]A
PORT PIPC5 0000k 16 — == === V[N |=| V||| ||
PORT PU5 0000k 16 — == === V[N NN A A]| NV
PORT PD5 0000k 16 — == === V[N NN A N]| NV
© Bitmap
§ § 25|24 (19|18 (17 |16(12|8 |6 |5 |4 |2 |1]|0
2 a ; & W
PORT |5 PCR5_0 000000104 (32 N AV AN N A AN A AN AV
PORT PCR5_1 000000104 |32 N AV AN AN A AN A AN AV
PORT PCR5_2 0000 00104 |32 S O T eV N A O IV VO IV VA A RV IV BN
PORT PCR5_3 0000 00104 |32 S RV T eV N A R IV VO I VA I RV IV B
PORT PCR5_4 0000 00104 |32 S VO T eV N A R IV VO IV VA R RV IV B
PORT PCR5_5 0000 00104 |32 N NN AN ANV A ANV
PORT PCR5_6 0000 00104 |32 S RV T VA IRV RV VA VA Vi ey B RV IV I
PORT PCR5_7 0000 00104 |32 S RV T eV IV R IV VA IV VAN VA RV IV B
PORT PCR5_8 000000104 |32 N NN AN A AN A ANV
PORT PCR5_9 000000104 |32 N NN AN A AN A ANV
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Table 2.31 List of Registers in Port Group 6 of C1M-A2 (BGA)
(0]
§ E Bitmap
§ © (:;‘! Register Value after |Access
§ & ® |Name R/W | Reset Size 1514 (13 |12|11{10/ 9|8 |7 |6 | 5|4 |3 |2]| 1] 0 |Remarks
PORT |6 P6 RW |0000n 16 VIV VA AN NN A A A AN A
PORT PSR6 RW 00000000+ |32 VNN A AN NN A A AV V] V] V] |Lower 16 bits
NN NN AN AN A NN N Y] NN ]|V |Upper 16 bits
PORT PPR6 R 0000+ 16 N AN AN A N[N A AT NV AN
PORT PM6 RW  |FFFF4 16 NN AN AN A AN AN AV N
PORT PMC6 RW |0000x 16 VIV VAN NN A A A AN A A
PORT PFC6 RW {0000 16 VIV VAN NN A A AN AN
PORT PFCE6 RW |0000 16 — === |==|=|= Y| V[V ]|=]
PORT PFCAE6 RW |0000+ 16 VN AN A== V| A= =]V ]|=]
PORT PNOT6 W {00004 16 VN A A AN A A A A A ANV
PORT PMSR6 RW |0000 FFFFy (32 VN AN AN AN AN A V|| V] |Lower 16 bits
N A AN A AN AN N A V] V] V| N |[Upper 16 bits
PORT PMCSR6  |RW [00000000 |32 VNN AN NN A A AV V] V] V] |Lower 16 bits
N A AN N AN N AN N A V] V] V| N |[Upper 16 bits
PORT PIBC6 R/W 0000+ 16 NN AN AN AN AN AN [T AV N
PORT PBDC6 R/W 0000 16 NN AN A N[N A AT AN
PORT PIPC6 R/W 0000+ 16 NN NNV — —=|=]=|=
PORT PUB RW |0000H 16 VI VA AV A A AV AN V]V
PORT PD6 RW |0000+ 16 VI VA AV A A AV AN V]V
o Bitmap
= £ 25|24 (19|18 (17 |16(12| 8 |6 |5 |4 |2 |1]|0
z %- [ORNG] (@] E L
R ol P i e H R R EENBEEE
PORT |6 PCR6_0 RW |000000104 |32 N NN AN A AN A =[NV
PORT PCR6_1 RW [00000010x |32 NNV AN AN NN | =] N |[=]=]
PORT PCR6_2 RW [00000010x |32 NN VAN AN NN =] N[NV
PORT PCR6_3 RW [00000010+ |32 NN VAN NN N | =] N [=] V|
PORT PCR6_4 RW |0000 00104 |32 NN AN AN AN =] N[NV
PORT PCR6_5 RW |0000 00104 |32 NN AN AN ANV AN=] N =]V
PORT PCR6_6 RW |0000 00104 |32 NN AN AN AN AN =] N[N
PORT PCR6_7 R/W {0000 00104 |32 S RV T VA IRV RV VA VA Vi ey B RV IV I
PORT PCR6_8 R/W {0000 00104 |32 NN AN A AN AN =] N ==
PORT PCR6_9 R/W {0000 00104 |32 N NNV A AN AN =] N [=]=]
PORT PCR6_10 RW |000000104 |32 N NN AN A AN A AN A=A
PORT PCR6_11 RW |000000104 |32 N NN AN A AN A AN A=
PORT PCR6_12 RW |000000104 |32 N NN AN A AN A AN A=A
PORT PCR6_13 RW |000000104 |32 N AV A AN A AN A AN A=
PORT PCR6_14 RW |000000104 |32 N AV A AN A AN A AN A=A
PORT PCR6_15 RW |000000104 |32 N AV A AN A AN A AN A=A
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Table 2.32 List of Registers in Port Group 7 of C1M-A2 (BGA)
(0]
% § Bitmap
% © %’ Register Value after |[Access
§ o‘f ® | Name R/W | Reset Size 1511413 (12|11 (10|9 |8 |7 |6 |5 (4 (3 [2 (1 |0 |Remarks
PORT |7 P7 RW |0000+ 16 — == ==|==|=[ V| N[N NV
PORT PSR7 R/W {0000 0000x |32 — = =|=|=|=|=|=| N[N N| V||| N]|V |Lower16bits
— === =]=|=|=| N[ N[N ~N|~N]~N| V]| |Upper 16 bits
PORT PPR7 R 0000H 16 — = === ==| N[N A| NV
PORT PM7 RW |FFFF 16 — | === === = V[ V||| |||
PORT PMC7 R/W |0000H 16 R [ [ [ — — e R
PORT PFC7 R/W |0000H 16 R [ [ [ — — e R R
PORT PFCE7 R/W |00004 16 R [ [ [—" p— e A
PORT PFCAE7 R/W |00004 16 R [ [ [—" p— e A N N
PORT PNOT7 w 0000+ 16 — | === =|=== V[V N NN NN
PORT PMSR7 R/W [0000 FFFFy |32 — | —|—=|—=|=]=|=|—=| V[V N]|V|N| V||V |Lower16 bits
— == =|=|=|=|=[ | N |~N|{~N| V||| |Upper16 bits
PORT PMCSRY? R/W |0000 0000+ |32 — | —=|=|=|=|=|—=|=|=]|=| ||| V| ~N]|V |Lower16bits
— === =]=|=|=|=]|=[ | ~N|~N]|~| ]| |Upper 16 bits
PORT PIBC7 R/W {0000 16 — = === ==| N[N AN A]| NV
PORT PBDC7 R/W {0000 16 — = === =|=|=[ V| N[N ANV
PORT PIPC7 R/W {0000 16 — | === === |=|=|=|—=|Y|=||=]
PORT PU7 R/W |0000H 16 — | === === = V[V ||| |||
PORT PD7 R/W |0000+ 16 — | === === = V[V ||| |||
o Bitmap
§ % 25|24 (19|18 |17 |16|12|8 |6 |5 (4 [2 [1 |0
% Z% Register Value after [Access 8 8 8 Q x| Q| © g E)J o
§ ES Name R/W | Reset Size E E E E E % o & E % E E|a|a
PORT |7 PCR7_0 RW [00000010x |32 NNV AN NN NN NN NV
PORT PCR7_1 RW [00000010x |32 NN VAN AN NN =] N[NV
PORT PCR7_2 RW |0000 00104 |32 S O T eV N A O IV VO IV VA A RV IV BN
PORT PCR7_3 RW |0000 00104 |32 NN AN AN AN =] N[NV
PORT PCR7_4 RW |0000 00104 |32 S VO T eV N A R IV VO IV VA R RV IV B
PORT PCR7_5 R/W {0000 00104 |32 NN VAN NN AN =] N[NV
PORT PCR7_6 R/W {0000 00104 |32 NNV AN VAN AN A== |=]=|—
PORT PCR7_7 R/W {0000 00104 |32 NN ANV AN A| == N |=]=|—
PORT PCR7_8 R/W 000000004 |32 — === =[N|=| V=== =|—|—
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221.2 List of Pin Alternative Functions of C1M-A2 (BGA)

Table 2.33 to Table 2.40 show the list of alternative functions of each port pin. In the tables, “—” means a reserved
bit which cannot be selected.
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— — — LdINI — — — —| soeanvi sleanvy.L — —|  dnovdvl —| owooanvli| oiloanv.i ol| oL od
— — — 9dINI —| 0Ss3svdvl — —| eoeanvi €leanvy.L — — — —| e00anvL 6l0anNv.L ol| 60d
— >>| —
- — - GdINI - - - — - —| LnO 0veOQd|  D30VONI €00rNV.L €lorNvL| 800NVl 810aNV.L ol| g0d
— >\ —
— — - pdINI - — — — — —| 1nO oveoad 130VON3 Z00rny.L ziornvL|  Z00anvi /l0anv.L ol Lod
— D| —
— — — €dINI — — — — — —|1no 0ovedad|  030vON3 LOOrNY.L LornvL|  900anvL 9l0anv.L ol 90d
— — - ZdINI —| OS3rvdvl - — - — — - 000rNV.L olornvL|  soodnvi sloanv.L ol| sod
- — - LdINI - - XLZNVD —| roeanvi Leanv.L — - — —| vooanvi 710aNv.L ol| vod
- — - OdLNI - - - XHINVO - — — - €00rNV.L €lornv.L|  £00anv. €10aNv.L ol| €od
- — - — —| o0s3evdvl - — - — — - Zoornv.L ZorNvL|  200anvi zloanv.L ol| Zod
- — - — —| 0s3svdvL - — - — — - L00rNYL lornvl|  100anvl 1oanv.L ol| 1od
- — - — - - - — - — — - 000rNV.L olornv.L|  000dnv.L oloanv.L ol| ood
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— - — LdINI — —| 9ole08L — - — - — — —|  lo0zanvi LlzanvL ol| Led
- — - 9dLNI — —|  voleosL — - — - — — —|  9ozanvi 9lzanv.L ol 9ed
— - — GdINI — —| zolgosL — - — - — — —|  sozanvli slzanvL ol| Sed
— - — PdLNI — —| soleosL — - — - — — —|  yozanvli vizanv.L ol| ved
— - — €dLNI - —| eoleosL — - - - - — —|  eozanvi €lzanvL ol| €ed
— - — ZAINI - —| loleosL — - - - - — —| zozanvli zizanvL ol| Zed
— - — LdLNI - —| role98L — - - - - — —|  1ozanvi LizanvL ol Ved
— — — OdLNI — —| ooleosL — — — - — — —|  oozanvli olzanv.L ol| Oed
8LNO L1V 8NI"LIV [ Z1NO L1V INITLIV [ 91nO L1V ONI"LTV | S1NO L1V SNITLTV [ #1011V YNITLIV [ €10 L1V eNITLIV [ 2Lno L1V ZNITLIY [ 1IN0 LTV INITLTY mwmm M Jog
anjeuIB)lY WG aneuIBY UL anieuIBllY Y9 anjeuIB)lY WG SneuIB)Y Uiy anIeUIB)|Y PIE anjeusa)|Y puz anjeUIB)Y IS| [es8U9D)

¢ dnoig pod (VOg) Zv-INLO Ul suonoun aAneud)y uld JoisiT  Ge'z algel
— - — - — —| 9ozeosL — - — - —|  NMLvdvL —| swowanvi| suanvi ol S 1d
- — - — — —| vozeosL —| siolanvi — - —|  dmivdvl —| violanvi| vLLONVL ol ¥ 1d
- — - — — —| zozeosL - — — — — NALVAV.L —| eciowanvi| suanvi ol €17 1d
- — - — — —| sozeosL —| elolanvi — - — dALVdVL —| ziowanvi| zuanvi ol 21 71d
— - — - - —| eozeosL — - - - - NNLVdVL —| wowanvi| Luanvi Ol L id
— - — - - —|  LozeosL —| owanvi - - - dnivdvL —| owowanvi| ouranvi Ol 0V Ld
— - — - —| osavvdvL| LOzeosL — - - - - — —| eoanvyi 61LanNv.L ol 61d
— — — - —| os3ezvdvl| 00zeDSL —| eolanvy — - — — —| soiwanvi 81Lanv.L ol| 8§d
— — — - — —| 9o0eosL — — — - — — —| lowanvi Z1Lanvy ol Lid
— — — - — —|  vooeosL —| zoianvi — - — — —| 9oianvi allanvy ol 9d
— - — - — —| zoogosL — - — - — — —| soianvi sllanvy ol Sid
— - — - — —| coogosL —| soianvi — - — — —|  yoianvi viLanv.L ol ¥id
— - — - — —| eoogosL — - — - — — —| eolanvi €lLanvy ol €d
- — - — — —| 1o0eosL —| eolanvi — — — — —| zowanvi zianv ol Zd
- — - — — —|  lo0eosL - — — —| INILOVONZ — —| rowanvi Lanv ol 17id
- — - — — —| ooogosL —| oianvi — —| ONILOVONZ — —| ooianvi olLanv.L ol 0d
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aAjeuIBYY W8 SAjRWIBHY WL SAjRWIBHY W19 SAjRUIBYY WG SAREUIRYY Uiy aAjeuIBYY PIg aAReuIB)Y PUZ aAjeUIBYY IS| [eIUSD)
| dnous Hod (V9O9) Zv-INLD Ul suojoung aAjjeusd)|y uid Jo 1si y€'¢ 3lgeL

Page 122 of 2898

RENESAS

RO1UHO0607EJ0120 Rev.1.20

May 31, 2018



Section 2 Pins

RH850/C1M-A

— — — —| 9 LnoYouy3 — XLENVD — — — — — — — — — oll s1vd
— — — — — — — XHENVD — — — — — — — — ol| ¥l vd
— — — — OAYOHISD|  IAMOHISO — —|  XLOENIT™ — — — — — — — ol| € vd
— — — — —| [ISSOHISO | — — —|  xuoeNmy — — — — — — ol| z2vd
— — — — LSSO0HISO — X1ZNVO — — — — — — — — — ol L vd
— — — — 0SSO0HISO — — XHINVO — — oovedL — — — — — ol| 0L vd
— — — — OSOHISO OSOHISO — — — — — — — — — — ol| 6 td
— —| OAYLHISD|  IAMLHISO OSOHISO — — — — — — — — — — — ol| gvd
— — —| [ISSIHISO | — ISOHISO — — — — — — — — — — ol 7vd
— —| €SSOIHISO — €SSO0HISO — XLINVO — - — — — — - — - ol 9vd
— —| 2SSOLHISO — ZSSO0HISO — — XHINVO - — — — — - — - ol §vd
— —| 1SSOIHISO — — — XL1ONVO — — — — — — — — — ol| v vd
— —| 0SSOIHISO — — — — XHONVO — — — — — — — — ol| €vd
— — OSLHISO OSIHISO — — — — — — — — — — — — ol Zvd
— — OSIHISO — — — — — — — — — — — — — ol 1 vd
— — — ISLHISO — — — — — — — — — — — — ol 0vd
81N0O 11V SNITLIV [ 21NO LTV INI LIV 91N0 LIV ONI"LTV [ S1NO LTV SNITLTV [ ¥1NO LTV PNITLIV | €10 LIV ENITLTY | 21LNO LV ZNITLTY | LLNO LV INI LTV wwmﬂ M Jog
SANEWBYY UIg SARews)Y Yl SAREWS)Y UI9 aAjews)Y Yig aAjews)Y Yy aAews)Y pig aAews)ly pug aARews)Y Is| [IEIET)

¥ dnoug Hod (VO4g) Zv-INLD Ul SUOioUNS SAlUIB)Y Uld JO ISI l£Z9Iqel
— — — — — —| 00dseLINaSY — —| 9ylzooav — —| NMevdvLl —| slozanvli| sizanvi ol Led
— — — — — —| OOdSEINISH| XHEINISYH — — — —| dmevdvl —| vlozanvl| vilzanvi ol 9¢d

—_ \Sl —
— — — — —| os3ovdvL — — — —| LnO"1veoad|  O3LVON3 NAZYdVL —| €L0zanvL| €llzanvi ol| §ed

— >| —
— — — — —| 0Os3evdvl — — —| 94L000av| 1NO Lvedad 13LVON3 dAZYdVL —| =ziozanvli| zizanvi oll ved

—_ Dl —
— — — — — — — — — —| LNO 1ve0ad| 03LVON3I|  NNZVdvL —| 10zanvi|  Lllzanvi ol €ed
— — — — — — — — —| odL100av — —|  dnevdvl —| owozanvi| Olizanvi ol| Zed
— — — — —| OS3JevdvL| 00dSZINISYH — —| 9yL1000av — — — —| eozanv.i 6lzanv.L ol| L &d
— — — — —| OS3IVdVL| OOdSZINISH| X¥ZIN3SH — — — — — —| sozanvl 8lzanvL ol| 0¢d
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— — — _ _ _ — — — — — — — —| sioeanvli| sieanvi Ol| Sk 9d

— _ _ — _ — — — — — — — — —| wvioeanvli| vilieanvi ol| vi 9d

— _ _ — _ — — — — — — — — —| eloeanvl| eLeanvi olf €1 9d

— _ _ — — — — — — — — — — —| =zioeanvli| zieanvi olf zi 9d

_ — — — — — — — — — — — — —| oeanvli| Lieanvi olf L od

_ — — — — — — — — — — — — —| owoeanvli| oileanvi ol| oL od

_ — — — _ — — — — — - — LoLrnvL LLPNVL|  60£anvL 6leanv.L ol| 69d

_ _ _ _ — — — — — — — — 00LrNVL onrNvl|  sosanvi 81EaNY.L ol| 89d

— — — — —| 0S3lvdvL — — — —| N 1NO Lveoay — — —| loeanvi Lleanvy ol| Lod

— — — — —| 0S30vdvL — — — —| N"1NO 0veoay — — —| 9oeanvi gleanv.y ol 99d

_ _ _ — — — — — — —| AT1nO 1veoay — — —| soeanvi gleanv.L ol sod

— — — — — — — — — —| ALNO 0VEDQH| INILLVYONT — —| voeanvli yleanv.L ol| ¥ 9d

_ _ — — — — — — — —| M"LNO Lveoay — — — €0eanv.L €leanv.L ol €od

— — — — — — — — —|9410000av| M LNO 0VEOAH| ONILIVYONI — —| zoeanvi zIeanv.L ol Zod

— — — — — — — — - — — — £OLPNVL €rNvL|  Loeanvl LeanvL ol| Lod

— —| 9" lnoyoyy3 — — — — — — — — — ZoLrNvL ZurnvL|  oosanvi oleanv.L ol| 09d

8LNO 11V | 8NI 11V 1IN0 1TV | INMCLIV | 91NO 1V | ONI LIV | SINO LIV | SNITLTV | #LNO LIV | ¥NI 11V €1NO LTV eNI' LTV | zZLnO LV NITLV | LINO™ 1Y INIT LV wwm_nq_, M Jou
aAeuIB)Y YIg aAeuIB)Y YiL aAeuIBlY Y19 aAeulallY YIg aAleula)Y Yiy SAeuId)Y PIg SAljeuls)y pug SAjeuwIs)y IS} |eJsuss)
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— — — — axi1e1os — — — — — — — — — — — ol| 64d

— — — — — axyzIos — — — — — — — — — — ol| 8&d

— — — — MOSZIOS MOSzIOS — — — — — — — — — — ol| L&d

— — — — —| 0OS30vdvL — — — — olvadl — — — — — ol| 96&d

- —| 2-Lnowowss —|  axuos — - —|  xwoenmy - - - - - - - olf §&d

— — — — — axyhios — — —|  XHOENITY — — — — — — ol vad

— — — — MOSLIOS MOSIIOS — —|  XLIENITH — — — — — — — ol €4ad

— — OAYZHISO|  IAYZHISO MOS010S MOS0I0S — — —|  XdLENITY — — — — — — ol Z&d

_ _ _| _ISSZHISO axLo10s — — —|  xuzenny — — — — — — — ol 1 &d

— — €SSOZHISO — — axsoIos — — —|  XYZeENITH — — — — — — ol| 06d

81N0O 11V SNI™ LTV 100 11V INITLV | 91nO™ 1V ONI'LTV | SLNO LTV SNI'LTV | #1NO LTV PNITLIV | €LNO LTV eENITLV | ZLnO LTV NIV | LINO™ 1Y INIT LV wwmm_ n_w Jou
SAREWIBYY UIg EIEIENITY) aARews)Y Y9 aAjews)Y WG aAjews)Y Yy aAjews)Y pig aAlews)ly puz aAleuIa)lY Is| [IEIED)

G dnoig Hod (YOg) 2v-IN LD Ul suoiound aAleulslY uld 40 IsIT 8g'¢ dlqeL

Page 124 of 2898

RENESAS

RO1UHO0607EJ0120 Rev.1.20

May 31, 2018



Section 2 Pins

RH850/C1M-A

— — — - — - — — — — - — — - — - 1| 82d
- — — - — - - — — — — — — — — — ol L
- — — - — - - — — — — — — — — — ol 9
- —| 0SSOZHISO - - - - - - - - - - - - - ol su
— - — ISZHISO ax.1oos - - — - — - — €00rNV.L €lornvL|  8o0anv.L 810aNVL ol ¥
— —| 2SSOTHISO - — - - — - — —| INILLYON3 — - — - ol €.
— —|  OSeZHISO - —|  axyoios - — - — - — Z00rNv.L ziornvL|  200anvi 210aNv.L ol| ¢
— —| 1SSOZHISO - - - - — —| 9410000V —| ONILLYON3 — - — - ol 1
— —|  OSZHISO OSZHISO - - - — —| 9yL100av - — 000rNV.L olornvL|  sooanv.i sloanv.L ol 0z
81N0 L1V 8NI LTV [ ZLNO L1V INITLTV [ 91NO L1V ONI' LTV [ SLNO L1V SNI'LTV [ ¥LNO LIV YNITLTV [ €LNO LIV ENI' LTV | 2LnO L1V ZNITLTV [ LLNO L1V INI LTV wwmn__ n_w Jou
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RH850/C1M-A Section 2 Pins

2.2.2 C1M-A1 Port Function (QFP)
2.2.2.1 List of the C1M-A1 Port Registers (QFP)

Table 2.41 to Table 2.48 show detailed bitmaps of control registers in each port group. In the bitmap field, “V” means
an effective bit and “—” means a reserved one. Reserved bits are always read as value after resets. The write value also
should be a value after reset.
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Table 2.41 List of Registers in Port Group 0 of C1M-A1 (QFP)
(0]
§ % Bitmap
© pz4
% © % Register Value after | Access
§ no_ ® |Name R/W | Reset Size 1514 (13 (12|11(10| 9 | 8 | 7 |6 [ 5|4 |3 |2 | 1| O | Remarks
PORT |0 PO R/W {0000k 16 S RV T VA I A N IV VO IV VA VA HEVAN NV RV BV
PORT PSRO R/W {0000 00004 |32 NN AN A NN AN A NN NN |V |Lower 16 bits
NN AN AN NN AN AN A] NN ] N |V |Upper 16 bits
PORT PPRO R 0000H 16 N AN AN AN AN A AN ANV NN
PORT PMO RW  |FFFF 16 NNV NN AN AN NN ANV
PORT PMCO R/W 00004 16 NNV VNN A AN NN A A VY]
PORT PFCO R/W 00004 16 NN VNN AN AN NN AV V]
PORT PFCEO R/W 0000+ 16 NNV NN AN NN NN ANV V]
PORT PFCAEO R/W 0000+ 16 NNV NN A NN NN ANV
PORT PNOTO w 0000+ 16 NNV NN AN NN NN A AN
PORT PMSRO RMW |0000 FFFFy (32 NN AN NN NN AN N[N N N] N |V |Lower 16 bits
N NN AN AN NN NN AN ] V] V|V [Upper 16 bits
PORT PMCSRO  |RW |0000 00004 |32 VI V[NV V[V VY] V|V ] Y |Lower16bits
NN AN AN AN AN ANA] NN ] N |V |Upper 16 bits
PORT PIBCO R/W {0000 16 NN AN AN AN A AN AN ANV NN
PORT PBDCO R/W {00004 16 N AN AN AN AN A AT ANV NN
PORT PIPCO R/W 00004 16 NN A AN A === —=]=|—=|—]—
PORT PUO R/W 00004 16 NN VNN AN AN NN AV V]
PORT PDO R/W 00004 16 NNV VNN A AN NN A AV V]
o Bitmap
§ % 25|24|19|18|17|16(12(8 |6 |5 |4 |2|1]|0
% Z% Register Value after [Access 8 8 8 Q x| Q| © g E)J o
§ E (% Name R/W | Reset Size E E E E E % o & E % E E|a|a
PORT [0 PCRO_0 RW [00000010x |32 NN VAN NN AN =] N[NV
PORT PCRO_1 RW [00000010x |32 NN VAN AN NN =] N[NV
PORT PCR0_2 RW |0000 00104 |32 NN AN A AN AN =] N[NV
PORT PCRO_3 RW |0000 00104 |32 NN AN AN AN =] N[NV
PORT PCRO_4 RW |0000 00104 |32 NN AN A ANV A=] N[NV
PORT PCRO_5 R/W {0000 00104 |32 S RV I VA IRV RV VA VA Vi ey B RV IV I
PORT PCRO_6 R/W {0000 00104 |32 S RV T VA IRV RV VA VA Vi ey B RV IV I
PORT PCRO_7 R/W {0000 00104 |32 N NN AN A AN =] N[N
PORT PCRO_8 R/W [00000010x |32 NN VANV =][ N[NV
PORT PCRO_9 R/W [00000010x |32 NN VANV =][ N[NV
PORT PCRO_10 RW [00000010x |32 NN VAN NN AN N NNV
PORT PCRO_11 RW [00000010x |32 NN VAN AN NN N NNV
PORT PCRO_12 RW [00000010x |32 NN VAN AN NN N NNV
PORT PCRO_13 RW [00000010+ |32 NN VAN NN AN NN NV
PORT PCRO_14 RW |0000 00104 |32 S VO T eV N A R IV VO IV VA R RV IV B
PORT PCRO_15 RW |0000 00104 |32 NN AN A AN AN ANV
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Table 2.42 List of Registers in Port Group 1 of C1M-A1 (QFP)
o
§ ;E; Bitmap
% © §' Register Value after [Access
§ n? ® |Name R/W | Reset Size 15114 (13 |12|11(10(9 |8 |7 [6 [5 |4 (3 [2 |1 |0 |Remarks
PORT |1 P1 R/W {0000k 16 VI N[N AV VANV AN V]V
PORT PSR1 R/W {0000 0000+ |32 NN NN AN AN A AN AN [N N V] V|V |Lower 16 bits
NN NN AN AN A NN N [N NN ]|V |Upper 16 bits
PORT PPR1 R 0000+ 16 NN AN AN AN A AN A AT ANV N
PORT PM1 RW |FFFFy 16 VNV AN AN AN A A ANV
PORT PMC1 RW {0000k 16 VIV AA NN A AN A A
PORT PFC1 RW {0000k 16 VIV V[ AA NN A AN A A
PORT PFCE1 RW |0000n 16 VIV VA AN NN
PORT PFCAE1 RW {0000+ 16 VIV AN A A AN A AN AV
PORT PNOT1 W 0000+ 16 VIV VA AN N[N A
PORT PMSR1 RW 0000 FFFFy |32 VAN AN AN AN AN AN ] AV |Lower 16 bits
N A AN A AN AN N A V] V] V|V |[Upper 16 bits
PORT PMCSR1 RW 100000000+ (32 VNN AA NN N A A A AV V] V] |Lower 16 bits
NN NN AN AN A NN N Y] N |||V |Upper 16 bits
PORT PIBC1 R/W {00004 16 N AN AN AN AN A AN A AT AV N
PORT PBDCH1 R/W {00004 16 N AN AN AN AN AN A AT AV N
PORT PIPC1 RW {0000k 16 VIV VA AN —=] = V||V
PORT PU1 RW {0000k 16 VIV VA AN AN AN AN
PORT PD1 RW {0000k 16 VIV VAN NN A A AN A A
© Bitmap
§ § 25|24 (19|18 (17|16 (12|8 [6 |5 [4 |2 |1 |0
2 o . ol o [§)
R =l M i sl E B R EHRHEHBHEHE
PORT |1 PCR1_0 R/W {0000 00104 |32 NN AN A ANV A=] N[NV
PORT PCR1_1 R/W |000000104 |32 S RV I VA IRV RV VA VA Vi ey B RV IV I
PORT PCR1_2 R/W |000000104 |32 S RV T eV IV A R IV VA IV VA RV VAN IV B
PORT PCR1_3 R/W |00000010x |32 S RV T eV IV R IV VA IV VAN VA RV IV B
PORT PCR1_4 RW |000000104 |32 N NN AN A AN A ANV
PORT PCR1_5 RW |000000104 |32 N NN AN A AN A AN AV
PORT PCR1_6 RW |000000104 |32 N NN AN A AN A ANV
PORT PCR1_7 RW |000000104 |32 N AV A AN A AN A ANV
PORT PCR1_8 RW |000000104 |32 N AV AN N A AN A =[NV
PORT PCR1 9 RW |000000104 |32 N AV A AN A AN A =[NV
PORT PCR1_10  |[RW |0000 00104 |32 S VO T eV N A R IV VO IV VA R RV IV B
PORT PCR1_11 R/W {0000 00104 |32 NN AN AN A ANV
PORT PCR1_12  |[RW |0000 00104 |32 S VO T eV N A R IV VO IV VA R RV IV B
PORT PCR1_13  |[RW |0000 00104 |32 N NN AN ANV A ANV
PORT PCR1_14  |RW |0000 00104 |32 N NN AN ANV A ANV
PORT PCR1_15  |RMW |0000 00104 |32 N NN AN ANV A ANV
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Table 2.43 List of Registers in Port Group 2 of C1M-A1 (QFP)
o
% ;E; Bitmap
B © §' Register Value after |Access
§ n? ® |Name Reset Size 1514 (13 (12|11 (10|19 |8 |7 |6 [5 [4 [3 |2 |1 |0 |Remarks
PORT |2 P2 0000+ 16 — === ==|=]=| N[N AN
PORT PSR2 0000 0000+ |32 — | == =|=|=|=|—=| Y| V|| || ~N]|AN]| [Lower 16 bits
— === ==|=|=| N[N N|~N|~N|~N]| ]|~ |Upper 16 bits
PORT PPR2 0000H 16 — === === =| V| ||| N[N
PORT PM2 FFFFH 16 — | == =====| V||| NN NN
PORT PMC2 0000k 16 — | == =====| V| V||| N[N
PORT PFC2 0000k 16 — | == =====| V| V||| N[N
PORT PFCE2 0000+ 16 — == =====| V| V||| N[N
PORT PFCAE2 0000+ 16 — | == ====|=| V| V||| NN
PORT PNOT2 0000+ 16 — == =====| V| V| NN N[N
PORT PMSR2 0000 FFFFy |32 — | — === |==—=| Y| V| V||| N]|AN] N |Lower 16 bits
— | —=|=|=|=|=|=|= N[ N|~N|~N]|~N]|~|~]|A |Upper16 bits
PORT PMCSR2 0000 0000+ |32 —| = =|=|=|=|=|=| N[V N[N N|V]| ]|V |Lower16bits
— === ==|=|=| N[N N|N|~N|~N]| ]|V |Upper16 bits
PORT PIBC2 0000H 16 — === === =| V| ||| N[N
PORT PBDC2 0000H 16 — === === =| V| ||| N[N
PORT PIPC2 0000k 16 — == ====—=| V| V||| NN
PORT PU2 0000k 16 — == =====| V| V||| N[N
PORT PD2 0000k 16 — | == =====| V| V||| N[N
© Bitmap
=] Q
% § 25|24 19|18 |17 |16|12|8 |6 |5 [4 [2 [1 |0
3 s Register Value after |Access 2 G Ql o O e
é Eg Nargne Reset Size § g E E g g o E % % E E E E
PORT |2 PCR2_0 0000 00104 |32 NN A AN A A= N[V
PORT PCR2_1 0000 00104 |32 NN A AN A A= N[V
PORT PCR2_2 0000 00104 |32 S RV T VO I A N IV VO IRV A VO VA IRV IV B
PORT PCR2_3 00000010 |32 S RV T VA I A O IRV VA IRV VA VA IRV IV B
PORT PCR2_4 00000010+ |32 S RV T VA I A O IRV VA IRV VA VA IRV IV B
PORT PCR2_5 00000010 |32 S RV T VA I A O IRV VA IRV VA VA IRV IV BN
PORT PCR2_6 0000 00104 |32 NIV VAN AN AN NN AV
PORT PCR2_7 0000 00104 |32 NIV VAN AN AN NN AV
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Section 2 Pins

Table 2.44 List of Registers in Port Group 3 of C1M-A1 (QFP)
o
% ;E; Bitmap
% © §' Register Value after |Access
§ n? ® |Name Reset Size 15|14 ({13 |(12(11 (10|19 |8 |7 |6 |5 [4 (3 (2 |1 |0 |Remarks
PORT |3 P3 0000H 16 — === =]=|=|=| N[N || N[NV
PORT PSR3 0000 0000+ |32 — | == =|=|=|==| Y| V|| V|| ~N]|A~N]|N [Lower 16 bits
— === =]=|=|=| N[ N[N N|~N|~N| ]|V |Upper 16 bits
PORT PPR3 0000+ 16 — | = === === V| V|| AN N][N]
PORT PM3 FFFFH 16 — | = === === V| V||| N N]N]
PORT PMC3 0000k 16 — | = === === Y| V|| NN N][N]
PORT PFC3 0000k 16 — | = === === Y| V|| NN N[N
PORT PFCE3 0000+ 16 — | === === —=| V| V||| NN N]
PORT PFCAE3 0000+ 16 — | === === =| V| V|| NN N][N]
PORT PNOT3 0000+ 16 — | = === ==—=| V| V||| NN N]
PORT PMSR3 0000 FFFFy |32 — = =|=|=|=|=|=| N[NV N| V|| |Lower16bits
— | == =|=|=|=|=[ || N[ ~N]| V]| ~N|~N]| A~ |Upper16 bits
PORT PMCSR3 0000 0000+ |32 — = =|=|=]|=|=|=| N[N N[V N] V|| |Lower16bits
— === =]=|=|=| N[ N[N N|~N|~N| ]|V |Upper16 bits
PORT PIBC3 0000+ 16 — | = === === V||| AN N[N
PORT PBDC3 0000+ 16 — | = === === V| V|| || N]N]
PORT PIPC3 0000k 16 — === =]=|=]|=| N[NNI N|=]N
PORT PU3 0000k 16 — === =|=|=|=| N[N NNV
PORT PD3 0000k 16 — === =]= == N[N NNV
o Bitmap
§ ;E; 25|24 (19|18 (17|16 (12|8 [6 |5 [4 |2 |1 |0
3 3 |Register Value after |A 33 2o 3 =) e
PORT |3 PCR3_0 000000104 (32 VIV VAN AN A A A ANV A
PORT PCR3_1 0000 00104 |32 NN VAN NN AN =] N[NV
PORT PCR3_2 0000 00104 |32 NN VAN AN AN NN NV
PORT PCR3_3 0000 00104 |32 NN VAN NN AN NN NV
PORT PCR3 4 0000 00104 |32 NN VAN NN AN N NNV
PORT PCR3 5 0000 00104 |32 NN VAN NN AN N NNV
PORT PCR3 6 0000 00104 |32 NN VAN NN AN NN NV
PORT PCR3 7 0000 00104 |32 NN VAN AN NN N NNV
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Section 2 Pins

Table 2.45 List of Registers in Port Group 4 of C1M-A1 (QFP)
()
§ ;E; Bitmap
% © §' Register Value after [Access
§ £ & |Name R/W | Reset Size 15|14 (13 (12|11)|10(9 (8 [7 |6 |5 |4 (3 [2 |1 |0 |Remarks
PORT |4 P4 R/W {0000k 16 VI N[N AV VANV AN V]V
PORT PSR4 RW 000000004 |32 VN[N A AN N[N A A A AV V] V] A |Lower 16 bits
VNN A AN AN A A A ANV ] V] A |Upper16bits
PORT PPR4 R |0000k 16 VIV A A A AN A A A A AN A AN
PORT PM4 RW |FFFFy 16 VNV AN AN AN A A ANV
PORT PMC4 RW {0000+ 16 VI VAN AN A A AN A ANV VA
PORT PFC4 RW {0000k 16 R R R I O I Y e B B B B e e
PORT PFCE4 RW {0000+ 16 — = N NN A| A A A AN A AN
PORT PFCAE4 RW {0000+ 16 VIV AN A A AN A AN AV
PORT PNOT4 W 0000+ 16 VIV VA AN N[N A
PORT PMSR4 RMW 0000 FFFFy |32 VN A AN AN A A A AN A V]| V] |Lower 16 bits
N NN AN AN A AN AN A ]N]N| V| N |Upper 16 bits
PORT PMCSR4  [RMW [0000 0000+ |32 VNN AA NN N A A A AV V] V] |Lower 16 bits
VNN A AN NN A A A ANV ] V] A |Upper16bits
PORT PIBC4 RMW  |0000H 16 VN[V A AN A A A A A AN AN A
PORT PBDC4 RW {0000 16 VIV A AN A A A A A A A A A
PORT PIPC4 RW {0000k 16 v — =V N|=]=|= ==Y |V |=
PORT PU4 RW |0000 16 VIV A AV A A AV AN V]V
PORT PD4 RW |0000 16 VIV A AV A A AV ANV
@ Bitmap
§ % 2524|1918 [17[16|12|8 |6 |5 |4 |2 |1 |0
% Z% Register Value after |Access 8 8 8 (] r|lo| o E =
é E (% Name R/W | Reset Size | 2|2 &8 % ol & E % E E E E
PORT |4 PCR4_0 RW |000000104 (32 VI VAN A A AN N ]=] VAV ]=
PORT PCR4_1 RW |000000104 (32 N VAN N A AN AN A ANV ] =
PORT PCR4_2 RW |000000104 (32 VIV VA AN A A ANV =
PORT PCR4_3 RW 000000104 |32 VIV VA AN A A= V]V
PORT PCR4_4 RW |000000104 (32 VIV VAN AN A A =[NV ]V
PORT PCR4_5 RW 000000104 |32 VIV VA AN A A= V]V
PORT PCR4_6 RW |000000104 |32 N NN AN A AN A =[NV
PORT PCR4_7 RW |000000104 |32 N NN AN A AN A =[NV
PORT PCR4_8 RW |000000104 (32 VNV A ANV
PORT PCR4_9 RW |000000104 (32 N VAN A A AN A A YA
PORT PCR4_10  [RW [000000104 |32 VIV VAN AN A= V]V A
PORT PCR4_11  |RW (000000104 |32 N VAN N A A= VA
PORT PCR4_12  [RW (000000104 |32 VIV VAN AN A= V]V A
PORT PCR4_13  [RMW [000000104 |32 VIV VAN A A A AN AV A
PORT PCR4_14  |RW [000000104 |32 VIV VA AN A A= V]
PORT PCR4_15  |RMW [000000104 |32 VIV VA AN A A= V=]
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Section 2 Pins

Table 2.46 List of Registers in Port Group 5 of C1M-A1 (QFP)
o
% ;E; Bitmap
2 © §' Register Value after [Access
§ n? ® |Name Reset Size 1514 (13 (12|11 (10|19 |8 |7 |6 [5 [4 [3 |2 |1 |0 |Remarks
PORT |5 P5 0000+ 16 — === = = V| V|| AN N] ]|V
PORT PSR5 0000 0000+ |32 — === ==| N[ V| N[N N[V N| V]|V |Lower16bits
— == === N| N[ N[N N|N| V|| ]| |[Upper16 bits
PORT PPR5 0000H 16 — == === N[N AN AN ]A
PORT PM5 FFFFy 16 — === == NN N[N A|V]V]|A
PORT PMC5 0000k 16 — == ===V V||| AN N[N
PORT PFC5 0000k 16 — == ===V V| NN AN N[N
PORT PFCE5 0000+ 16 — | == ===V V| NN AN N[N
PORT PFCAE5 0000+ 16 — | == ===V V| NN AN N[N
PORT PNOT5 0000+ 16 — | == ===V V| NN NN N[N
PORT PMSR5 0000 FFFFy |32 — | — === = V| V||| NN N]| V]| [Lower 16 bits
— === ==| N[ V| N[N N[N N|V]| ]| |Upper16bits
PORT PMCSR5 0000 0000+ |32 — | — === = V| V||| NN N]|N]AN] N [Lower 16 bits
— == === N| N[N NN N|N|N]|N]|V |[Upper16 bits
PORT PIBC5 0000H 16 — == === N[N A AN A ]A
PORT PBDC5 0000H 16 — == === N[N AN A A A|A|]A
PORT PIPC5 0000k 16 — == ===V V|| =| || N[N
PORT PU5 0000k 16 — == ===V V||| AN NN
PORT PD5 0000k 16 — == ===V V||| AN N[N
Bitmap
% g 25|24 (19|18 |17 |16|12|8 |6 |5 (4 [2 [1 |0
é g’ Register Value after |Access 8 8 8 (6] x|l o|© E o
é é(% Name Reset Size E E E E E % o & E % E E E E
PORT |5 PCR5_0 000000104 |32 N NN AN A AN A AN AV
PORT PCR5_1 000000104 |32 N NN AN A AN A ANV
PORT PCR5_2 000000104 (32 N NN AN A AN A ANV
PORT PCR5_3 000000104 |32 N NN AN A AN A ANV
PORT PCR5_4 000000104 |32 NN AN AN AN AN ANV
PORT PCR5_5 000000104 |32 NN A AN AN AN ANV
PORT PCR5_6 000000104 |32 NN AN A AN AN =] N[NV
PORT PCR5_7 00000010+ |32 N NN AN ANV A ANV
PORT PCR5_8 00000010+ |32 N NN AN ANV A ANV
PORT PCR5_9 00000010+ |32 N NN AN ANV A ANV
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Section 2 Pins

Table 2.47 List of Registers in Port Group 6 of C1M-A1 (QFP)
£ e _
% (Zv Bitmap
§ £ g‘ Register Value after AFcess
= o O |Name Reset Size 15114 (13 |12|11(10(9 |8 |7 [6 [5 |4 (3 [2 |1 |0 |Remarks
PORT |6 P6 0000k 16 — === ==|=|=|=Y|=|V|=| N |=|=
PORT PSR6 0000 0000+ |32 —| = === |=|=|=|={Y|=| Y=Y |—|— |Lower 16 bits
— | —|—=|=|=|=|=|—=|—=|Y|=| ¥ |—=]| N |—]— |Upper 16 bits
PORT PPR6 0000+ 16 — === ]==|=|=|=Y|=|V|=|V|=|=
PORT PM6 FFFFy 16 — === =1=|=|=|=Y =]V |=| N |=|=
PORT PMC6 0000+ 16 — === =1=|=|=|=Y =]V |=| N |=|=
PORT PFC6 0000+ 16 — === =1=|=|=|=Y =]V |=| N |=|=
PORT PFCE6 0000H 16 — === =|=|=|=|=| V| =V |=|V|=]=
PORT PFCAE6 0000H 16 — === =|=|=|=|=| V| =V |=|V|=]=
PORT PNOT6 0000k 16 — === =|=|=|=|=| V| =V |=|V|=]=
PORT PMSR6 0000 FFFFy |32 —|—=|=|=|=|=|=|=|=|Y|=|Y|—=| Y |—|—|Lower 16 bits
—|—=|=|=|=|=|=|=|=|Y|=|Y|—=|Y|—=|—|Upper 16 bits
PORT PMCSR6 0000 0000+ |32 —|—=|=|=|=|=|=|=|=|Y|=|Y|—=| Y |—|—|Lower 16 bits
— | —|=|=|=|=|=|—=|—=|Y|=| ¥ |—=]| N |—]— |Upper 16 bits
PORT PIBC6 0000+ 16 — === ]==|=|=|=Y|=|V|=|V|=|=
PORT PBDC6 0000+ 16 — === ]==|=|=|=" =]V |=|V|=|=
PORT PUB 0000k 16 — === =1=|=|=|=Y =]V |=| N |=|=
PORT PD6 0000k 16 — === =1=|=|=|=Y =]V |=| N |=|=
® Bitmap
§ % 25|24 (19|18 (17|16 [12|8 |6 |5 |4 |2 [1 |0
% g’ Register Value after |Access 8 8 8 ] x| O|© E %
§ é(% Name Reset Size E E E E E E o & E % E E E E
PORT (6 PCR6_2 0000 00104 |32 NIV VAN NN NN =] N[NV
PORT PCR6_4 0000 00104 |32 S R RV VA VA VAN VAN VAN [NV [y e VA RV N
PORT PCR6_6 0000 00104 |32 S R RV VA VA VAN VAN VAN [NV [y e VA RV N
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Table 2.48 List of Registers in Port Group 7 of C1M-A1 (QFP)
£ e _
% s Bitmap
§ £ g‘ Register Value after AFcess
= a O | Name R/W | Reset Size 1514 (13 (12|11 (10|19 |8 |7 |6 [5 [4 [3 |2 |1 |0 |Remarks
PORT |7 P7 R/W {0000y 16 —| === ==|=]=|—=|=|=|V|=]||=]V
PORT PSR7 R/W {0000 0000+ |32 — | —|—=|=|=|=|=|—=|—=|—=|=| Y |—=]| N |—=] N [Lower 16 bits
— | —|=|=|=|=|=|—=|—=|—=|=| Y |=]| N |—=] N [Upper 16 bits
PORT PPR7 R 0000H 16 —| === ==|=|V|=]=|=|V|=]| =]V
PORT PM7 RW |FFFFy 16 — === =]=1=|=|===[¥|=|V|=]|
PORT PMC7 R/W {00004 16 —| === ====|=|=|=| | =] N |=]V
PORT PFC7 R/W {00004 16 — == ]=====|=|=|=| | =] N |=]V
PORT PFCE7 RW |0000H 16 —|—=l==|=|=|===|=|=]| Y |=|V|=]
PORT PFCAE7 RW  [0000x 16 — === |=|=|=|=|=|=|=||=| ¥ |—=]V
PORT PNOT7 w 00004 16 — === |=|=|=|=|=|=|—=||=| v |—=]N
PORT PMSR7 R/W {0000 FFFFy |32 — | —|—=|=|=|=|—=|—|—=|—|—=||—=] N |—]V [Lower 16 bits
—|—=|=|=|=|=|=|=|—=|=|—=|~]|=]|~|—=1] + |Upper 16 bits
PORT PMCSR7 R/W {0000 0000+ |32 —|—=|=|=|=|=|=|=|=|=|=|Y|=| Y |—=] |Lower 16 bits
—|—=|=|=]=|=|=|=|=|=|=| Y |=| ¥ |—] V |Upper 16 bits
PORT PIBC7 R/W {0000 16 —| === ==|=|V|=]=|=|V|=]| =]V
PORT PBDC7 R/W {0000 16 —| == ]====|=|=|=|=| | =] N |=]V
PORT PIPC7 R/W {00004 16 —| === ====|=|=|=| | =] N |=]V
PORT PU7 R/W {00004 16 —| = === ===|=|=|=| | =] N |=]V
PORT PD7 R/W {00004 16 —| === ====|=|=|=| | =] N |=]V
Bitmap
g o
s E 25|24 (19|18 (17|16 (12|8 [6 |5 [4 |2 |1 |0
o z w
-§ Eg Register Value after Alccess § § Sla § cL_-? g (EJ g — § "'EJ 8
= o O |Name R/W | Reset Size ojla|d|la|la|d|a|aja|a|o|a|a|a
PORT |7 PCR7_0 RW [000000104 |32 NNV AN AN AN NN NV
PORT PCR7 2 RW [000000104 |32 NNV AN AN NN NN NV
PORT PCR7_4 RW |000000104 |32 NN AN AN AN AN ANV
PORT PCR7_8 R/W 000000004 |32 — === =| V=]V |=]=|=]==]—
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2222 List of Pin Alternative Functions in C1M-A1 (QFP)

Table 2.49 to Table 2.56 show the list of alternative functions of each port pin. In the tables, “—” means a reserved
bit which cannot be selected.
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2.3 DNF

Digital Noise Filter (DNF) eliminates digital noise from external input signals. This product incorporates peripheral
function DNF.

2.3.1 Example of Noise Elimination

Figure 2.7 shows an example of noise elimination in peripheral function 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.
“0” in the figure means that high level is detected.

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 DNF input clock
Sampling clock Sampling clock
Input example 1 i Input example 4

UL
L

T
L

;

Input example 3 Input example 6

Output : Output

Figure 2.7 Timing Chart of Digital Noise Elimination

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.
e 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.

¢ 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, 2, 3, 4, 5, 6, and 7 is an unmodulated high-speed peripheral clock.
¢ The DNF input clock of DNF group number 8 is non-modulated low-speed peripheral clock.

RO1UHO607EJ0120 Rev.1.20 RENESAS Page 140 of 2898
May 31, 2018



RH850/C1M-A Section 2 Pins

2322 Details of the Control Registers

Base addresses of peripheral function DNF are listed in the following table.

Register addresses of peripheral function DNF are given as offsets from the base addresses in general.

Table 2.57 Register Base Address

Base Address Name Base address
<DNFO0_base> FFC3 00004
<DNF1_base> FFC3 04004
<DNF2_base> FFC3 08004
<DNF3_base> FFC3 0C004
<DNF4_base> FFC3 10004
<DNF5_base> FFC3 14004
<DNF6_base> FFC3 18004
<DNF7_base> FFC3 1C004
<DNF8_base> FFC3 20004
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23.23 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> + 44 x m (m: channel number)

Value after reset: 004

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 2.58 DNFPO1nCTLm 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 When read, 0 is read. When writing, write 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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2324 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 PRS2 to PRS0 bits (bits 2 to 0) and the SLST1 and SLSTO bits (bits 6 and 5) in the DNFPOInCTLm
register.

(2) Set the NFEN bit (bit 7) 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 the 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.

To change the setting while the DNF is in operation, clear the NFEN bit (bit 7) in the DNFPO1nCTLm register first, and
then execute the procedure in steps (1) to (6) above to remake the settings.
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2.3.25 Peripheral Function Pin for DNF Insertion
The signals shown in the table below are the targets of DNF insertion.

Table 2.59 DNF Insertion Targets (1/3)

DNF Group DNF Channel Target Pins for DNF Insertion
Number n Number m Pin Name Pin Function Peripheral IP
0 0 INTPO External interrupt input INTC
1 INTP1
2 INTP2
3 INTP3
4 INTP4
5 INTP5
6 INTP6
7 INTP7
8 TAPAOESO Emergency Hi-Z request input (for TAUDO PWM) | TAPA (via PIC1B)
9 TAPA1ESO Emergency Hi-Z request input (for TAUD1 PWM)
10 TAPA2ESO*! Emergency Hi-Z request input (for TAUD2 PWM)
11 TAPA3ESO Emergency Hi-Z request input (for TSG30 PWM)
12 TAPA4ESO Emergency Hi-Z request input (for TSG31 PWM)
13 TAPA5SESO*! Emergency Hi-Z request input (for TSG32 PWM)
1 0 ADCCOTRG SAR-AD conversion startup trigger input SAR-ADO
1 ADCC1TRG SAR-AD1
2 ADCC2TRG SAR-AD2
3 TSGTRG PIC external trigger input PIC1B
2 0 ENCAOTINO Capture trigger input ENCAO
1 ENCAOTIN1
2 ENCAOEO Encoder input
3 ENCAOE1
4 ENCAOQOEC
5 ENCA1TINO Capture trigger input ENCA1
6 ENCA1TINA
7 ENCA1EQO Encoder input
8 ENCA1E1
9 ENCA1EC
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Table 2.59 DNF Insertion Targets (2/3)

DNF Group DNF Channel Target Pins for DNF Insertion

Number n Number m Pin Name Pin Function Peripheral IP
3 0 TAUDOIO TAUDO channel input TAUDO

TAUDOI1
TAUDOI2
TAUDOI3
TAUDOI4
TAUDOI5
TAUDOI6
TAUDOI7
TAUDOI8
TAUDOI9
TAUDOI10
TAUDOI11
TAUDOI12
TAUDOI13
TAUDOI14
TAUDOI15
TAUD1I0 TAUD1 channel input TAUD1
TAUD11
TAUD1I2
TAUD1I3
TAUD114
TAUD1I5
TAUD1I6
TAUD1I7
TAUD1I8
TAUD1I9
TAUD1I10
TAUD1I11
TAUD1I12
TAUD1I13
TAUD1I14
TAUD1I15
TAUJOIO TAUJO channel input TAUJO
TAUJOI
TAUJOI2
TAUJOI3
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Table 2.59 DNF Insertion Targets (3/3)

DNF Group DNF Channel Target Pins for DNF Insertion
Number n Number m Pin Name Pin Function Peripheral IP
5 4 TAUJ110*! TAUJ1 channel input TAUJ1
5 TAUJ1I1*!
6 TAUJ112*
7 TAUJ1I3*!
6 0 TAUD210*! TAUD2 channel input TAUD2
1 TAUD2I1*!
2 TAUD2I12*!
3 TAUD2I3*!
4 TAUD214*!
5 TAUD215*!
6 TAUD2I6*!
7 TAUD2I17*!
8 TAUD2I8*!
9 TAUD219*!
10 TAUD2110*!
11 TAUD2I11*!
12 TAUD2!112*
13 TAUD2113*!
14 TAUD2114*!
15 TAUD2115*"
7 0 TAUD3I0*! TAUD3 channel input TAUD3
1 TAUD3I1*!
2 TAUD3I2*!
3 TAUD3I3*!
4 TAUD3I4*!
5 TAUD3I5*!
6 TAUD3I6*!
7 TAUD3I7*!
8 TAUD3I8*!
9 TAUD3I9*!
10 TAUD3I110*"
11 TAUD3I11*!
12 TAUD3I12*
13 TAUD3I13*
14 TAUD3I14*!
15 TAUD3I15*"
8 0 RSENTORX RSENTO receive data input RSENTO
1 RSENT1RX RSENT1 receive data input RSENT1
2 RSENT2RX RSENT2 receive data input RSENT2
3 RSENT3RX RSENTS receive data input RSENT3

Note 1. C1M-A1 does not have this pin.
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2.4  Pin Description

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

241 Overview
status.
2472 List of Pin Functions

Function of each pin is described below.

Table 2.60 C1M-A2 Pin Function (1/3)

Pin Name l{e] Function

AnVREFH (n =0 to 2) — ADCCn voltage supply and reference voltage
AnVSS (n=0to 2) — ADCCn ground

"ADCCNnTRG (n=0to 2) | ADCCn trigger
ADCCnlpg(n=0t02,p=0t03,9q=01t03) | ADCCn input channel pq

AUDATAmM (m =0 to 3) 10 AUDR command / address / data / flag m
AUDCK I AUDR clock

"AUDRST | AUDR reset

"AUDSYNC I AUDR timing control

AnVCC (n=0to 2) — ADCCn voltage supply

CANmMRX (m =0 to 3) | CANm receive data input

CANMTX (m =0 to 3) (6] CANm transmit data output

CSIHNCSSO0 (n=0to 2) (0] CSIHn serial peripheral chip select signal 0
CSIHNCSS1 (n=0to0 2) O CSIHn serial peripheral chip select signal 1
CSIHNCSS2 (n=0to 2) (0] CSIHn serial peripheral chip select signal 2
CSIHNCSS3 (n=0to0 2) (0] CSIHn serial peripheral chip select signal 3
CSIHNRYI (n =010 2) | CSIHn ready (1) / busy (0) input signal
CSIHNRYO (n =0 to 2) (0] CSIHn ready (1) / busy (0) output signal
CSIHNSC (n=0t0 2) 10 CSIHn serial clock signal

CSIHNnSI (n=0to 2) | CSIHn serial data input

CSIHNSO (n=0to0 2) O CSIHnN serial data output

"CSIHNnSSI (n=0to 2) | CSIHn slave select input signal
"DCURDY o Debug ready

DCUTCK I Debug clock

DCUTDI | Debug data input

DCUTDO O Debug data output

DCUTMS | Debug mode select

"DCUTRST | Debug reset

FLSCI3TX (FPDT) O Transmit data output

FLSCI3RX (FPDR) | Receive data input

FLSCI3SCK (FPCK) I Serial clock input

ENCANEO (n=0, 1) | ENCAnN encoder input (count pulse 0)
ENCANRE1 (n=0, 1) | ENCAnN encoder input (count pulse 1)
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Table 2.60 C1M-A2 Pin Function (2/3)

Pin Name 110 Function

ENCANTINm (n=0,1,m=0, 1) | ENCAnN capture trigger input nm
ENCANREC (n=0, 1) | ENCAnR encoder input (clear pulse)
WOUT_M O ECM error output (main)
WOUT_C O ECM error output (checker)
FLMODE | Operating mode select pin

MDO | Operating mode select pin 0

MD1 | Operating mode select pin 1
INTPm (m=0to7) | External interrupt input m

LPDCLK | LPD clock input (4-pin mode)
LPDCLKOUT (0] LPD clock output (4-pin mode)
LPDI | LPD data input (4-pin mode)
LPDO O LPD data output (4-pin mode)
"LPDRST I LPD Reset (4-pin mode)

PO_m (m=0to 15) 10 Port 0_m

P1_m (m =0 to 15) 10 Port 1_m

P2 m(m=0to7) 10 Port 2_m

P3_m(m=0to7) 10 Port 3_m

P4 _m (m=0to 15) 10 Port4_m

P5 m(m=0to9) 10 Port 5 m

P6_m (m =0 to 15) 10 Port 6_m

P7_m(m=0to7) 10 Port 7_m

P7_m (m = 8) | Port 7_m

SYSvCC — Voltage supply for system and PLL
VCC — Voltage supply for oscillator, flash memory, and port

buffer

VDD — Voltage regulators voltage supply
VSS — Ground

RVCC — Voltage supply for RDC

RVSS — Ground for RDC

"RESET | External reset input

RDC3AnCOM (n=0, 1) 10 Excitation common signal input/output
RDC3AnCOSMNT (n=0, 1) (0] COS-side monitoring signal output
RDC3AnRSO (n=0, 1) 10 Excitation signal input/output
RDC3AnS1 (n=0, 1) | Resolver signal input

RDC3AnS2 (n=0, 1) | Resolver signal input

RDC3AnS3 (n=0, 1) | Resolver signal input

RDC3AnS4 (n=0, 1) | Resolver signal input
RDC3ANSINMNT (n =0, 1) O SIN-side monitoring signal output
RLIN3MRX (m =0 to 2) | RLIN3m receive data input
RLIN3MTX (m =0 to 2) (6] RLIN3m transmit data output
SCInRXD (n =0 to 2) | SClIn receive data
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Table 2.60 C1M-A2 Pin Function (3/3)

Pin Name /0 Function

SCInSCK (n =0 to 2) 10 SClIn clock

SCInTXD (n=0to 2) O SCin transmit data

TAPANRESO (n =0 to 5) | Hi-Z control

TAPANUN (n =0 to 2) O Motor control output U phase (negative)
TAPANUP (n=0to 2) O Motor control output U phase (positive)
TAPANVN (n =0 to 2) (0] Motor control output V phase (negative)
TAPANVP (n=0to 2) O Motor control output V phase (positive)
TAPANWN (n =0 to 2) (0] Motor control output W phase (negative)
TAPANWP (n =0 to 2) O Motor control output W phase (positive)
TPBANO (n =0, 1) (0] TPBAnN channel output

TAUDnIm (n=0to 3, m=0to 15) | TAUDN channel input m

TAUDNOm (n=0to0 3, m=0to 15) O TAUDN channel output m

TAUJnIm (n=0to 1,m=0to 3) | TAUJn channel input m

TAUJNOm (n=0to 1, m=0to 3) O TAUJn channel output m

TSG3nOm (n=0to2,m=0to 7) (0] TSG3n channel output m

X1, X2 — Crystal oscillator connections
RSENTNRX (n =0 to 3) | SENT input

RSENTnSPCO (n=0to 3) (0] SENT control output

RDC3An_OUT_U (n=0,1) O RDC U-phase output

RDC3An_OUT_V (n=0,1) 0 RDC V-phase output
RDC3An_OUT_W (n=0, 1) O RDC W-phase output

CAUTION

In C1M-A2, use SCI30 with the alternative function pins within the same port group.
® When serial clock I/O signals are used
— P5_0(SCIORXD), P5_1(SCIOTXD), P5_2(SCIOSCK)
® \When serial clock I/O signals are not used
— P5_0(SCIORXD), P5_1(SCIOTXD)
— P7_2(SCIORXD), P7_4(SCIOTXD)
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Table 2.61 C1M-A1 Pin Function (1/3)

Pin Name 110 Function

AnVREFH (n =0 to 2) — ADCCn voltage supply and reference voltage
AnVSS (n=0to 2) — ADCCn ground

"ADCCNTRG (n=0to 2) | ADCCn trigger
ADCCOIpg(p=0t03,q=0to 3) | ADCCO input channel pq

This excludes the combination of p=2andg=2or3andofp=3

andqg=1to 3.

ADCC1lpg(p=0t03,q=0to 3) ADCC1 input channel pq

This excludes the combination of p =3 and q =0 or 3.

ADCC2Ipg (p=1,q=1103) | ADCC2 input channel pq

AUDATAmM (m =0 to 3) 10 AUDR command / address / data / flag m
AUDCK | AUDR clock

"AUDRST | AUDR reset

"AUDSYNC | AUDR timing control

AnVCC (n=0to 2) — ADCCn voltage supply

CANmMRX (m =0 to 3) | CANm receive data input

CANMTX (m =0 to 3) (6] CANm transmit data output

CSIHNCSS0 (n=0to 2) (0] CSIHn serial peripheral chip select signal 0
CSIHNCSS1 (n=0to 2) (6] CSIHn serial peripheral chip select signal 1
CSIHNCSS2 (n=0to 2) (0] CSIHn serial peripheral chip select signal 2
CSIHNCSS3 (n=01to0 2) O CSIHn serial peripheral chip select signal 3
CSIHNRYI (n=0to 2) | CSIHn ready (1) / busy (0) input signal
CSIHNRYO (n =0 to 2) (0] CSIHn ready (1) / busy (0) output signal
CSIHNSC (n=01t02) 10 CSIHn serial clock signal

CSIHNnSI (n=0to 2) | CSIHn serial data input

CSIHNSO (n=0to0 2) O CSIHn serial data output

"CSIHNSSI (n=0t02) | CSIHn slave select input signal
"DCURDY O Debug ready

DCUTCK I Debug clock

DCUTDI | Debug data input

DCUTDO o} Debug data output

DCUTMS | Debug mode select

"DCUTRST | Debug reset

FLSCI3TX (FPDT) (0] Transmit data output

FLSCI3RX (FPDR) | Receive data input

FLSCI3SCK (FPCK) I Serial clock input

ENCANEO (n=0, 1) | ENCAnN encoder input (count pulse 0)
ENCANRE1 (n=0, 1) | ENCAnN encoder input (count pulse 1)
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Table 2.61 C1M-A1 Pin Function (2/3)

Pin Name 110 Function

ENCANTINm (n=0,1,m=0, 1) | ENCAnN capture trigger input nm
ENCANREC (n=0, 1) | ENCAnR encoder input (clear pulse)
WOUT_M O ECM error output (main)
WOUT_C O ECM error output (checker)
FLMODE | Operating mode select pin

MDO | Operating mode select pin 0

MD1 | Operating mode select pin 1
INTPm (m=0to7) | External interrupt input m

LPDCLK | LPD clock input (4-pin mode)
LPDCLKOUT (0] LPD clock output (4-pin mode)
LPDI | LPD data input (4-pin mode)
LPDO O LPD data output (4-pin mode)
"LPDRST I LPD Reset (4-pin mode)

PO_m (m=0to 15) 10 Port 0_m

P1_m (m =0 to 15) 10 Port 1_m

P2 m(m=0to7) 10 Port 2_m

P3_m(m=0to7) 10 Port 3_m

P4 _m (m=0to 15) 10 Port4_m

P5 m(m=0to9) 10 Port 5 m

P6_m (m=2,4,6) 10 Port 6_m

P7_m(m=0, 2, 4) 10 Port 7_m

P7_m (m = 8) | Port 7_m

SYSvCC — Voltage supply for system and PLL
VCC — Voltage supply for oscillator, flash memory, and port

buffer

VDD — Voltage regulators voltage supply
VSS — Ground

RVCC — Voltage supply for RDC

RVSS — Ground for RDC

"RESET | External reset input

RDC3AnCOM (n = 0) 10 Excitation common signal input/output
RDC3ANnCOSMNT (n =0) (0] COS-side monitoring signal output
RDC3ANRSO (n =0) 10 Excitation signal input/output
RDC3AnS1 (n = 0) | Resolver signal input

RDC3AnS2 (n =0) | Resolver signal input

RDC3AnS3 (n = 0) | Resolver signal input

RDC3AnS4 (n =0) | Resolver signal input
RDC3ANSINMNT (n =0) O SIN-side monitoring signal output
RLIN3MRX (m =0 to 2) | RLIN3m receive data input
RLIN3MTX (m =0 to 2) (6] RLIN3m transmit data output
SCInRXD (n =0 to 2) | SClIn receive data
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Table 2.61 C1M-A1 Pin Function (3/3)

Pin Name /0 Function

SCInSCK (n =0 to 2) 10 SClIn clock

SCInTXD (n=0to 2) O SCin transmit data

TAPANESO (n=0to 1,3t0 4) | Hi-Z control

TAPANUN (n=0to 1) O Motor control output U phase (negative)
TAPANUP (n=0to 1) O Motor control output U phase (positive)
TAPANVN (n=0to 1) (0] Motor control output V phase (negative)
TAPANVP (n=01to 1) O Motor control output V phase (positive)
TAPANWN (n=0to 1) (0] Motor control output W phase (negative)
TAPANWP (n=0to 1) O Motor control output W phase (positive)
TPBANO (n = 0) (0] TPBAnN channel output

TAUDnIm (n=0to 1, m=0to 15) | TAUDN channel input m

TAUDNOm (n=0to 1, m=0to 15) O TAUDN channel output m

TAUJnIm (n=0, m=0to 3) | TAUJn channel input m

TAUJNOm (n=0,m=0to 3) O TAUJn channel output m

TSG3nOm (n=0to1,m=0to 7) (0] TSG3n channel output m

X1, X2 — Crystal oscillator connections
RSENTNRX (n =0 to 3) | SENT input

RSENTnSPCO (n=0to 3) (0] SENT control output

RDC3An_OUT_U (n=0) O RDC U-phase output

RDC3An_OUT_V (n =0) 0 RDC V-phase output
RDC3An_OUT_W (n=0) O RDC W-phase output

CAUTION

In C1M-A1, use SCI30 with the alternative function pins within the same port group.
® \When serial clock I/O signals are used
— P5_0(SCIORXD), P5_1(SCIOTXD), P5_2(SCIOSCK)
® \When serial clock I/O signals are not used
— P5_0(SCIORXD), P5_1(SCIOTXD)
— P7_2(SCIORXD), P7_4(SCIOTXD)
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243 Pin State

Definition of Reset State

In description of pin state, each reset state is defined as shown in Table 2.62.

Table 2.62 Definition of Reset State

Reset State Definition

External reset Reset state from an external pin (W =L)

Internal reset Between external reset release to internal reset release
After internal reset release State where internal reset is released

Table 2.62 and Table 2.63 show detailed pin states. Some pins may be excluded depending on grades and packages
of this product. For the pins included in each product, see Section 1.2, Pin Connection Diagram (Top View).
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Table 2.63 Pin State (1/2)
Pin Function Pin Function
"RESET =L "RESET =H
External Reset Before Internal After Internal
Classification Pin Name State Reset Release Reset Release
Clock X1 | | |
X2 o o (e}
System control "RESET | (Pull-down) | (Pull-down) | (Pull-down)
MDO | (Pull-down) | (Pull-down) | (Pull-down)
MD1 | (Pull-down) | (Pull-down) | (Pull-down)
FLMODE | (Pull-down) | (Pull-down) | (Pull-down)
ECM "ERROROUT_M o o
General-purpose PO_x VA VA z
1/0 ports P1_x VA VA VA
P2_x z z z
P3_x z z z
P4_x z z z
P5_x z z z
P6_x z z z
P7_x(x=0to7) z z z
P7_8 | (Pull-down) | (Pull-down) | (Pull-down)
SAR A/D ADCCOIxx z z z
ADCC1Ixx z z z
ADCC2Ixx z z z
Resolver signal input RDC3A0Sx VA VA z
RDC3A1Sx z z z
Excitation signal output RDC3A0RSO, RDC3A0COM z z z
RDC3A1RSO, RDC3A1COM z z z
AUD RAM "AUDRST | (Pull-down) | (Pull-down) I (Pull-down)
monitoring AUDCK I (Pull-up) | (Pull-up) | (Pull-up)
"AUDSYNC | (Pull-up) | (Pull-up) | (Pull-up)
AUDATAOQ to AUDATA3 | (Pull-up) | (Pull-up) | (Pull-up)
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Table 2.63 Pin State (2/2)
Pin Function Pin Function
"RESET =L "RESET =H
Classification Pin Name External Reset Before Internal After Internal
State Reset Release Reset Release
Debug system DCUTDI/LPDI/FLSCI3RX | Nexus: DCUTDI 4 | (Pull-up) | (Pull-up)
LPD-4pin: LPDI 4 | (Pull-up) | (Pull-up)
Writer I/F: FLSCI3RX z z z
BSCAN: DCUTDI | (Pull-up) | (Pull-up) | (Pull-up)
DCUTDO/LPDO/ Nexus: DCUTDO z z z
FLSCI3TX LPD-4pin: LPDO 4 o} O
Writer I/F: FLSCI3TX z z z
BSCAN: DCUTDO z z z
DCUTCK/LPDCLK/ Nexus: DCUTCK 4 | (Pull-up) | (Pull-up)
FLSCI3SCK LPD-4pin: LPDCLK z | (Pull-up) | (Pull-up)
Writer I/F: FLSCI3SCK 4 4 4
BSCAN: DCUTCK | (Pull-up) | (Pull-up) | (Pull-up)
DCUTMS Nexus: DCUTMS 4 | (Pull-up) | (Pull-up)
LPD-4pin: EVTO *' z o o
Writer I/F: (w/o function) |Z z z
BSCAN: DCUTMS | (Pull-up) | (Pull-up) | (Pull-up)
DCUTRST / LPDRST | Nexus: DCUTRST | (Pull-down) | (Pull-down) | (Pull-down)
LPD-4pin: LPDRST
Writer I/F: (w/o function)
BSCAN: DCUTRST
"DCURDY /LPDCLKOUT | Nexus: DCURDY z 0 o)
LPD-4pin: LPDCLKOUT | Z (e} (e}
Writer I/F: (w/o function) |(Z 4 4
BSCAN:(w/o function) z z z
Note: I: Input
O: Output
Z: High impedance
Pull-up: On-chip pull-up resistor
Pull-down: On-chip pull-down resistor
Note 1. EVTO is not used in this device.
RO1UHO0607EJ0120 Rev.1.20 REN ESAS Page 155 of 2898

May 31, 2018



RH850/C1M-A

Section 2 Pins

244

Handling of Unused Pins

Table 2.64 shows an example handling of unused pins.

Table 2.64 Example Handling of Unused Pins (1/2)
Category Pins 10 Example handling of unused pins Internal pull-up/pull-down resistor
Clock X1 | (Required) None
X2 O (Required) None
System control RESET | (Required) An internal pull-down resistor is
included.
MDO, FLMODE (Required. When they are used in An internal pull-down resistor is
user boot mode, separately connect included.
them with VSS via resistors.)
MD1 Separately connect the pin with VSS | An internal pull-down resistor is
via a resistor. included.
ECM ERROROUT M 0 Leave the pin open. None
General-purpose | PO_m, P1_m, P2_m, 10 [Input mode] Internal pull-up/pull-down resistors
I/O port P3_m, P4_m, P5_m, « Leave the pins open, and disable | that can be set by the registers are
P6_m,P7_m(m=0to7) “input enable” (PMCn_m = 0, included.
PMn_m =1, and PIBCh_m =0
(values after reset)).
* Leave the pins open, and enable
the internal pull-up/pull-down
resistors (use PUn_m and
PDn_m).
» Separately connect each pin with
the power supply/GND via a
resistor.
[Output mode]
* Leave the pins open.
General-purpose | P7_8 * Leave the pin open. An internal pull-down resistor is
input port « Separately connect the pin with included.
VSS via a resistor.
ADCC ADCCnlpq Leave the pin open. None
(Analog input-only)
RDC3A RDC3AnCOM, 1/0 Leave the pins open and stop the None
RDC3AnRSO analog circuit.
RDC3AnS1, RDC3AnS2, || Leave the pins open and stop the None
RDC3AnS3, RDC3AnS4 analog circuit.
Debug system AUDRST | * Leave the pin open. An internal pull-down resistor is
(AUDRAM) * Separately connect the pin with included.
VSS via a resistor.
AUDCK, AUDSYNC * Leave the pin open. An internal pull-up resistor is included.
* Separately connect the pin with
VCC via a resistor.
AUDATAnN 10 Leave the pin open. An internal pull-up resistor is included.

RO1UHO607EJ0120 Rev.1.20

May 31, 2018

RENESAS

Page 156 of 2898



RH850/C1M-A

Section 2 Pins

Table 2.64

Example Handling of Unused Pins (2/2)

Category

Pins

10

Example handling of unused pins

Internal pull-up/pull-down resistor

Debug system
(NEXUS/LPD)

DCUTDI

* Leave the pin open.
» Separately connect the pin with
VCC via a resistor.
(Serial programming mode is
disabled.)

An internal pull-up resistor is included.

DCUTDO

* Leave the pin open.

(Serial programming mode is
disabled.)

None

DCUTCK

* Leave the pin open.
 Separately connect the pin with
VCC via a resistor.
(Serial programming mode is
disabled.)

An internal pull-up resistor is included.

DCUTMS

* Leave the pin open.

» Separately connect the pin with
VCC via a resistor.

An internal pull-up resistor is included.

DCUTRST

Separately connect the pin with VSS
via a resistor.

An internal pull-down resistor is
included.

DCURDY

Leave the pin open.

None

N.C.

AOVSS(N.C.),
A2VSS(N.C.), VSS(N.C.)

Connect the pins to the power supply
of the same name as those that do
not include N.C.

None

Power system

SYSVCC — (Required)
VCC — (Required)
VDD — (Required)
VSS — (Required)
AnVCC — (Required)
AnVSS — (Required)
AnVREFH — (Required)
RvVCC — (Required)
RVSS — (Required)

Note 1.
Note 2.

resistors, be careful so that the resistance voltage is not divided.

When a pull-up/pull-down is performed via a resistor outside the product, set the resistance value to 1 kQ or more.
When a pull-up/pull-down is also performed via a resistor outside the product for a pin that includes internal pull-up/pull-down
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Section 3

3.1 Overview

3.1.1 Block Configuration

CPU System

A block diagram of RH850/C1M-A is shown in Figure 3.1.

RHS850/CIM-AT1 does not have CPU2 (PE2).

Code Flash

Flash Interface

Local RAM

Debug | | DMA

CPU1(PE1)

Checker Core

[

IPG

INTC1

SEG

MPU —>| Local RAM

PEG

Global
RAM

CPU2(PE2)

FPU

i |

A

]

IPG
SEG
PEG

INTC1

MPU

FPU

Local RAM

SubCPU

Icache

EMU3

[—>|

System

nterconnect

[ Slave Guard

!

l T-Bus l

Data Flash

INTC2

DMA reg

Peripheral
Group0

!

|
Lo

Peripheral Peripheral Peripheral Peripheral Peripheral Peripheral
Group!  Group2  Group3  Group4  Group5  Groupé

Figure 3.1 Block Diagram of RH850/C1M-A1 and C1M-A2

CPU1 (PE1)

The RH850 G3MH core is included as a main CPU. CPU1 also includes the checker core for safety assurance.

CPU2 (PE2)

The RH850 G3MH core is included for enhanced performance CPU (RH850/C1M-A2).

SubCPU (PE3) in EMU3

The G3MH core is included as the SubCPU (PE3) in EMU3, the motor controlling IP.
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Local RAM
Each PE has a RAM to which high speed access is possible.

Global RAM
A large-capacity shared RAM.

Code Flash

A large-capacity flash memory is included for program storage. CPU1, CPU2, and the SubCPU share the code flash and
they are connected with each other via the flash interface.

Data Flash
This is a flash memory which can be rewritten by the CPUs.

P-Bus

The P-Bus connects the peripheral IPs. The P-Bus is divided into seven peripheral groups (0 to 6). For details, see
Section 3.1.2, Configuration of Peripheral Groups.

INTC1, INTC2

INTCI1 is an interrupt controller exclusive to each PE. INTC2 is a common interrupt controller that all PEs share, being
able to set the binding destination PE of an interrupt request by the registers.

DMA
Two DMA transfer modules, DMAC and DTS, are included.

Slave Guard

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

guard functions:

(1) PE guard (PEG)
The PE guard is a function to prevent unauthorized access to the resources in the PE from the bus master other than
the PE itself. Access from the PE itself is only enabled but all other accesses are disabled after release from the
reset state. For details, see Section 3.2.4.1, PE Guard Function (PEG).

(2) Global RAM guard (GRG)
The global RAM guard is a function to prevent unauthorized access to the global RAM from the bus master. The
global RAM is in the unprotected state (accessible from all bus masters) after release from the reset state. For
details, see 29.4.2, GRG (Global RAM Guard) in Section 29, Functional Safety.

(3) Peripheral guard (PBG)
The peripheral guard is a function to prevent unauthorized access to peripheral devices from the bus master.
Peripheral devices are in the unprotected state (accessible from all bus masters) after release from the reset state.
For details, see 29.4.3, PBG in Section 29, Functional Safety.
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3.1.2 Configuration of Peripheral Groups

P-Bus is connected to peripheral groups 0 to 6 and CPUs. The individual modules belong to one of the peripheral
groups as shown in the table below. For module names, see the corresponding list of registers in each chapter.

Table 3.1 Peripheral Group Configuration (1/4)

Peripheral Group Module Name*"
CPU INTCA

IPIRSS

IPG

MEV

PEG

SEG

TESTCOMP

CPU (DEBUG) AUDR

0 APDP[INTC2]
APDP[PDMA]
DMASS

ECCCPU1
ECCCPU2
ECCEEP
ECCEEPC

ECCFLI

ECCGRAM

ECCIC1

ECCIC2
FACI[FCUFAREA*2]
FLASH[FRDCYCLD]
INTC2

MGDGR

MISG (CPU1, CPU2)
PBGI[PBGO, PBG1]
ICUSE

DataFlash
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Table 3.1 Peripheral Group Configuration (2/4)

Peripheral Group

Module Name*'

1

OSTMn (n =0, 2)

WDTAN (n =0)

SWDTAN (n = 0)

SClI3n (n =0, 2)

RSENTn (n=0, 2)

APDP[RSENTN (n = 0, 2)]

PBG[PBG2]

TAUDn (n =0, 2, 3)

TAUJn (n =0)

TSG3n (n=0, 2)

TAPAn (n=0, 2, 3,5)

TPBAnN (n =0)

ENCAn (n =0)

PIC1Bn (n = 0)

PIC2D

PBG[PBG4]

CSIHn (n=0, 1, 2)

APDP[CSIHn (n =0, 1, 2)]

E7RC1M/C

E7RC2M/C

E7CSOM/C

E7CS1M/C

E7CS2M/C

INTIF

APDP[INFTIF]

RS-CANFD

DMA/DTSTRGSEL

EMU3*3

ECCCPU3

ECCIC3

MISG (SubCPU)

RDC3An (n =0, 1)

APDP[RDC3AnN (n =0, 1)]

PBG[PBG6]

PBG[PBG7]

PBG[PBGS]
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Table 3.1 Peripheral Group Configuration (3/4)

Peripheral Group

Module Name*'

3

ADCCn (n=0, 2)

APDP[ADCCn (n = 0, 2)]

ADPA

DCRAn (n = 0)

DNFn (n=0to 8)

APDP[DNFn (n = 0 to 8)]

RLIN3n (n =0, 2)

ECM

ECM[ECMC]

ECM[ECMM]

EINT

APDPIEINT]

EMUSINT

APDP[EMUEINT]

FACI[other than FCUFAREA]

FLASH[SELFID, SELFIDST)]

FLASH[OPBT, PRDNAME]

PORT

APDP[PORT]

PBG[PBGY]

PBG[PBG10]

PBG[PBG11]

OSTMn (n=1, 3)

WDTAn (n = 1)

SWDTn (n=1)

SCI3n (n=1)

RSENTn (n =1, 3)

APDP[RSENTN (n = 1, 3)]

PBG[PBG3]

TAUDn (n = 1)

TAUJn (n=1)

TSG3n (n=1)

TAPAN (n = 1, 4)

TPBAN (n=1)

ENCAn (n = 1)

PIC1B (n=1)

PBG[PBGS5]
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Table 3.1 Peripheral Group Configuration (4/4)
Peripheral Group Module Name*"
5 CLMAC

CLMAN (n=0to 3)
FLASH[FHVE15]
FLASH[FHVE3]

SYS

PBG[PBG13]

6 ADCCn (n=1)
APDP[ADCCn (n=1)]
DCRAnNn (n=1)

RLIN3n (n=1)
PBG[PBG12]

Note 1.  The applicable module or register is indicated with [ ].
Note 2.  Refer to RH850/C1M-A Flash Memory User's Manual: Hardware Interface.
Note 3. Access to EMU3 from the SubCPU is not via peripheral group 2 but through a dedicated path.

RO1UHO607EJ0120 Rev.1.20 RENESAS Page 163 of 2898
May 31, 2018



RH850/C1M-A Section 3 CPU System

3.2 CPU

3.2.1 Core Functions

3.2.1.1 Features

Table 3.2 lists features of the RH850G3MH core.

Table 3.2 Features of the RH850G3MH Core

ltem Feature

CPU e Advanced 32-bit architecture for embedded control
e 32-bit internal data bus
e Thirty-two 32-bit general registers
o RISC-type instruction sets
— Long-/short- format load/store instructions
— Three-operand instructions
— Instruction sets based on C language
o CPU operating modes
— User mode and supervisor mode
e Address space: 4-Gbyte linear address space for both data and instructions

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

Coprocessor o A floating-point operation coprocessor (FPU) mounted
— Supports single precision (32 bits) and double precision (64 bits).
— Supports data types and exceptions conforming to IEEE754.
— Rounding mode: Neighborhood, 0 direction, + « direction, and — « direction
— Handling subnormal numbers: Rounding down to O or exception notification to conform to IEEE754

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

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

Memory Management e Memory protection function (MPU): 16 areas settable

Cache e Instruction cache

Note 1. CLK_EMU_H for the SubCPU of EMUS.
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3.21.2 Register Set

The program registers and system registers are explained in this section.

(1) Program registers

Program registers include the general-purpose registers (r0 to r31) and a program counter (PC). The general-purpose
register r0 always retains 0, but the values of the registers rl to r31 after reset are undefined.

Table 3.3 List of Program Registers

Program Register Name Function Description
General-purpose registers r0 Zero register Always retains “0”.
r1 Assembler reserved register Used as working register for generating
addresses
r2 Register for address and data variables (this register is used when the real-time OS in
use does not use this register)
r3 Stack pointer (SP) Used for generating a stack frame when a
function is called
r4 Global pointer (GP) Used for accessing a global variable in the
data area
r5 Text pointer (TP) Used as a register that indicates the start of
the text area (area where program code is
placed).
r6-29 Register for addresses and data variables
r30 Element pointer (EP) Used as a base pointer for generating
addresses when accessing memory
r31 Link pointer (LP) Used when the compiler calls a function
Program counter PC Retains instruction addresses during execution of programs

Note: For further descriptions of r1, r3 to r5, and r31 used for an assembler and/or C compiler, see the manual of each software
development environment.
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(a) General-purpose registers

A total of 32 general-purpose registers (10 to r31) are provided. All of these registers can be used for either data
variables or address variables. The general-purpose register r0 always retains 0, but the values of the registers rl to r31
after reset are undefined.

Of the general-purpose registers, 10 to r5, 130, and r31 are assumed to be used for special purposes in software
development environments, so it is necessary to note the following when using them.

1. 10,3, and r30
These registers are implicitly used by instructions.

10 is a register that always retains “0”. It is used for operations that use 0 and addressing with base address being 0.
r3 is implicitly used by the PREPARE, DISPOSE, PUSHSP, and POPSP instructions.
r30 is used as a base pointer when the SLD or SST instruction accesses memory

2. rl, 14,15, and r31
These registers are implicitly used by the assembler and C compiler.

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

3. 12
This register might be used by a real-time OS in some cases. If the real-time OS that is being used is not using r2, r2
can be used as a register for address variables or data variables.

(b) PC — Program counter

The PC retains the address of the instruction being executed.

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T Valeafterreset
PC| PC31-0

Table 3.4 PC Register Contents

Bit Position Bit Name Function R/W  Value after Reset
31to1 PC31-1 The address of the instruction being executed. RW
0 PCO Fixed to 0. Branching to an odd number is disabled. RW 0

Note 1.  The value after reset differs depending on the startup area. For details, see Section 4, Address Space.
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(2) Basis System Registers

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

System registers are read from or written to by using the LDSR or STSR instruction and specifying the system register

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

Table 3.5 Basic System Registers

Register Number

(reg.ID, sel.ID) Name Function Access Permission
SRO0, 0 EIPC Status save registers when acknowledging El level exception SV
SR1,0 EIPSW Status save registers when acknowledging El level exception SV
SR2,0 FEPC Status save registers when acknowledging FE level exception SV
SR3,0 FEPSW Status save registers when acknowledging FE level exception SV
SR5, 0 PSW Program status word *1
SR6, 0 FPSR (See (4) FPU function register) CUO and SV
SR7,0 FPEPC (See (4) FPU function register) CUO and SV
SR8, 0 FPST (See (4) FPU function register) Cuo
SR9, 0 FPCC (See (4) FPU function register) Cu0
SR10,0 FPCFG (See (4) FPU function register) Cuo0
SR13,0 ElIC El level exception cause SV
SR14,0 FEIC FE level exception cause SV
SR16, 0 CTPC CALLT execution status save register UM
SR17,0 CTPSW CALLT execution status save register UM
SR20, 0 CTBP CALLT base pointer UM
SR28, 0 EIWR El level exception working register SV
SR29, 0 FEWR FE level exception working register SV
SRO, 1 MCFGO Machine configuration SV
SR2, 1 RBASE Reset vector address SV
SR3, 1 EBASE Exception handler vector address SV
SR4, 1 INTBP Base addresses of the interrupt handler address table SV
SR5, 1 MCTL CPU control SV
SR6, 1 PID Processor ID SV
SR11, 1 SCCFG SYSCALL operation setting SV
SR12, 1 SCBP SYSCALL base pointer SV
SRO, 2 HTCFGO Thread configuration SV
SR6, 2 MEA Memory error address SV
SR7, 2 ASID Address space ID SV
SR8, 2 MEI Memory error information SV
Note 1. The access permission differs depending on the bit. For details, see (e) PSW — Program status word.
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(a) EIPC — Status save register when acknowledging El level exception

When an EI level exception is acknowledged, the address of the instruction that was being executed when the EI level
exception occurred, or of the next instruction, is saved to the EIPC register (refer to section 4.1.3, Types of Exceptions
in the RH850G3MH User’s Manual: Software).

Because there is only one pair of EI level exception status save registers, when processing multiple exceptions, the

contents of these registers must be saved by a program.

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

31 0
T T 17T 1T 17T T T T T T T T T T T T T T T T T T T T T T ] valeafter reset
EIPC EIPC31-0 Undefined
Table 3.6 EIPC Register Contents
Bit Position Bit Name Function R/W  Value after Reset
31to1 EIPC31-1 These bits indicate the PC saved when an El level exception is R/W  Undefined
acknowledged.
0 EIPCO This bit indicates the PC saved when an El level exception is R/W  Undefined
acknowledged.
Always set this bit to 0. Even if it is set to 1, the value transferred to
the PC when the EIRET instruction is executed is 0.
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(b) EIPSW — Status save register when acknowledging El level exception
When an EI level exception is acknowledged, the current PSW setting is saved to the EIPSW register.

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

CAUTION

Bits 11 to 9 are related to the debug function and therefore cannot normally be changed.

31 30 29 19 18 16 15 14 12 11 9 87 6 5 4 3 210
ofu IRE Il N[e]1]s]c|o Value after reset
EIPSW,| mM|0|0O|O|0O|O|O|Of0O|O|O|O| CU2-0 |B|O|0O|0O| Debug [O|P|P|D|A|Y|V]|S|Z 0000 00204
\ T
Table 3.7 EIPSW Register Contents
Bit Position Bit Name Function R/W  Value after Reset
31 Reserved This bit is read as 0. The write value should be 0. R 0
30 UM This bit saves the PSW.UM bit when an El level exception is RW 0
acknowledged.
29t0 19 Reserved These bits are read as 0. The write value should be 0. R 0
18 to 16 CuU2-0 These bits save the PSW.CU2-0 field setting when an El level R/W
exception is acknowledged. (CU2 and CU1 are reserved for future
expansion. Be sure to clear them to 0.)
15 EBV This bit saves the PSW.EBV bit setting when an El level exceptionis R/W 0
acknowledged.
14 t0 12 Reserved These bits are read as 0. The write value should be 0. R 0
11t09 Debug These bits save the PSW.Debug field setting when an El level R/W 0
exception is acknowledged.
Reserved This bit is read as 0. The write value should be 0. R
7 NP These bits save the PSW.NP bit setting when an El level exceptionis R/W 0
acknowledged.
6 EP These bits save the PSW.EP bit setting when an El level exceptionis R/W 0
acknowledged.
5 ID These bits save the PSW.ID bit setting when an El level exceptionis R/W 1
acknowledged.
4 SAT These bits save the PSW.SAT bit setting when an El level exception R/W 0
is acknowledged.
3 CY These bits save the PSW.CY bit setting when an El level exceptionis R/W 0
acknowledged.
2 (6)Y) These bits save the PSW.QV bit setting when an El level exceptionis R/W 0
acknowledged.
1 S These bits save the PSW.S bit setting when an El level exception is R/W 0
acknowledged.
0 z These bits save the PSW.Z bit setting when an El level exception is R/W 0
acknowledged.
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(c) FEPC — Status save register when acknowledging FE level exception

When an FE level exception is acknowledged, the address of the instruction that was being executed when the FE level
exception occurred, or of the next instruction, is saved to the FEPC register (refer to section 4.1.3, Types of Exceptions
in the RH850G3MH User’s Manual: Software).

Because there is only one pair of FE level exception status save registers, when processing multiple exceptions, the
contents of these registers must be saved by a program. Be sure to set an even-numbered address to the FEPC register.

An odd-numbered address must not be specified.

31 0
T T T T T 1T T T T T T T T T T T T T T T T T T T T T T T T T T | valueaferreset
FEPC FEPC31-0 undefined
Table 3.8 FEPC Register Contents
Bit Position Bit Name Function R/W  Value after Reset
31to1 FEPC31-1 These bits indicate the PC saved when an FE level exception is R/W  Undefined
acknowledged.
0 FEPCO This bit indicates the PC saved when an FE level exception is R/W  Undefined
acknowledged. Always set this bit to 0. Even if it is set to 1, the value
transferred to the PC when the FERET instruction is executed is 0.
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(d) FEPSW — Status save register when acknowledging FE level exception

When an FE level exception is acknowledged, the current PSW setting is saved to the FEPSW register. Because there is
only one pair of FE level exception status save registers, when processing multiple exceptions, the contents of these
registers must be saved by a program.

CAUTION

Bits 11 to 9 are related to the debug function and therefore cannot normally be changed.

31 30 29 19 18 16 15 14 12 11 9 87 65 43210
u ERE Lol N[E[1]s]|c|o Value after reset
FEPSW/ O |m|O|O|O|O]|O|OfO|O|O|O|O| CU20 [B|O|O|O| Debug |O|P|P|D|A|Y|V|S|Z 0000 00204
Vv T
Table 3.9 FEPSW Register Contents
Bit Position Bit Name Function R/W  Value after Reset
31 Reserved This bit is read as 0. The write value should be 0. R 0
30 um This bit saves the PSW.UM bit setting when an FE level exceptionis R/W 0
acknowledged.
29t0 19 Reserved These bits are read as 0. The write value should be 0. R 0
18 to 16 CuU2-0 These bits save the PSW.CU2-0 field setting when an FE level R/W
exception is acknowledged. (CU2 and CU1 are reserved for future
expansion. Be sure to clear them to 0.)
15 EBV PSW.EBYV bit setting when an FE level exception is acknowledged. RW 0
14 to 12 Reserved These bits are read as 0. The write value should be 0. R
11t09 Debug These bits save the PSW.Debug bit setting when an FE level RW 0
exception is acknowledged.
Reserved This bit is read as 0. The write value should be 0. R
7 NP This bit saves the PSW.NP bit setting when an FE level exception is R/W 0
acknowledged.
6 EP This bit saves the PSW.EP bit setting when an FE level exception is R/W 0
acknowledged.
5 ID This bit saves the PSW.ID bit setting when an FE level exception is R/W 1
acknowledged.
4 SAT This bit saves the PSW.SAT bit setting when an FE level exceptionis R/W 0
acknowledged.
3 CY This bit saves the PSW.CY bit setting when an FE level exceptionis R/W 0
acknowledged.
2 ov This bit saves the PSW.QV bit setting when an FE level exceptionis R/W 0
acknowledged.
1 S This bit saves the PSW.S bit setting when an FE level exception is RW 0
acknowledged.
0 z This bit saves the PSW.Z bit setting when an FE level exception is RW 0
acknowledged.
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(e) PSW — Program status word

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

CAUTIONS

1. When the LDSR instruction is used to change the contents of bits 7 to 0 in this register, the changed contents
become valid from the instruction following the LDSR instruction.

2. The access permission for the PSW register differs depending on the bit. All bits can be read, but some bits can
only be written under certain conditions. See Table 3.10 Access Permission for PSW Register for the access
permission for each bit.

Table 3.10 Access Permission for PSW Register

Bit Access Permission when Reading Access Permission when Writing
30 UM UM SV
1810 16 Cu2-0 UM Sv*+!

15 EBV UM Sv*!
11t09 Debug UM Special*!
7 NP um Sv*!

6 EP UM SV

5 ID um S+

4 SAT UM UM

3 CcY UM UM

2 ov UM UM

1 S UM UM

0 z um um

Note 1. The access permission for the whole PSW register is UM, so the PIE exception does not occur even if the register is written
by using an LDSR instruction when PSW.UM is 1. In this case, writing is ignored.
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31

30 29 19 18 16 15 14 12 11 9 8

PSW| 0

0 T (g 1
M|0|0|0|0|0|O|0O|0|0O|O|O| CU2-0 |B|O|0|0O| Debug |0
\%

Value after reset
S|z 0000 00201

vZ|~N
Tm|o
O—|o
—>0n|>
<0O|w
<Oo|N

Table 3.11

PSW Register Contents (1/2)

Bit Position

Bit Name Function R/W  Value after Reset

31

Reserved This bit is read as 0. The write value should be 0. R 0

30

UM This bit indicates that the CPU is in the user mode (the UM mode). R/W 0
0: Supervisor mode
1: User mode

29to 19

Reserved These bits are read as 0. The write value should be 0. R 0

18 to 16

CuU2-CuU0 These bits indicate the coprocessor use permissions. When the bit R/W 000
corresponding to the coprocessor is 0, a coprocessor unusable
exception occurs if an instruction for the coprocessor is executed or a
coprocessor resource (system register) is accessed.
CU2 bit 18: Reserved for future expansion. Be sure to clear to 0.
CU1 bit 17: Reserved for future expansion. Be sure to clear to 0.
CUO bit 16: FPU

15

EBV This bit indicates the reset vector and exception vector operation. See R/W 0
the descriptions of RBASE and EBASE registers for details.

14 t0 12

Reserved These bits are read as 0. The write value should be 0. R 0

11t09

Debug These bits are used for the debug function for the development tool. — 0
Always set these bits to 0.

Reserved These bits are read as 0. The write value should be 0. R

NP This bit disables acknowledgment of FE level exception. Whenan FE R/W 0
level exception is acknowledged, this bit is set to 1, which disables
acknowledgment of El and FE level exceptions.

For the exceptions of which acknowledgement is disabled by the NP
bit, refer to Table 4.1, Exception Cause List of RH850G3MH User's
Manual: Software.

0: Acknowledgement of FE level exception is enabled.
1: Acknowledgement of FE level exception is disabled.

EP This bit indicates that an exception other than an interrupt is being R/W 0
serviced. It is set to 1 when the corresponding exception occurs. This
bit does not affect acknowledging an exception request even when it
is setto 1.
0: Handling of an exception other than an interrupt is not in
progress.
1: Handling of an exception other than an interrupt is in progress.

ID This bit disables acknowledgement of El level exception. Whenan EI R/W 1
or FE level exception is acknowledged, this bit is set to 1, which
disables acknowledgement of El level exceptions.
For the exceptions of which acknowledgement is disabled by the ID
bit, refer to Table 4.1, Exception Cause List of RH850G3MH User's
Manual: Software.

This bit is also used to disable El level exceptions from being
acknowledged as a critical section while an ordinary program or
interrupt is being serviced. It is set to 1 when the DI instruction is
executed, and cleared to 0 when the El instruction is executed.
The change made in the ID bit by the El or DI instruction is reflected
from the next instruction.

0: Acknowledgement of El level exception is enabled.

1: Acknowledgement of El level exception is disabled.
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Table 3.11

PSW Register Contents (2/2)

Bit Position

Bit Name

Function R/W

Value after Reset

4

SAT*!

This bit indicates that a saturation arithmetic operation instruction R/W
resulted in overflow and saturation processing is applied to the result.
This is a cumulative flag, that is, it is set (1) once a saturation occurs
and not cleared (0) by subsequent instructions with unsaturated
results.
This bit is cleared by the LDSR instruction.
Note that execution of an arithmetic operation instruction neither set
nor clear this flag.
0: The result was not saturated
1: The result was saturated

0

CcY

This bit indicates whether a carry or borrow has occurred in the R/W
operation result.

0: Carry and borrow have not occurred.
1: Carry or borrow has occurred.

Ov*1

This bit indicates whether or not an overflow has occurred during an R/W
operation.

0: Overflow has not occurred.
1: Overflow has occurred.

S*1

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

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

Note 1.  Saturation processing is applied to the operation result in accordance with the contents of the OV and S flags. The SAT flag is

set (1) only when the OV flag is set (1) in the saturation arithmetic operation.

Flag Status Operation Result after
Operation Result Status SAT oV S Saturation Processing
Exceeded positive maximum value 1 1 0 7FFF FFFFy
Exceeded negative maximum value 1 1 1 8000 00004
Positive (maximum value not exceeded) Value prior to 0 0 Operation result as is
Negative (maximum value not exceeded) opell'atlon s 1

retained.
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(f) EIIC — El level exception cause

The EIIC register retains the cause of any EI level exception that occurs. The value retained in this register is an
exception code corresponding to a specific exception cause.

rrrrrrrrr+rr o0& oottt T T T T T Value after reset
ElIC EIIC31-0 0000 0000w

Table 3.12 EIIC Register Contents

Bit Position Bit Name Function R/W  Value after Reset
31100 EIIC31-0 These bits hold the exception cause code when an El level exception R/W 0
occurs.

For the exception cause code to be stored, refer to the exception
cause list of Table 6.11, Interrupt Exception Handlers and Orders
of Priority (CPU1, CPU2), Table6.12 Interrupt Exception Handlers
and Orders of Priority (SubCPU in EMU3), and RH850G3MH User's
Manual: Software.

Detailed exception cause codes defined individually for each
exception are stored in the EIIC31-16 field. If there is no particular
definition, these bits are set to 0.

(g) FEIC — FE level exception cause

The FEIC register retains the cause of any FE level exception that occurs. The value retained in this register is an
exception code corresponding to a specific exception cause.

rrrrrrrrrr1r 0o oot rr ottt T T T T T T T Value after reset
FEIC] FEIC31-0 0000 0000#

Table 3.13 FEIC Register Contents

Bit Position Bit Name Function R/W  Value after Reset
31t00 FEIC31-0 These bits hold the exception cause code when an FE level exception R/W 0
occeurs.

For the exception cause code to be stored, refer to the exception
cause list of Table 6.11, Interrupt Exception Handlers and Orders
of Priority (CPU1, CPU2) and RH850G3MH User's Manual:
Software.

The FEIC31-16 field stores detailed exception cause codes defined
individually for each exception. If there is no particular definition, these
bits are set to 0.
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(h) CTPC — Status save register when executing CALLT

When a CALLT instruction is executed, the address of the next instruction after the CALLT instruction is saved to
CTPC. Be sure to set an even-numbered address to the CTPC register. An odd-numbered address must not be specified.

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T valueaferreset
CTPC CTPC31-0 undefined

Table 3.14 CTPC Register Contents

Bit Position Bit Name Function R/W  Value after Reset

31to1 CTPC31-1 These bits indicate the PC of the instruction after the CALLT R/W  Undefined
instruction.

0 CTPCO This bit indicates the PC of the instruction after the CALLT instruction. R/W  Undefined

Always set this bit to 0. Even if it is set to 1, the value transferred to
the PC when the CTRET instruction is executed is 0.

(iy CTPSW — Status save register when executing CALLT

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

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 151413121110 9 8 7 6 5 4 3 2 1 O
S|C|O Value after reset
cTpswjojo|ofoj0|j0f0O|0O|OfO|O|OfO|0O|OfO|O|O|lO|O|O|O|O|OfO|O|O|A|Y]|V|S|Z 0000 00004
T
Table 3.15 CTPSW Register Contents
Bit Position Bit Name Function R/W  Value after Reset
31to5 Reserved These bits are read as 0. The write value should be 0. R 0
4 SAT This bit stores the PSW.SAT bit setting when the CALLT instructionis R/W 0
executed.
3 CY This bit stores the PSW.CY bit setting when the CALLT instructionis R/W 0
executed.
2 ov This bit stores the PSW.OV bit setting when the CALLT instructionis R/W 0
executed.
1 S This bit stores the PSW.S bit setting when the CALLT instruction is R/W 0
executed.
0 z This bit stores the PSW.Z bit setting when the CALLT instruction is RW 0
executed.
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(i) CTBP — CALLT base pointer

The CTBP register is used to specify table addresses of the CALLT instruction and generate target addresses. Be sure to
set the CTBP register to a halfword address.

rrrrrrrrr+rr o0& oottt T T T T T Value after reset:
CTBP| CTBP31-0 undefined

Table 3.16 CTBP Register Contents

Bit Position Bit Name Function R/W  Value after Reset

31to1 CTBP31-1 These bits indicate the base pointer address of the CALLT instruction. R/W  Undefined

These bits indicate the start address of the table used by the CALLT
instruction.

0 CTBPO This bit indicates the base pointer address of the CALLT instruction. R 0

This bit indicates the start address of the table used by the CALLT
instruction.

Always set this bit to 0.

(k) ASID — Address space ID
This is the address space ID. This is used to identify the address space provided by the memory management function.

31 10 9 0

[ I O O B Value after reset
ASIDiO|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|OfO|O|O|O|O ASID undefined

Table 3.17 ASID Register Contents

Bit Position Bit Name Function R/W  Value after Reset
311010 Reserved These bits are read as 0. The write value should be 0. R 0
9to0 ASID9-0 These bits are the address space ID. R/W  Undefined

() EIWR — El level exception working register

The EIWR register is used as a working register when an EI level exception has occurred.

rrrrrr1rrr1r o111 ot 1T 1T r T T T T T T T T T T T Value after reset:
EIWR| EIWR31-0 undefined

Table 3.18 EIWR Register Contents

Bit Position Bit Name Function R/W  Value after Reset

31t00 EIWR31-0 These bits constitute a working register that can be used for any R/W  Undefined
purpose during the processing of an El level exception. Use this
register for purposes such as saving the values of general-purpose
registers.

RO1UH0607EJ0120 Rev.1.20 RENESAS Page 177 of 2898
May 31, 2018



RH850/C1M-A Section 3 CPU System

(m) FEWR — FE level exception working register

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

e O Value after reset
FEWR FEWR31-0 undefined

Table 3.19 FEWR Register Contents

Bit Position Bit Name Function R/W  Value after Reset

31t00 FEWR31-0 These bits constitute a working register that can be used for any R/W  Undefined
purpose during the processing of an FE level exception. Use this
register for purposes such as saving the values of general-purpose
registers.

(n) HTCFGO — Thread configuration register

31 19 18 16 15 14 11 10 8 7 0

o [ [ R Value after reset*!
HTCFGOj0O|O|O|O|O|O|OfO|O|O|OfO|O PEID |1({0|0|0(0O|O0O O O|O O O O O O OO

Table 3.20 HTCFGO Register Contents

Bit Position Bit Name Function R/W  Value after Reset
31t019 Reserved These bits are read as 0. The write value should be 0 R 0
18 to 16 PEID These bits indicate the processor element number. R *2
15 Reserved These bits are read as 1. The write value should be 1. R 1
14t0 0 Reserved These bits are read as 0. The write value should be 0. R 0

Note 1. This value is 0001 8000y for CPU1 (PE1), 0002 80004 for CPU2 (PE2), and 0003 80004 for the SubCPU (PE3).
Note 2.  This value is 001g for CPU1 (PE1), 010g for CPU2 (PE2), and 011 for the SubCPU (PE3).

(o) MEA — Memory error address

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T ] valeaferreset
MEA| MEA undefined

Table 3.21 MEA Register Contents

Bit Position Bit Name Function R/W  Value after Reset

31t00 MEA These bits store the virtual address when an MAE (misaligned) or R/W  Undefined
MPU exception occurs.

RO1UHO607EJ0120 Rev.1.20 RENESAS Page 178 of 2898
May 31, 2018



RH850/C1M-A Section 3 CPU System

(p) MEI — Memory error information register

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

31 21 20 16 15 1110 9 8 7 6 5 10
T | T Value after reset:
MEfjO|O|O|O|O|O|OfO|O]|O|O REG o(0o|0|O|O| DS (U|O]|O ITYPE R undefined
w

Table 3.22 MEI Register Contents

Bit Position Bit Name Function R/W  Value after Reset
31 to 21 Reserved These bits are read as 0. The write value should be 0. R 0
20to 16 REG These bits indicate the number of the source or destination register R/W  Undefined

accessed by the instruction that caused the exception.

For details, see Table 3.23 Instructions that Cause Exceptions and
Values of MEI Registers.

15to 11 Reserved These bits are read as 0. The write value should be 0. R 0
10,9 DS These bits indicate the type of data handled by the instruction that R/W  Undefined
caused the exception.*!
0: Byte (8 bits)
1: Halfword (16 bits)
2: Word (32 bits)
3: Double-word (64 bits)

For details, see Table 3.23 Instructions that Cause Exceptions and
Values of MEI Registers.

8 U These bits indicate the sign extension method of the instruction that R/W  Undefined
caused the exception.
0: Signed
1: Unsigned For details, see Table 3.23 Instructions that Cause
Exceptions and Values of MEI Registers.

7,6 Reserved These bits are read as 0. The write value should be 0. R 0

5t01 ITYPE These bits indicate the instruction that caused the exception. For R/W  Undefined
details, see Table 3.23 Instructions that Cause Exceptions and
Values of MEI Registers.

0 RW This bit indicates whether the operation of the instruction that caused R/W  Undefined
the exception was read (Load-memory) or write (Store-memory).

0: Read (Load-memory)
1: Write (Store-memory)

For details, see Table 3.23 Instructions that Cause Exceptions and
Values of MEI Registers.

Note 1.  Even if the data is divided and access is made several times due to the specifications of the hardware, the original data type
indicated by the instruction is stored.
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Table 3.23 Instructions that Cause Exceptions and Values of MEI Registers
Instruction REG DS U RW ITYPE
SLD.B dst 0 (Byte) 0 (Signed) 0 (Read) 00000g
SLD.BU dst 0 (Byte) 1 (Unsigned) 0 (Read) 00000g
SLD.H dst 1 (Half-word) 0 (Signed) 0 (Read) 00000g
SLD.HU dst 1 (Half-word) 1 (Unsigned) 0 (Read) 00000g
SLD.W dst 2 (Word) 0 (Signed) 0 (Read) 00000g
SST.B src 0 (Byte) 0 (Signed) 1 (Write) 00000g
SSTH src 1 (Half-word) 0 (Signed) 1 (Write) 00000g
SST.W src 2 (Word) 0 (Signed) 1 (Write) 00000g
LD.B (disp16) dst 0 (Byte) 0 (Signed) 0 (Read) 00001g
LD.BU (disp16) dst 0 (Byte) 1 (Unsigned) 0 (Read) 00001g
LD.H (disp16) dst 1 (Half-word) 0 (Signed) 0 (Read) 00001
LD.HU (disp16) dst 1 (Half-word) 1 (Unsigned) 0 (Read) 00001g
LD.W (disp16) dst 2 (Word) 0 (Signed) 0 (Read) 00001
ST.B (disp16) src 0 (Byte) 0 (Signed) 1 (Write) 00001g
ST.H (disp16) src 1 (Half-word) 0 (Signed) 1 (Write) 00001g
ST.W (disp16) src 2 (Word) 0 (Signed) 1 (Write) 00001g
LD.B (disp23) dst 0 (Byte) 0 (Signed) 0 (Read) 00010s
LD.BU (disp23) dst 0 (Byte) 1 (Unsigned) 0 (Read) 00010g
LD.H (disp23) dst 1 (Half-word) 0 (Signed) 0 (Read) 00010g
LD.HU (disp23) dst 1 (Half-word) 1 (Unsigned) 0 (Read) 00010s
LD.W (disp23) dst 2 (Word) 0 (Signed) 0 (Read) 00010g
ST.B (disp23) src 0 (Byte) 0 (Signed) 1 (Write) 00010g
ST.H (disp23) src 1 (Half-word) 0 (Signed) 1 (Write) 00010g
ST.W (disp23) src 2 (Word) 0 (Signed) 1 (Write) 00010g
LD.DW (disp23) dst 3 (Double-word) 0 (Signed) 0 (Read) 00010g
ST.DW (disp23) src 3 (Double-word) 0 (Signed) 1 (Write) 00010s
LDL.W dst 2 (Word) 0 (Signed) 0 (Read) 00111
STC.W src 2 (Word) 0 (Signed) 1 (Write) 00111g
CAXI dst 2 (Word) 0 (Signed)*! 0 (Read)*? 01000s
SET1 — 0 (Byte) 0 (Signed)*! 0 (Read)*? 01001g
CLR1 — 0 (Byte) 0 (Signed)*! 0 (Read)*? 01001g
NOT1 — 0 (Byte) 0 (Signed)*! 0 (Read)*? 01001g
TST1 — 0 (Byte) 0 (Signed)*' 0 (Read) 01001g
PREPARE src*! 2 (Word) 0 (Signed)*! 1 (Write) 01100g
DISPOSE dst*! 2 (Word) 0 (Signed)*! 0 (Read) 01100g
PUSHSP src*! 2 (Word) 0 (Signed)*! 1 (Write) 01101s
POPSP dst*" *3 2 (Word) 0 (Signed)*! 0 (Read) 01101g
SWITCH — 1 (Half-word) 0 (Signed) 0 (Read) 10000g
CALLT — 1 (Half-word) 1 (Unsigned) 0 (Read) 10001g
SYSCALL — 2 (Word) 0 (Signed)*' 0 (Read) 10010g
CACHE — — — 0 (Read) 10100g
Interrupt (table reference method)** — 2 (Word) 0 (Signed)*! 0 (Read) 10101
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Note 1.  This value is different from that of G3M.

Note 2.  This exception occurs when the instruction executes a read access.
Note 3.  If the instruction is for general-purpose register r3, 0 is stored.

Note 4.  When the interrupt vector of the table reference method is read.

NOTE

dst: destination register number, src: source register number

(q) RBASE — Reset vector base address

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

w
=
©
(o]
-
o

I I B Value after reset! 2
RBASE| RBASE31-9 o|ofo|jo0jojof0|O

RINT

Table 3.24 RBASE Register Contents

Bit Position Bit Name Function R/W  Value after Reset

31t09 RBASE31-9  These bits indicate the reset vector when there is a reset. When R *
PSW.EBV = 0, this address is also used as the exception vector.

The RBASES-0 bits are implicitly set to 0.

8to1 Reserved These bits are read as 0. The write value should be 0. R 0

0 RINT*2 When the RINT bit is set, the exception handler address for interrupt R *2
processing is reduced. Refer to Section 4.4.1 (1) Direct Vector Method
of RH850G3MH User's Manual: Software for details. This bit is valid
when PSW.EBV = 0.

Note 1.  The value after reset depends on the startup area. For details, see Section 4, Address Space.
Note 2.  This is Og for these products.
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(r) EBASE — Exception handler vector address

This register indicates the exception handler vector address. This register is valid when the PSW.EBV bit is 1.

31 9 8 0
1 I O O O R L Value after reset:
EBASE] EBASE31-9 o|jofofojo|0O|O0O E undefined
i
Table 3.25 EBASE Register Contents
Bit Position Bit Name Function R/W  Value after Reset
31t09 EBASE31-9  The exception handler routine address is changed to the address R/W  Undefined
resulting from adding the offset address of each exception to the base
address specified for this register.
The EBASES-0 bits are are implicitly set to 0.
8to1 Reserved These bits are read as 0. The write value should be 0. R 0
0 RINT While this bit is set, the exception handler address for interrupt R/W  Undefined

processing is reduced. Refer to Section 4.4.1 (1) Direct Vector Method
of RH850G3MH User's Manual: Software for details.

(s) INTBP — Base address of the interrupt handler table

This register indicates the base address of the table when the table reference method is selected as the interrupt handler

address selection method.

31 9 8 0
T T T 1T 1717 17 1T 17T 17T 1T T 17T 1T T 7171 Value after reset:
INTBP INTBP31-9 ojo|o|o|ofo|oO 0 undefined
Table 3.26 INTBP Register Contents
Bit Position Bit Name Function R/W  Value after Reset

31t09 INTBP31-9

These bits indicate the base pointer address for an interrupt when the R/W
expanded specification is used.

The value indicated by these bits is the first address in the table used

to determine the exception handler when the interrupt specified by the
expanded specification (EIINT0-383) is acknowledged.

The INTBP8-0 bits are are implicitly set to 0.

Undefined

8to0 Reserved

These bits are read as 0. The write value should be 0. R
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(t) PID —Processor ID
The PID register retains a processor identifier that is unique to the CPU. The PID register is a read-only register.

CAUTION

The PID register indicates information used to identify the incorporated CPU core and CPU core configuration. Usage
such that the software behavior varies dynamically according to the PID register information is not assumed.

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T valueaferreset
PID PID

Table 3.27 PID Register Contents

Bit Position Bit Name Function R/W | Value after Reset

311024 PID Architecture identifier R 05k
This identifier indicates the architecture of the processor.

23t08 Function identifier R 8007+

This identifier indicates the functions of the processor. These bits
indicate whether or not functions defined per bit are implemented (1:
implemented, 0: not implemented).

Bits 23 to 11: Reserved

Bit 10 : Double-precision floating-point operation function
Bit 9 : Single-precision floating-point operation function
Bit 8 : Memory protection unit (MPU) function
7100 Version identifier R 814

This identifier indicates the version of the processor.

Note 1.  This value is 0580 0781y for these products.

(u) SCCFG — SYSCALL operation setting

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

31 8 7 0

[ R Value after reset:
SCCFG|o|0|O|O|O|OfO|O|O|O|O|O|O|O|OfO|O|O|O|O|O|O]|O|O SIZE undefined

Table 3.28 SCCFG Register Contents

Bit Position Bit Name Function R/W  Value after Reset
31t08 Reserved These bits are read as 0. The write value should be 0. R 0
7t00 SIZE These bits specify the maximum number of entries of a table thatthe R/W  Undefined

SYSCALL instruction references. The maximum number of entries the
SYSCALL instruction references is 1 if SIZE is 0, and 256 if SIZE is
255. By setting the maximum number of entries appropriately in
accordance with the number of functions branched by the SYSCALL
instruction, the memory area can be effectively used. If a vector
exceeding the maximum number of entries is specified for the
SYSCALL instruction, the first entry is selected. Place an error
processing routine at the first entry.
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(v) SCBP — SYSCALL base pointer

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

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

rrrrrr1rr1rr 1t 1 rrrrrrnr T T T T T T T T T T Value after reset:
SCBP| SCBP31-0 undefined

Table 3.29 SCBP Register Contents

Bit Position Bit Name Function R/W  Value after Reset
31to2 SCBP31-2 These bits indicate the base pointer address of the SYSCALL R/W  Undefined
instruction.

These bits indicate the start address of the table used by the
SYSCALL instruction.

1,0 SCBP1-0 These bits indicate the base pointer address of the SYSCALL R 0
instruction.

These bits indicate the start address of the table used by the
SYSCALL instruction.

Always set these bits to 0.

(w) MCFGO — Machine configuration

This register indicates the CPU configuration.

31 23 16 15 4 3210

MCFGQ ‘ ‘ | ‘ ‘ ‘ ‘ Value after reset*!

Table 3.30 MCFGO Register Contents

Bit Position Bit Name Function R/W  Value after Reset
31t024 Reserved These bits are read as 0. The write value should be 0. R 0
23t0 16 SPID Bits 23 to 18: Not used for these products. (Reserved for future RW  *2

expansion. Be sure to clear to 0.)
Bits 17, 16: These bits indicate the system protection number.

15t03 Reserved These bits are read as 0. The write value should be 0. R 0

2 Reserved These bits are read as 1. The write value should be 1. R 1

1,0 Reserved These bits are read as 0. The write value should be 0. R 0

Note 1.  This value is 0001 0004 for CPU1 (PE1), 0002 0004, for CPU2 (PE2), and 0003 0004y, for the SubCPU (PE3) for these
products.

Note 2.  This value is 014 for CPU1 (PE1), 02, for CPU2 (PE2), and 03 for the SubCPU (PE3) for these products.
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(x) MCTL — Machine control

This register is used to control the CPU.

31 30 29 22 21 16 15 2 10
F T T T U | Value after reset
mcTy 1 (0fo0|0|jO|OfO|O|O0O|JO|O O O O O O|O|O|JO|OfO|O|O|O|OfO|O|O|OfO][O]1 8000 00004
C
Table 3.31 MCTL Register Contents
Bit Position Bit Name Function R/W  Value after Reset
31 Reserved This bit is read as 1. The write value should be 1. R 1
30to1 Reserved These bits are read as 0. The write value should be 0. R 0
0 uiC This bit is used to control the interrupt enable/disable operationinthe R/W 0
user mode. When this bit is set to 1, executing the EI/DI instruction
become possible.
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(3) Interrupt function registers

The interrupt function system registers are read from or written to by using the LDSR or STSR instructions and
specifying the system register number, which is made up of a register number and selection ID.

Table 3.32 Interrupt Function System Registers

Register Number (reg.ID, sel.ID)  Name Function Access Permission

SR10, 2 ISPR Priority of interrupt being serviced SV

SR11, 2 PMR Interrupt priority masking SV

SR12, 2 ICSR Interrupt control status SV

SR13, 2 INTCFG Interrupt function setting SV
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(a) ISPR — Priority of interrupt being serviced register

This register retains the priority of the EIINTn interrupt being serviced. This priority value is then used to perform
priority ceiling processing when multiple interrupts are generated.

31 16 15 0

T T T T T T T T T T T T T T ] Valeafter reset
ISPROfO|O|O|O|O|O|O|O|O|OfO|O|OfO]|O ISP15-0 0000 0000+

Table 3.33 ISPR Register Contents

Bit Position Bit Name Function R/W  Value after Reset
3110 16 Reserved These bits are read as 0. The write value should be 0. R 0
15t00 ISP15-0 These bits indicate the acknowledgment status of an EIINTn interrupt  R*3 0

with a priority*' that corresponds to the relevant bit position.

0: An interrupt request for an interrupt whose priority corresponds
to the relevant bit position has not been acknowledged.

1: An interrupt request for an interrupt whose priority corresponds
to the relevant position is being serviced by the CPU core.

The bit positions correspond to the following priority levels:

Bit Priority

0 Priority O (highest)
1 Priority 1

14 Priority 14

15 Priority 15

When an interrupt request (EIINTn) is acknowledged, the bit
corresponding to the acknowledged interrupt request is automatically
set to 1. If PSW.EP is 0 when the EIRET instruction is executed, the
bit with the highest priority among the ISP15-0 bits that are set (0 is
the highest priority) is cleared to 0*2.

While a bit in this register is set to 1, same or lower priority interrupts
(EIINTn) are masked. Priority level judgment is therefore not
performed when the system is determining whether to acknowledge
an exception, meaning that exceptions will not be acknowledged. For
details, refer to Section 4.1.5, Interrupt Exception Priority and Priority
Masking of RH850G3MH User's Manual: Software.

When performing software-based priority control using the PMR
register, be sure to clear this register by using the INTCFG.ISPC bit.

Note 1.  For details, refer to Section 4.1.5, Interrupt Exception Priority and Priority Masking of RH850G3MH User's Manual: Software.

Note 2.  Interrupt acknowledgment and auto-updating of values when the EIRET instruction is executed are disabled by setting (1) to
the INTCFG.ISPC bit. It is recommended to enable auto-updating of values, so in normal cases, the INTCFG.ISPC bit should
be cleared to 0.

Note 3.  This is R or R/W, depending on the setting of the INTCFG.ISPC bit. It is recommended to use this register as a read-only (R)

register.
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(b) PMR — Interrupt priority masking register
This register is used to mask the specified interrupt priority.

31 16 15 0

T T T T T T T T T T T T T T valueafter reset
PMRO|0[0|0|0|0|0|O|O|O|OfOfOfO|O]O PM15-0 0000 0000k

Table 3.34 PMR Register Contents

Bit Position Bit Name Function R/W  Value after Reset
31to 16 Reserved These bits are read as 0. The write value should be 0. R 0
15t00 PM15-0 These bits mask an interrupt request with a priority level that RW 0

corresponds to the relevant bit position.

0: Servicing of an interrupt request with a priority that corresponds
to the relevant bit position is enabled.

1: Servicing of an interrupt request with a priority that corresponds
to the relevant bit position is disabled.

The bit positions correspond to the following priority levels:

Bit Priority

0 Priority O (highest)

1 Priority 1

14 Priority 14

15 Priority 15 and Priority 16 (lowest )

While a bit in this register is set to 1, interrupts (EIINTn) with the
priority corresponding to that bit are masked. Priority level judgment is
therefore not performed when the system is determining whether to
acknowledge an exception, meaning that exceptions will not be
acknowledged*'.

Note 1.  Specify the masks by setting the bits to 1 in order from the lowest-priority bit. For example, FFOOy can be set, but FOFOy or
00FF4 cannot be set.

(c) ICSR — Interrupt control status register

This register indicates the interrupt control status in the CPU.

31 10
O Value after reset
ICSRfo|0f0|0OfO|O|O|O|O|O|OfO|OfO|OfO|0O|O|O|OfO|OfO|O|O|O|O|O|OfO]|O|= 0000 00004
o
Table 3.35 ICSR Register Contents

Bit Position Bit Name Function R/W  Value after Reset

31to1 Reserved These bits are read as 0. The write value should be 0. R 0

0 PMEI This bit indicates that an interrupt (EIINTn) with the priority level R 0

masked by the PMR register exists.
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(d) INTCFG — Interrupt function setting register

This register is used to specify settings related to the CPU’s internal interrupt function.

31

-
o

INTCFG

0

Value after reset
0000 0000+

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
ISPC

Table 3.36

INTCFG Register Contents

Bit Position

Bit Name

Function R/W  Value after Reset

31to1

Reserved

These bits are read as 0. The write value should be 0. R 0

0

ISPC

This bit changes how the ISPR register is written. RW 0

0: The ISPR register is automatically updated. Updates triggered
by the program (via execution of an LDSR instruction) are
ignored.

1: The ISPR register is not automatically updated. Updates
triggered by the program (via execution of an LDSR instruction)
are performed.

If this bit is cleared to 0, the bits of the ISPR register are automatically
set to 1 when an interrupt (EIINTn) is acknowledged, and cleared to 0
when the EIRET instruction is executed. In this case, the bits are not
updated by an LDSR instruction executed by the program.

If this bit is set to 1, the bits of the ISPR register are not updated by
the acknowledgement of an interrupt (EIINTN) or by execution of the
EIRET instruction. In this case, the bits can be updated by an LDSR
instruction executed by the program.

In normal cases, the ISPC bit should be cleared. When performing
software-based priority control, however, set this bit to 1 and perform
priority control by using the PMR register.
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(4) FPU function registers

(a) Floating-point registers

The FPU uses the CPU general-purpose registers (10 to r31). There are no register files used only for floating-point

operations.

¢ Single-precision floating-point instruction:
Thirty-two 32-bit registers can be specified. These corresponds to the general-purpose registers r0 to r31.

® Double-precision floating-point instruction:
Sixteen 64-bit registers can be specified. Paired general-purpose registers are used as register pairs ({rl, r0},{r3,
r2}e+{r31, r30}). Each register pair is specified in the instruction format with an even numbered register. Because r0
is a zero register (always holds "0"), in principle, {r1, r0} cannot be used by a double-precision floating-point
instruction.

(b) Floating-point system registers

The FPU can use the following system registers to control floating-point operations.

The floating-point system registers are read from or written to by using the LDSR or STSR instructions and specifying

the system register number, which is made up of a register number and selection ID. For details of these registers, refer
to Section 3.4.2 Floating-Point Function System Registers of RH850G3MH User's Manual: Software.

Table 3.37 List of FPU Function Registers

Register Number (reg.ID, sel.ID)  Name Function Access Permission

SR6, 0 FPSR Configuration and status of floating-point operation CUO and SV

SR7,0 FPEPC Program counter for floating-point operation exception CUO and SV

SR8, 0 FPST State of a floating-point operation Cuo

SR9, 0 FPCC Results of comparison of floating-point operations Ccuo

SR10, 0 FPCFG Settings for floating-point operations Cu0
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(5) MPU function registers

(a) MPU function system registers

The MPU function system registers are read from or written to by using the LDSR or STSR instructions and specifying

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

Table 3.38 List of MPU Function System Registers (1/2)

Register Number (reg.ID, sel.ID)  Name Function Access Permission
SRO, 5 MPM Memory protection operation mode setting SV
SR1,5 MPRC MPU region control SV
SR4, 5 MPBRGN MPU base region number SV
SR5, 5 MPTRGN MPU end region number SV
SR8, 5 MCA Memory protection setting check address SV
SR9, 5 MCS Memory protection setting check size SV
SR10, 5 MCC Memory protection setting check command SV
SR11,5 MCR Memory protection setting check result SV
SRO, 6 MPLAO The lower limit address of the protection area SV
SR1,6 MPUAO The upper limit address of the protection area SV
SR2, 6 MPATO The attribute of the protection area SV
SR4, 6 MPLA1 The lower limit address of the protection area SV
SR5, 6 MPUA1 The upper limit address of the protection area SV
SR6, 6 MPAT1 The attribute of the protection area SV
SR8, 6 MPLA2 The lower limit address of the protection area SV
SR9, 6 MPUA2 The upper limit address of the protection area SV
SR10, 6 MPAT2 The attribute of the protection area SV
SR12, 6 MPLA3 The lower limit address of the protection area SV
SR13, 6 MPUA3 The upper limit address of the protection area SV
SR14, 6 MPAT3 The attribute of the protection area SV
SR16, 6 MPLA4 The lower limit address of the protection area SV
SR17,6 MPUA4 The upper limit address of the protection area SV
SR18, 6 MPAT4 The attribute of the protection area SV
SR20, 6 MPLA5 The lower limit address of the protection area SV
SR21, 6 MPUAS The upper limit address of the protection area SV
SR22, 6 MPAT5 The attribute of the protection area SV
SR24, 6 MPLAG6 The lower limit address of the protection area Y\
SR25, 6 MPUAG6 The upper limit address of the protection area SV
SR26, 6 MPAT6 The attribute of the protection area SV
SR28, 6 MPLA7 The lower limit address of the protection area SV
SR29, 6 MPUA7 The upper limit address of the protection area SV
SR30, 6 MPAT7 The attribute of the protection area SV
SRO, 7 MPLAS8 The lower limit address of the protection area SV
SR1,7 MPUAS The upper limit address of the protection area SV
SR2,7 MPATS8 The attribute of the protection area SV
SR4,7 MPLA9 The lower limit address of the protection area SV
SR5,7 MPUA9 The upper limit address of the protection area SV
SR6, 7 MPAT9 The attribute of the protection area SV
SR8, 7 MPLA10 The lower limit address of the protection area Y\
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Table 3.38 List of MPU Function System Registers (2/2)

Register Number (reg.ID, sel.ID) Name Function Access Permission
SR9, 7 MPUA10 The upper limit address of the protection area SV
SR10,7 MPAT10 The attribute of the protection area SV
SR12,7 MPLA11 The lower limit address of the protection area SV
SR13,7 MPUA11 The upper limit address of the protection area SV
SR14,7 MPAT11 The attribute of the protection area SV
SR16, 7 MPLA12 The lower limit address of the protection area SV
SR17,7 MPUA12 The upper limit address of the protection area SV
SR18,7 MPAT12 The attribute of the protection area SV
SR20, 7 MPLA13 The lower limit address of the protection area SV
SR21,7 MPUA13 The upper limit address of the protection area SV
SR22,7 MPAT13 The attribute of the protection area 8\
SR24,7 MPLA14 The lower limit address of the protection area SV
SR25,7 MPUA14 The upper limit address of the protection area SV
SR26, 7 MPAT14 The attribute of the protection area SV
SR28, 7 MPLA15 The lower limit address of the protection area SV
SR29,7 MPUA15 The upper limit address of the protection area SV
SR30, 7 MPAT15 The attribute of the protection area SV
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(b) MPM — Memory protection operation mode register

This register is used to define the basic operating state of the memory protection function.

31 110 9 8 7 2 10
D|(D|D S (M| Value after reset
MPMO|OfO|O|O|O|OJO|OfO|O|OfO|O|OfO|O]|O|O|O0O|O0|X|W|R|O|O|O|O|O|O|V]|P 0000 00004
P|E
Table 3.39 MPM Register Contents
Bit Position Bit Name Function R/W  Value after Reset
31to 11 Reserved These bits are read as 0. The write value should be 0. R 0
10 DX This bit is not used in these products. R 0
This bit is read as 0. The write value should be 0.
9 DW This bit is not used in these products. R 0
This bit is read as 0. The write value should be 0.
8 DR This bit is not used in these products. R 0
This bit is read as 0. The write value should be 0.
7to2 Reserved These bits are read as 0. The write value should be 0. R
1 SVP In SV mode (when PSW.UM = 0), this bit is used to specify whetherto R/W 0
restrict access according to the SX, SW, and SR bits of the MPAT
register for each protection area*'.
0: As usual, implicitly enable all access in SV mode.
1: Restrict access according to the SX, SW, and SR bits even in
SV mode*2.
0 MPE This bit is used to specify whether to enable or disable the MPU RW 0
function.
0: Disable
1: Enable

Note 1.  When the SVP bit is set to 1, access restriction will be given according to the settings for each protection area, even in SV
mode. Therefore, specify the protection area before setting the SVP bit in order to prevent restriction of access by the
program itself.

Note 2.  If access is restricted in SV mode, execution of MDP exceptions or the MIP exception handling itself might not be possible
depending on the settings. Be careful to specify settings so that access to the memory area necessary for the exception
handler and exception handling is permitted.
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(c) MPRC — MPU region control

Bits used to perform special memory protection function operations are located in this register.

31 16 151413121110 9 8 7 6 5 4 3 2 1 0

Value after reset
E|E|E|E|E|E|E|E|E|E|E|E 0000 00004
5

MPRC/O|O|O|O|O|O|O|OfO|O|O|O|O|O|O|O|E|E|E|E
4132

15|14|13|12|11|10|{9 (8 [ 7 | 6

-
o

Table 3.40 MPRC Register Contents

R/W  Value after Reset

Bit Position Bit Name Function
31to 16 Reserved These bits are read as 0. The write value should be 0. R 0
15t00 E15-E0 These are the enable bits for each protection area. Bit Enis a copyof R/W 0
bit MPATN.E (where n = 15 to 0).
These products are provided with sixteen protection areas.
(d) MPBRGN — MPU base region register
This register indicates the minimum usable MPU area number.
31 5 4 0
T T Value after reset
MPBRGN O |(O|O|O|O|O|O|O|O|OfO|O|O|OfO|O|O|OfO|O|O|O|O|O|O|O]O MPBRGN 0000 00004

Table 3.41 MPBRGN Register Contents

R/W  Value after Reset

Bit Position Bit Name Function
31t05 Reserved These bits are read as 0. The write value should be 0. R 0
4t00 MPBRGN These bits indicate the smallest number of an MPU area. R 0

These bits are always read as 0.

(e) MPTRGN — MPU end region register

This register indicates the maximum usable MPU area number + 1.

31

T T Value after reset

MPTRGN O|O|O|O|OfOfOfOfO|O|O|O|O|O|O|O|O|O|O|O|OfOfOfO|O|O]|O MPTRGN 0000 00104

Table 3.42 MPTRGN Register Contents

R/W  Value after Reset

Bit Position Bit Name Function
31to5 Reserved These bits are read as 0. The write value should be 0. R 0
4t00 MPTRGN These bits indicate the largest number of an MPU area plus one. R 104
These bits always indicate the maximum number of MPU areas that
the hardware can support .
These products are provided with sixteen protection areas.
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(f) MCA — Memory protection setting check address register

This register is used to specify the base address of the area for which a memory protection setting check is to be
performed.

rrrrrrrrr1r 1ot 1t 1o 1ottt T T T T T Value after reset:
MCA| MCA31-0 undefined

Table 3.43 MCA Register Contents

Bit Position Bit Name Function R/W  Value after Reset
31t00 MCA31- These bits are used to specify the start address of the memory area R/W  Undefined
MCAO subject to a memory protection setting check in bytes.

(g) MCS — Memory protection setting check size register

This register is used to specify the size of the area for which a memory protection setting check is to be performed.

rrrrrrrrrr1r 0o 1ot rr ottt T T T T T T T Value after reset:
MCS MCS31-0 undefined

Table 3.44 MCS Register Contents

Bit Position Bit Name Function R/W  Value after Reset
31to0 MCS31- These bits are used to specify the size of the memory area in bytes R/W  Undefined
MCSO0 which subjects to a memory protection setting check.

Because the specified size is assumed to represent an unsigned
integer, it is not possible to check an area in the direction in which the
address value decreases relative to the MCA register value.

Do not specify 0000 0000y for the MCS register.
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(h) MCC — Memory protection setting check command register

This command register is used to start a memory protection setting check.

e O Value after reset
MCC] MCC31-0 0000 0000k

Table 3.45 MCC Register Contents

Bit Position Bit Name Function R/W  Value after Reset
31t00 MCC31- When any value is written to the MCC register, a memory protection RW 0
MCCO setting check starts. Setting the MCA and MCS registers and then

writing to this register leads to storage of the result of checking in the
MCR register.

Since writing any value to this register starts the check, doing so does
not require any extra registers when r0 is used as a source register.

The result of checking is reflected in MCR according to any area
setting regardless of the setting of the PSW.UM bit.

The value read from the MCC register is always 0000 00004.
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(i) MCR — Memory protection setting check result register

This register is used to store the results of a memory protection setting check.
Be sure to clear (0) bits 31 to 9, 7 and 6.

CAUTIONS

1. If the specified area to be checked crosses 0000 0000w, it is judged as an area setting error, and the MCR.OV bit is
set to 1. This means that the MCR.OV bit must be checked to access the check results. Do not use the check result
until it is confirmed that the result is not invalid (OV = 0).

2. If the default operations specified by using the MPM.DX, DW, and DR bits are enabled (1), the correct result might
not be able to be obtained. If enabling the specified default operation, do not use the memory protection setting
check function.

31 9 8 76 5 4 3 2 10
(0] S|S|S|U|U|U| Value after reset:
MCR O|O|O|O|O|O|O|OfO|O|O|O|O[|O|O|O|O|O0[O0|O0O|O|O0[O0|V|O|O|X[W|R|X|W|R undefined
E|E|E|E|E|E

Table 3.46 MCR Register Contents

Bit Position Bit Name Function R/W  Value after Reset

31t09 Reserved These bits are read as 0. The write value should be 0. R 0

8 (6)Y) If the specified area includes 0000 0000y or 7FFF FFFFy, 1is stored R/W  Undefined
in this bit. In other cases, 0 is stored in this bit.

7,6 Reserved These bits are read as 0. The write value should be 0. R 0

5 SXE If the specified area is contained within one protection area and R/W  Undefined
execution is permitted for that area in the supervisor mode, 1 is stored
in this bit. In other cases, 0 is stored in this bit.

4 SWE If the specified area is contained within one protection area and R/W  Undefined
writing to that area is permitted in the supervisor mode, 1 is stored in
this bit. In other cases, 0 is stored in this bit.

3 SRE If the specified area is contained within one protection area and R/W  Undefined
reading from that area is permitted in the supervisor mode, 1 is stored
in this bit. In other cases, 0 is stored in this bit.

2 UXE If the specified area is contained within one protection area and R/W  Undefined
execution is permitted for that area in the user mode, 1 is stored in
this bit. In other cases, 0 is stored in this bit.

1 UWE If the specified area is contained within one protection area and R/W  Undefined
writing to that area is permitted in the user mode, 1 is stored in this bit.
In other cases, 0 is stored in this bit.

0 URE If the specified area is contained within one protection area and R/W  Undefined
reading from that area is permitted in the user mode, 1 is stored in this
bit. In other cases, 0 is stored in this bit.
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(j) MPLAnNn — The lower limit address of the protection area

These registers indicate the minimum address of area n (where n = 0 to 15). These products are provided with sixteen

protection areas.

T A O I R Value after reset:
MPLAn MPLAnN ofo undefined

Table 3.47 MPLAnN Register Contents

Bit Position Bit Name Function R/W  Value after Reset

31t02 MPLA31-2 These bits indicate the lower-limit address of area n. MPLA1 and 0 R/W  Undefined
are implicitly set to 0.

1,0 Reserved These bits are read as 0. The write value should be 0. R 0

(k) MPUAN — The upper limit address of the protection area

These registers indicate the upper limit address of area n (where n = 0 to 15). These products are provided with sixteen

protection areas.

rrrrrr1rr 1o 1 o1t 1t rr T T T T T T T T T Value after reset:
MPUAN MPUAN 00 undefined

Table 3.48 MPUAnN Register Contents

Bit Position Bit Name Function R/W  Value after Reset
31to2 MPUA31-2 These bits indicate the upper limit address of area n. R/W  Undefined
MPUA1 and 0 are implicitly set to 1.
1,0 Reserved These bits are read as 0. The write value should be 0. R 0
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(I) MPATRN — The attribute of the protection area

These registers indicate the attributes of area n (where n = 0 to 15). These products are provided with sixteen protection

areas.

31 26 25 16 15 8 76 543 210

T T 1T T 1T 1T 171 Value after reset:
MPATn[0|0|0|(0|0]|O0O ASID 0|0|O0O|O|O|O|O|O|E|G|S|S|S|U|U]|U undefined
X|WIR|X|W|[R

Table 3.49 MPATN Register Contents

Bit Position Bit Name Function R/W  Value after Reset

31to 26 Reserved These bits are read as 0. The write value should be 0. R 0

2510 16 ASID These bits indicate the ASID value to be used as the area match R/W  Undefined
condition

15t08 Reserved These bits are read as 0. The write value should be 0. R 0

7 E This bit indicates whether area n is enabled or disabled. R/W

0: Area n is disabled.
1: Area n is enabled.

6 G 0: ASID match is the condition. R/W  Undefined
1: ASID match is not the condition.

When this bit is 0, the condition of the area match is MPATN.ASID
=ASID.ASID.

When this bit is 1, the area match of the values of MPATn.ASID and
ASID.ASID is not the condition.
5 SX This bit indicates the execution privilege in supervisor mode*". R/W  Undefined
0: Execution is disabled.

1: Execution is enabled.

4 SW This bit indicates the write permission in supervisor mode*'. R/W  Undefined
0: Writing is disabled.
1: Writing is enabled.

3 SR This bit indicates the read permission in supervisor mode*'. R/W  Undefined
0: Reading is disabled.
1: Reading is enabled.

2 UX This bit indicates the execution privilege in user mode. R/W  Undefined
0: Execution is disabled.
1: Execution is enabled.

1 uw This bit indicates the write permission in user mode. R/W  Undefined
0: Writing is disabled.
1: Writing is enabled.

0 UR This bit indicates the read permission in user mode. R/W  Undefined
0: Reading is disabled.
1: Reading is enabled.

Note 1.  If access is restricted in SV mode, execution of MDP exceptions or the MIP exception handling itself might not be possible
depending on the settings. Be careful with giving access restrictions so that access to the memory area necessary for the
exception handler and exception handling is permitted.
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(6) Cache operation function register

(a) Cache control function system register

Cache control function system registers are read from or written to by using the LDSR or STSR instructions and
specifying the system register number, which is made up of a register number and a selection ID.

Table 3.50 List of Cache Operation Function System Registers

Register Number (reg.ID, sel.ID) Name Function Access Permission
SR16, 4 ICTAGL Instruction cache tag Lo access SV
SR17, 4 ICTAGH Instruction cache tag Hi access SV
SR18, 4 ICDATL Instruction cache data Lo access SV
SR19, 4 ICDATH Instruction cache data Hi access SV
SR24, 4 ICCTRL Instruction cache control SV
SR26, 4 ICCFG Instruction cache configuration SV
SR28, 4 ICERR Instruction cache error SV

(b) ICTAGL — Instruction cache tag Lo access

This register is used for CIST and CILD instructions for the instruction cache. This register retains values to be stored in
the tag RAM of the instruction cache by the execution of CIST instructions and values read from the tag RAM of the
instruction cache by the execution of CILD instructions.

rrrrrrrrrrrrr T T TTTd | Value after reset:
ICTAGL LPN 0|0[0|O0|OfLRU|O|L|O|V undefined

Table 3.51 ICTAGL Register Contents

Bit Position Bit Name Function R/W  Value after Reset
31to 11 LPN These bits retain the values of bits 24 to 11, i.e. the physical page R/W  Undefined
numbers.

When writing, always write 0 to bits 31 to 25.

10to 6 Reserved These bits are read as 0. The write value should be 0. R 0

54 LRU These bits indicate the LRU information of the specified cache line. R/W  Undefined
The CIST instruction cannot be used to change the LRU information
to desired values.

3 Reserved This bit is read as 0. The write value should be 0. R 0
2 L This bit retains the lock information. R/W  Undefined
1 Reserved This bit is read as 0. The write value should be 0. R 0
0 \% This bit retains whether the specified cache line is enabled or R/W  Undefined
disabled.
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(c) ICTAGH — Instruction cache tag Hi access

This register is used for a CIST or CILD instruction for the instruction cache. This register holds the value to be stored

in the instruction cache tag RAM by the execution of CIST instruction and the value read from the instruction cache tag
RAM by the execution of CILD instruction.

31 30 29 28 27 24 23 16 15 8 7 6 5 2 0
Cr T T T T Fr T 1T | Value after reset:
ICTAGHW|P [W|P |0 o0 DATAECC TAGECC 0 0o|jo0|0foO undefined
DID(T|T kel o)
2 g
® ®
el o
= f=
=) =)
Table 3.52 ICTAGH Register Contents
Bit Position Bit Name Function R/W  Value after Reset
31 WD When this bit is set to 1, executing a CIST instruction updates the R/W  Undefined
cache data RAM.
30 PD When this bit is set to 1, the value in the DATAECC field of this R/W  Undefined
register is written to the ECC field of the data RAM on execution of a
CIST instruction.
When this bit is cleared to 0, the ECC is automatically generated from
the written data.
29 WT When this bit is set to 1, executing a CIST instruction updates the R/W  Undefined
cache data RAM.
28 PT When this bit is set to 1, the value in the TAGECC field is written to R/W  Undefined
the ECC of the tag RAM on execution of a CIST execution. When this
bit is cleared to 0, the ECC is automatically generated from the written
data.
27 to 24 Reserved These bits are read as 0. The write value should be 0. R 0
23to 16 DATAECC These bits retain ECC of the data RAM. R/W  Undefined
15t0 8 TAGECC These bits retain ECC of the tag RAM. Be sure to set bits 15 and 14 to R/W  Undefined
0.
7 Reserved This bit is read as 0. The write value should be 0. R 0
6 Reserved When read, an undefined value is returned. The write value should be R Undefined
0.
5t02 Reserved These bits are read as 0. The write value should be 0. R 0
1,0 Reserved When read, an undefined value is returned. The write value should be R Undefined

0.
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(d) ICDATL — Instruction cache data Lo access

This register is used for a CIST or CILD instruction for the instruction cache. This register stores the value to be stored
in the instruction cache data RAM by the execution of CIST instruction and the value read from the instruction cache
data RAM by the execution of CILD instruction.

rrrrrrrrr1r 1o 1111t 1t rrrr Tt T T T T T T Value after reset:
ICDATL| DATAL undefined

Table 3.53 ICDATL Register Contents

Bit Position Bit Name Function R/W  Value after Reset

31t00 DATAL These bits retain the values of the 32 lower-order bits from 64 bits of R/W  Undefined
the instruction data of the block within the specified cache line. The
offset of the index specifies the target range of bit numbers.

Index offset = 00000: bits 31 to 0
Index offset = 01000: bits 95 to 64
Index offset = 10000: bits 159 to 128
Index offset = 11000: bits 223 to 192
The arrangement of data is as shown in Figure 3.4.

(e) ICDATH — Instruction cache data Hi access

This register is used for a CIST or CILD instruction for the instruction cache. This register stores the value to be stored
in the instruction cache data RAM by the execution of CIST instruction and the value read from the instruction cache
data RAM by the execution of CILD instruction.

rrrrrr1rrr1r o111 ot 1T 1T r T T T T T T T T T T T Value after reset:
ICDATH DATAH undefined

Table 3.54 ICDATH Register Contents

Bit Position Bit Name Function R/W  Value after Reset

31t00 DATAH These bits retain the values of the 32 higher-order bits from 64 bits of R/W  Undefined
the instruction data of the block within the specified cache line. The
index offset specifies the bit number to be retained.

Index offset = 00000: bits 63 to 32
Index offset = 01000: bits 127 to 96
Index offset = 10000: bits 191 to 160
Index offset = 11000: bits 255 to 224
The arrangement of data is as shown in Figure 3.4.
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(f) ICCTRL — Instruction cache control

This register controls the instruction cache.

31 9 8 7 3210
x >|<|=z| Value after reset
ICCTRyO|O|0O|O|O|O|O|O|O|O|O|O|OfO|O|1|0O|0|OfO|0O|O|O|O|O|O|0|O0O|0|W|Z|W 0001 00034
I I|z|E
o |5l
Table 3.55 ICCTRL Register Contents
Bit Position Bit Name Function R/W  Value after Reset
31t0 17 Reserved These bits are read as 0. The write value should be 0. R 0
16 Reserved This bits are read as 1. The write value should be 1. R 1
15t09 Reserved These bits are read as 0. The write value should be 0. R 0
8 ICHCLR Setting this bit to 1 selects clearing of the whole instruction cacheina R/W
single operation. After this bit has been set to 1, it will be read as 1
until clearing is completed. The bit is cleared to 0 once clearing of the
cache is completed.
7t03 Reserved These bits are read as 0. The write value should be 0. R 0
2 ICHEIV Setting this bit to 1 allows the instruction cache to be automatically R/W
disabled (ICHEN bit to be cleared to 0) when a cache error occurs.
1 ICHEMK Setting this bit to 1 selects masking of cache error exception RW 1
notifications for the CPU when a cache error occurs.
0 ICHEN This bit disables or enables the instruction cache. RW 1
0: Instruction cache is disabled.
1: Instruction cache is enabled.
This bit is read as the previous value until the setting is actually
reflected in the instruction cache.
(g) ICCFG — Instruction cache configuration register
This register shows the configuration of the instruction cache.
31 15 14 8 7 4 3 0
Fr T 1 1T Value after reset
ICCFGjo|0of0f0O|O|O|O|O|O|O|O|O|O|O|OfO]|O ICHSIZE ICHLINE ICHWAY 0000 08244
Table 3.56 ICCFG Register Contents
Bit Position Bit Name Function R/W  Value after Reset
31t0 15 Reserved These bits are read as 0. The write value should be 0. R 0
14108 ICHSIZE These bits indicate the capacity (in Kbytes) of the instruction cache. R 08y
000 1000: 8 Kbytes
7to4 ICHLINE These bits indicate the number of lines per 1 way in the instruction R 24
cache.
0100: 64 lines
3to0 ICHWAY These bits indicate the number of ways of the instruction cache. R 4y
0100: 4 ways
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(h) ICERR — Instruction cache error
This register stores cache error data of the instruction cache.

Once the ICHERR bit is set to 1, indicators that subsequent cache errors have occurred are not stored in this register
until the ICHERR bit is cleared to 0. However, bits that indicate error states (ESMH, ESPBSE, ESTE1, ESTE2, ESDC,
ESDE) continue to be cumulatively updated.

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 54 3 210
cerlE|o|EB1E(8[8[4 0o |Z| BIEIR|S[B 0 || | e | |E|B[m[o|E| vunaeese:
3| |Blm|ale|8|2| | |5z |2 |E|B|E] | W 5/5/8| |5
Table 3.57 ICERR Register Contents
Bit Position Bit Name Function R/W  Value after Reset
31 CISTW This bit is set to indicate that the destination way specified for a CISTI R/W  Undefined
instruction was in error.
Although the entry information is overwritten so that writing is
completed, the V bit will be cleared the next time the cache line is
read (i.e. reading will be judged to have missed the cache). However,
setting of this bit is not accompanied by an exception for the CPU.
30 Reserved This bit is read as 0. The write value should be 0. R 0
29 ESMH Error status: Multi-hit R/W  Undefined
28 ESPBSE Error status: WAY error R/W  Undefined
27 ESTE1 Error status: 1-bit error in the tag RAM R/W  Undefined
26 ESTE2 Error status: 2-bit error in the tag RAM R/W  Undefined
25 ESDC Error status: 1-bit correction in the data RAM R/W  Undefined
24 ESDE Error status: 2-bit error in the data RAM R/W  Undefined
23,22 Reserved These bits are read as 0. The write value should be 0. R 0
21 ERMMH Error exception notification mask: Multi-hit RW 0
20 ERMPBSE Error exception notification mask: WAY error R/W 0
19 ERMTEA1 Error exception notification mask: 1-bit error in the tag RAM R/W 0
18 ERMTE2 Error exception notification mask: 2-bit error in the tag RAM RW 0
17 ERMDC Error exception notification mask: 1-bit correction in the data RAM RW 0
16 ERMDE Error exception notification mask: 2-bit error in the data RAM RW 0
15 Reserved This bit is read as 0. The write value should be 0. R 0
14,13 ICHEWY These bits retain the WAY number where a cache error occurred. R/W  Undefined
12to 5 ICHEIX These bits retain the cache index where a cache error occurred. R/W  Undefined
4 ICHERQ Setting this bit to 1 indicates that the CPU is being notified of a cache R/W 0
error exception. If cache error exceptions are masked, however, the
CPU is not notified of an exception even when this bit is set to 1.
3 ICHED This bit indicates that an error occurred in the data RAM. R/W 0
ICHET This bit indicates that an error occurred in the tag RAM. RW 0
1 Reserved This bit is read as 0. The write value should be 0. R 0
0 ICHERR This bit is set to 1 when a cache error occurred. R/W 0
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(7) Data buffer operation function register

(a) Data buffer control function system register

Data buffer control function system registers are read from or written to by using the LDSR or STSR instruction and
specifying the system register number, which is made up of a register number and a selection ID.

Table 3.58 List of Data Buffer Operation Function Registers

egister Number Access
(reg.ID, sel.ID) Name Function Permission
SR24, 13 CDBCR Data Buffer Control Function Registers SV

(b) CDBCR — Data buffer control register

This register controls the data buffers.

31 2 10
X | | Value after reset
CDBCROOOO000O00000000000000000000005‘% 0000 00014
[01]
516
Table 3.59 CDBCR Register Contents
Bit Position Bit Name Function R/W  Value after Reset
31t02 Reserved These bits are read as 0. The write value should be 0. R 0
1 CDBCLR When this bit is set to 1, the data buffer is cleared at a time. This bit W 0
is always read as 0.
0 CDBEN This bit disables or enables the data buffer. RW 1
0: Data buffer is disabled.
1: Data buffer is disabled.
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3.2.2 Instruction Cache and Data Buffer

3.2.21 Features

An 8-Kbyte and 4-way set-associative instruction cache is mounted between the CPU and the code flash. The
instruction cache and the code flash are connected to each other via a 256-bit dedicated bus to minimize penalties
caused by a cache miss-hit. Also a data buffer is mounted between the CPU and the code flash to achieve high-speed
data access. The area of 32 Mbytes from 0000 0000y to 01FF FFFFy in the address space is intended for the instruction

cache and data buffer.

PE
CPU
Qe Instruction cache [¢
g
Code Flash £
§ < Data buffer
Figure 3.2 Instruction Cache and Data Buffer
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3222 Instruction Cache Function

The instruction cache is a 4-Way set associative cache with a total capacity of 8 Kbytes. The size of each cache is 32
bytes. When a cache is missed, a line is refilled, with LRU as the algorithm that controls replacement. The amount of
data that can be fetched at once is 8 bytes, which means, the 8 bytes of data at a specified offset within one line are

selected.

The Ways are divided into two groups: Way group 0, consisting of Ways 0 and 1, and Way group 1, consisting of Ways
2 and 3. The Way group for use is selected by decoding the address information of the destination for access.

The cache destination is the instruction fetch access to the code flash area.

31 25 24 11 10 5 4 0
Address 0000000 I I |
| |
( Way group 1 (Way 2, 3) )
— T : ]
4 Way group 0 (Way 0, 1) \_
| (-] —— [
o[V L] 7a6 [Ecc H | et
Selects an entry block Tag array tRU
pit
(Address bits 24 to 11)
(ITAG) | 1bit
63 1bit | 1bit 14bits 6bits —
SED/DED - SED/DED SED/DED
vy ! —
ITAG .
comparison > Way selection
- J
Hit signal in Hit signal in Read-out data Read-out data
waygroup0 v way group 1 in way group 0 ¥ in way group 1
e | .
Way group selection Way group selection
Hit signal Read out data
Figure 3.3 Instruction Cache Configuration
Tag Array
TAG Among 32 bits in the operable addresses of the data line to be cached, bits 24 to 11 are stored in this bit.
The TAG bit is not initialized by a reset.
ECC The ECC of the tag array is stored in this bit. The ECC bit is not initialized by a reset.
Valid/Lock
V bit This bit indicates whether valid data is stored in the cache line. Setting of this bit to 1 makes the cache
line data valid. The V bit is initialized to 0 by a reset.
L bit This bit indicates whether a cache line is locked or not. Setting of this bit to 1 locks the cache line and it
cannot be replaced with new data. The L bit is valid only when the V bit is 1, and it is initialized by a reset.
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Data Array
DATA The 256 bits of data in cache line is stored with 64 bits in each bank. The way and offset determine the
locations at which data are stored. The arrangement of data is as shown in Figure 3.4. The data are not
initialized by a reset.
ECC The ECC of data array are stored. The ECC is not initialized by a reset.
LRU
LRU The information in the same Way group is stored in this data array. LRU is initialized by reset.
63 48 47 32 31 16 15 0 Data0 Half-word data at the address +004
| Datao | Data | Data2 | Data3 Data1l Half-word data at the address +02y
Data2 Half-word data at the address +04y
Data3 Half-word data at the address +06y
127 112 111 96 95 80 79 64 Data4 Half-word data at the address +08y
| Datad | Datas | Dataé | Data7 Data5 Half-word data at the address +0A
Data6 Half-word data at the address +0Cy
Data7 Half-word data at the address +0E
191 176 175 160 159 144 143 128 Data8 Half-word data at the address +10y
| Data8 | Data9 | Data10 | Data11 Data9 Half-word data at the address +124
Data10 Half-word data at the address +144
255 240 239 224 223 208 207 192 Data11 Half-word data at the address +16y
Data12 Half-word data at the address +18y
| Data12 | Data13 | Data14 | Data15 Data13 Half-word data at the address +1A4
Data14 Half-word data at the address +1Cy
Data15 Half-word data at the address +1Ey
Figure 3.4 Arrangement of Data within the Cache

3.223 Data buffer function

The eight-line buffer with 128 bits per line is mounted as a data buffer. The data of 256 bits read from the code flash is
stored in the data buffer with 128 bits per line. The data is read out from the data buffer after the next access to the same
address, so the code flash is not accessed again.
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3.2.3 Inter-Processor Interrupts

Registers (IPIR_CHn) for interrupt communication between PE1 and PE2 are provided for four channels. IPIR _CHO to
IPIR_CH3 are assigned to CHO to CH3 of user interrupt (EIINT). An interrupt for specific PEs (including own PE) can
be requested by manipulating bits corresponding to respective PEs.

3.2.3.1 Inter-Processor Interrupt Control Registers

Each of these registers are located in the CPU peripheral of the individual PEs. Each PE has its own IPIR_CHO to
IPIR CH3 registers and cannot access those in other PEs.

Table 3.60 List of Registers
Access Size
Register Symbol Register Name R/W | Value after Reset 1 8 16 32 Address
IPIR_CHO Inter-PE interrupt register 0 R/W | 0000 0000y N N v v FFFE EC80,
IPIR_CH1 Inter-PE interrupt register 1 R/W | 0000 0000y N N v v FFFE EC84
IPIR_CH2 Inter-PE interrupt register 2 R/W | 0000 00004 N N v v FFFE EC88y
IPIR_CH3 Inter-PE interrupt register 3 R/W | 0000 0000y N N v v FFFE EC8Cy

(1) IPIR_CHn — Inter-PE interrupt register n (n = 0 to 3)

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Value after Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RW R R
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
— — — — — — — — — — — — — — | PE2 | PE1
Value after Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RW R R R R R R R/W R/W
Table 3.61 IPIR_CHn Register Contents
Bit Position Bit Name Function
31t02 Reserved These bits are read as 0. The write value should be 0.
1 PE2 Inter-PE Interrupt Request to PE2
Writing 1 to this bit makes an interrupt request to PE2. This bit is automatically cleared to 0
once the interrupt request has been notified.
0: Inter-PE interrupt request output is not specified or an interrupt request is not being
output.
1: Interrupt request output is specified or an interrupt request is being output.
0 PE1 Inter-PE Interrupt Request to PE1

Writing 1 to this bit makes an interrupt request to PE1. This bit is automatically cleared to 0
once the interrupt request has been notified.

0: Inter-PE interrupt request output is not specified or an interrupt request is not being
output.

1: Interrupt request output is specified or an interrupt request is being output.
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3.24 Reliability Functions
3.241 PE Guard Function (PEG)
(1) Overview of the PEG function

The PEG is a constituent of the Slave Guard function and blocks unauthorized accesses to the resources in the PE (local
RAM) from the external bus master. In the state after a reset, all access other than by the bus master of its own PE is
blocked. Setting the registers listed in Section 3.2.4.1 (3), List of Protection with PEG Setting Registers
enables access other than by the bus masters of its own PE.

(a) Detecting PE guard violation

If the bus master outside the PE for which PE guard is set makes an unauthorized access to the resource area in the PE,
the access is detected as a PE guard violation.

(b) Blocking unauthorized accesses

When a PE guard violation is detected, unauthorized accesses to the internal resources of the PE are blocked to prevent
the contents of PE resources from being modified illegally.

(c) Notifying occurrence of violation

When a PE guard violation is detected, it is notified to ECM. When the DMAC or DTS makes an attempt of
unauthorized access, meanwhile, a DMA transfer error is detected.

(2) Protection Made by PEID and SPID

e Setting protection with PEG
— The PE can set protection for up to four areas in its own local RAM by specifying the address.
— The range of the target area is specified by the base address and the mask bit (4 Kbytes to 16 Mbytes).
— Read access and write access are respectively enabled for the individual areas.

— Protection is enabled or disabled for the individual areas on each system protection identifier (SPID) basis and on
each processor element identifier (PEID) basis.
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® Access permission by the system processor element identifier (PEID) and system protection identifier (SPID) (see
Figure 3.5)

1. When the local RAM area is to be accessed, go to step 2.
Otherwise, return an error response.

2. When any of enabled areas 0 to 3 is to be accessed, go to step 3.
Otherwise, return an error response.

3. Whether all the conditions below for the relevant area met or not.
— The system protection identifier (SPID) is enabled
— The processor element identifier (PEID) is enabled

— The required operation (read or write) is enabled.

Otherwise, return an error response.

Memory access which is not allowed in the table below leads to an error being returned.

Note that CAXIT and bit operation instructions (BitOp in the table) cannot proceed unless both reading and writing are
allowed.

Table 3.62 Access Allowed for Each Request Type

Request Type Read Access Write Access
READ Allowed Not allowed

WRITE Not allowed Allowed

BitOp Allowed Allowed

CAXI Allowed Allowed

LDL Allowed Not allowed

STC Not allowed Allowed
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Normal access

l

Decide enabled areas out of four areas (in parallel)

Method
validity decisiol

Area 0?

SPID match method is valid

Local RAM area?

Protection Protection

Protection Protection
permitted? NO— permitted? NO— permitted? NO— permitted? NO—
(SPID No.) (SPID No.) (SPID No.) (SPID No.)

Protection
permitted?
(PEID No.)

Protection
permitted?
(PEID No.)

Protection
permitted?
(PEID No.)

Protection
permitted?
(PEID No.)

YES YES YES YES

Operation Operation Operation Operation
permitted? NO- permitted? NO—] permitted? NO—] permitted? NO.
(RIW enabled) (R/W enabled) (R/W enabled) (R/W enabled)

YES YES YES YES

|| AreaOK|| || AreaNO|| || AreaOK|| || AreaNOH || AreaOK|| || AreaNO|| || AreaOK|| || AreaNO||

True
when any area
is OK

Figure 3.5 Access Permission by the Processor Element (PEID) and System Protection Identifier (SPID)
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(3) List of Protection with PEG Setting Registers

Make necessary settings for the following registers to protect PE resources from unauthorized accesses by the external

bus masters.

e Detection of accesses to the following areas are enabled: the areas for peripheral devices, and the local RAM area in

the PE.

® Access permission for the register sets is not controlled by the PEG function. Make necessary settings for access

permission by the IPG or other function.

Table 3.63 PEG Register Base Address: FFFE E600H

Address | Size Permi il B Value after
Offset (byte) | Register Name Symbol ssion ([R/W |1 |8 |16 |32 | Reset
+00Cy |2 PE guard PEID&SPID master decision control register | PEGSP — RW |— [V |V |— |00004
+080y |4 PE guard area mask setting register 0 PEGGOMK | — RW |— |V |V |+ |FFEO 0000y
+084, |4 PE guard area base setting register 0 PEGGOBA | — RW | — [V |¥ [V |*

+088; |4 PE guard area SPID setting register 0 PEGGOSP | — RW |— |V |+ |+ |0000 0000,
+08Cy |4 PE guard area PEID setting register 0 PEGGOPE | — RW |— [V |¥ [ |0000 0000,
+0904 |4 PE guard area mask setting register 1 PEGG1MK | — RW |— |V |V |+ |FFEO 0000y
+094, |4 PE guard area base setting register 1 PEGG1BA |— RW | — [V |¥ [V |*

+098, |4 PE guard area SPID setting register 1 PEGG1SP |— RW |— [V |¥ [V |0000 0000,
+09C, |4 PE guard area PEID setting register 1 PEGG1PE |— RW |— |V |+ |+ |0000 0000,
+0A0y |4 PE guard area mask setting register 2 PEGG2MK | — RW |— [V |¥ [V |FFEO 0000,
+0A4y |4 PE guard area base setting register 2 PEGG2BA |— RW | — [V |¥ [V |*

+0A8, |4 PE guard area SPID setting register 2 PEGG2SP | — RW |— [V |¥ [V |0000 0000,
+0ACy |4 PE guard area PEID setting register 2 PEGG2PE |— RW |— [V |~ [+ |0000 0000
+0BOy |4 PE guard area mask setting register 3 PEGG3MK | — RW |— |V |V |+ |FFEO 0000y
+0B4 |4 PE guard area base setting register 3 PEGG3BA |— RW | — [V |¥ [V [*

+0B8; |4 PE guard area SPID setting register 3 PEGG3SP |— RW |— |V |+ |+ |0000 0000,
+0BCy |4 PE guard area PEID setting register 3 PEGG3PE |— RW |— [V |¥ [V |0000 0000,

Note 1. This value is FEAO_0000y for CPU1 (PE1), FE80_0000y for CPU2 (PE2), and FE60_0000 for the SubCPU (PE3).
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(4) Register set

(a) PEGSP — PE guard PEID & SPID master decision control register

This register is used to enable or disable access by the external master to the resources in the PE. The value of the SPEN
bit is 0 at its initial state, which disables access to the resources in the PE from outside. Setting the SPEN bit to 1
enables access from the external master under the conditions set by PEGGnMK and PEGGnBA.

Value after Reset 0

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

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

