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Notice

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

2. 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.

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

4. 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.

5. 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.

6. 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.

7. 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.

8. 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.

9. 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.

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

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

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

(Note1) "Renesas Electronics" as used in this document means Renesas Electronics Corporation and also includes its directly or indirectly controlled
subsidiaries.
(Note2) "Renesas Electronics product(s)" means any product developed or manufactured by or for Renesas Electronics.
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Corporate Headquarters Contact Information
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General Precautions in the Handling of Microprocessing Unit and Microcontroller
Unit Products

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

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

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

3. Input of signal during power-off state
Do not input signals or an 1/0 pull-up power supply while the device is powered off. The current injection that results from input of such a signal or I/O
pull-up power supply may cause malfunction and the abnormal current that passes in the device at this time may cause degradation of internal elements.
Follow the guideline for input signal during power-off state as described in your product documentation.

4. Handling of unused pins
Handle unused pins in accordance with the directions given under handling of unused pins in the manual. The input pins of CMOS products are
generally in the high-impedance state. In operation with an unused pin in the open-circuit state, extra electromagnetic noise is induced in the vicinity of
the LSI, an associated shoot-through current flows internally, and malfunctions occur due to the false recognition of the pin state as an input signal
become possible.

5. Clock signals
After applying a reset, only release the reset line after the operating clock signal becomes stable. When switching the clock signal during program
execution, wait until the target clock signal is stabilized. When the clock signal is generated with an external resonator or from an external oscillator
during a reset, ensure that the reset line is only released after full stabilization of the clock signal. Additionally, when switching to a clock signal produced
with an external resonator or by an external oscillator while program execution is in progress, wait until the target clock signal is stable.

6. Voltage application waveform at input pin
Waveform distortion due to input noise or a reflected wave may cause malfunction. If the input of the CMOS device stays in the area between V,_(Max.)
and V| (Min.) due to noise, for example, the device may malfunction. Take care to prevent chattering noise from entering the device when the input level
is fixed, and also in the transition period when the input level passes through the area between V,_(Max.) and Vg (Min.).

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

8. Differences between products
Before changing from one product to another, for example to a product with a different part number, confirm that the change will not lead to problems.
The characteristics of a microprocessing unit or microcontroller unit products in the same group but having a different part number might differ in terms
of internal memory capacity, layout pattern, and other factors, which can affect the ranges of electrical characteristics, such as characteristic values,
operating margins, immunity to noise, and amount of radiated noise. When changing to a product with a different part number, implement a system-
evaluation test for the given product.
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1.
1.1

Overview

Features of This LSI

This LSI is a single-chip microcontroller that includes an Arm Cortex®-A9 processor along with the integrated

peripheral functions required to configure a system.

This LSI includes a 32-Kbyte L1 instruction cache, a 32-Kbyte L1 data cache, and a 128-Kbyte L2 cache. It also includes
the following on-chip peripheral functions that are necessary for system configuration.

4-Mbyte large-capacity RAM (128 Kbytes are also used as data-retention RAM)
HyperBusT™*! controller

Octa memory*2 controller

IEEE 1588 PTP compliant Ethernet MAC controller

USB 2.0 host/function module

Video display controller 6

Image renderer engine

2D drawing engine

MIPI CSI-2 interface

SD/MMC host interface

The features of this LSI are listed in Table 1.1.

Note 1. HyperBus™, HyperFlash™ and HyperRAMT™M are trademarks of Cypress Semiconductor Corporation.
Note 2. OctaFlash™ and OctaRAMT are trademarks of Macronix International Co., Ltd.
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RZ/A2M Group 1. Overview

Table 1.1 Features of RZ/A2M
Items Specification
CPU o Arm Cortex-A9 processor

« Maximum operating frequency: 528 MHz

Instruction cache size: 32 Kbytes

Data cache size: 32 Kbytes (write-back algorithm)

« TLB entries: 128 entries

Jazelle® architecture extension: Full implementation
Media processing engine with NEONTM technology

Boot modes

Eight boot modes
Boot mode 0: Booting from memory (bus width: 16 bits) connected to the CS0O space

Note: This only applies to 324-pin products.
Boot mode 1: Booting from a NAND flash memory with SD controller
Boot mode 2: Booting from a NAND flash memory with MMC controller (data bus width: 8 bits)
Boot mode 3: Booting from a serial flash memory (3.3 V) connected to the SPI multi I/O bus space
Boot mode 4: Booting from an Octal-SPI flash memory connected to the SPI multi I/O bus space
Boot mode 5: Booting from a HyperFlash connected to the SPI multi /O bus space
Boot mode 6: Booting from an OctaFlash connected to the OctaFlash space
Boot mode 7: Booting from a HyperFlash connected to the HyperFlash space

Arm CoreLink™ Level 2 Cache Controller L2C-310
Operating frequency: 132 MHz
« Cache size: 128 Kbytes

Secondary cache

Clock pulse generator

Clock mode: Input clock can be selected from external input (EXTAL) or crystal resonator.
Input clock can be multiplied by 44 (max.) by the internal PLL circuit.
« Peak values of EMI noise can be reduced by the on-chip SSCG circuit.
Five types of clocks generated:
—CPU clock (lp): Maximum 528 MHz
—Image processing clock (G¢): Maximum 264 MHz
—Internal bus clock (Bg): Maximum 132 MHz
—Peripheral clock 1 (P1¢): Maximum 66 MHz
—Peripheral clock 0 (POg): Maximum 33 MHz

Interrupt controller o Arm CoreLink™ Generic Interrupt Controller (GIC-400)

External interrupt pins (NMI, IRQ7 to IRQO, and TINT31 to TINTO)
o On-chip peripheral interrupts: Priority level set for each module
32 priority levels available

Bus state controller « Address space divided into six areas (0 to 5), each a maximum of 64 Mbytes
[Only for 324-pin products] « The following features settable for each area independently
—Bus size (8 or 16 bits): Available sizes depend on the area.
—Number of access wait cycles (different wait cycles can be specified for read and write access
cycles in some areas)
—Idle wait cycle insertion (between the same area access cycles or different area access cycles)
—Specifying the memory to be connected to each area enables direct connection to SRAM, SRAM
with byte selection, SDRAM, and burst ROM (clocked synchronous or asynchronous). The address/
data multiplexed 1/0O (MPX) interface is also available.
Outputs a chip select signal (CS0# to CS5#) according to the target area (CS assert or negate timing
can be selected by software)
+ SDRAM refresh
Auto refresh or self refresh mode selectable
« SDRAM burst access

Direct memory access « Two modules, sixteen channels; external requests are available for one channel.
controller « Can be activated by on-chip peripheral modules.

« A specific DMA transfer interval can be specified to adjust the bus occupancy.

o Link mode (DMA transfer under descriptor control) supported

« Transfer information can be automatically reloaded.

RO1UHO0746EJ0400 Rev.4.00 RENESAS 12
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RZ/A2M Group

1. Overview

Table 1.1 Features of RZ/A2M

ltems

Specification

Multi-function
timer pulse unit 3

« 9 channels (16 bits x 8 channels, 32 bits x 1 channel)
« Maximum 28 lines of pulse inputs/outputs and 3 lines of pulse inputs
o 14 types of count clocks (P1¢/1, P1¢/2, P1¢/4, P1¢/8, P1@/16, P1¢/32, P1¢/64, P1¢p/256,
P1¢/1024, MTCLKA, MTCLKB, MTCLKC, MTCLKD, MTIOC1A) selectable
—14 types of count clocks selectable (channel 0)
—12 types of count clocks selectable (channel 2)
—11 types of count clocks selectable (channels 1, 3, 4, 6, 7, and 8)
—10 types of count clocks selectable (channel 5)
Input capture function
39 output compare and input capture registers
Counter clear operation ( Simultaneous counter clearing by Compare match or Input capture is
available. )
Simultaneous writing to multiple timer counters (TCNT)
Synchronous input/output of each register due to synchronous operation of the counter.
Buffered operation
« Cascade-connected operation
« 43 types of interrupt sources
« Automatic transfer of register data
Pulse output modes
Toggle, PWM, complementary PWM, and reset-synchronized PWM modes
Synchronization of multiple counters
« Complementary PWM output mode
—Non-overlapping waveforms output for 3-phase inverter control
—Automatic dead time setting
—0% to 100% PWM duty value specifiable
—A/D converter start request delaying function
—Interrupt skipping at crest or trough
Reset-synchronized PWM mode
Three-phase PWM waveforms in positive and negative phases can be output with a required duty
value.
Phase counting mode: 16-bit mode (channels 1 and 2) / 32-bit mode (channels 1 and 2)
Counter function of dead time compensation
Conversion start trigger of A/D converter can be generated.
Conversion start trigger of A/D converter can be skipped.
Digital filter functions for the input capture and external count clock pin.

Port output enable 3

Control of the high-impedance state of the MTU3a waveform output pins

Activation with four input pins

« Activation on detection of short-circuited outputs (detection of simultaneous PWM output to the active
level)

« Activation by register write

« Additional programming of output control target pins is possible.

General PWM timer

« 32 bits x 8 channels

Counting up or down (sawtooth wave), counting up and down (triangular wave) selectable for all
channels.

Independent selectable for each channel.

2 input/output pins per channel

« 2 output compare/input capture registers per channel

« For the 2 output compare/input capture registers of each channel, 4 registers are provided as buffer
registers and are capable of operating as comparison registers when buffering is not in use.

In output compare operation, buffer switching can be at peaks or troughs, enabling the generation of
laterally asymmetrically PWM waveforms.

Registers for setting up frame intervals on each channel (with capability for generating interrupts on
overflow or underflow)

Generation of dead times in PWM operation

Synchronous start / stop / clear of counters on arbitrary channels.

Starting, stopping, and clearing up/down counters in response to a maximum of eight events
Starting, stopping, and clearing up/down counters in response to input level comparison

Starting, stopping, and clearing up/down counters in response to a maximum of four external triggers
« Output pin invalidation functions due to dead time error or detection of short circuit between output
pins.

Generation of triggers for A/D converter conversion

Digital filter functions for the input capture and external trigger pins

RO1UHO0746EJ0400 Rev.4.00 RENESAS 1-3
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RZ/A2M Group

1. Overview

Table 1.1

ltems

Features of RZ/A2M

Specification

Port output enable

Output prohibition control of the GPT waveform output pin

for GPT « Activation with up to four input pins
« Activation by dead time error detection or output short detection
« Activation by register write

OS timer « Three-channel 32-bit counters

Two operating modes:
—Interval timer mode
—Free-running comparison mode
DMA transfer request or interrupt request can be issued when a compare match occurs.

Watchdog timer

On-chip one-channel watchdog timer
A counter overflow can reset the LSI.
CPU parity error can reset the LSI.

Realtime clock

Internal clock, Two types of count mode, alarm function
Interrupts can be generated at intervals of 1/64 s by the 32.768-kHz on-chip crystal oscillator.

Serial communications
interface with FIFO

Five channels

Clock synchronous mode or asynchronous mode selectable

Simultaneous transmission and reception (full-duplex communication) supported
Dedicated baud rate generator

Separate 16-byte FIFO registers for transmission and reception

Modem control function (channels 0, 1, and 2 in asynchronous mode)

Serial communications
interface

Two channels

Clock synchronous mode, asynchronous mode, or smart card interface mode is selectable.
Simultaneous transmission and reception (full-duplex communication) supported

Dedicated baud rate generator

LSB first/MSB first selectable

Modem control function

Encoding and decoding of IrDA communications waveforms in accord with version 1.0 of the IrDA
standard (on channel 0)

Renesas serial peripheral
interface

Three channels

SPI operation

Master mode and slave mode selectable

Programmable bit length, clock polarity, and clock phase can be selected.
Consecutive transfers

MSB first/LSB first selectable

Maximum transfer rate: 33.00 Mbps

SPI multi I/O bus controller

One channel

Up to two serial flash memories with multiple 1/0O bus sizes (single/quad) can be connected.
Connectable with one Octal-SPI flash memory.

Connectable with one HyperFlash™ memory.

External address space read mode (built-in read cache)

SPI operating mode

Maximum frequency: 132 MHz (QSPI0_SPCLK)

HyperBus controller

Two channels

Support HyperBus interface

One HyperFlash and HyperRAM can be connected per channel.
Maximum frequency: 132 MHz (HM_CK, HM_CK#)

Octa memory controller

Two channels

Support Macronix Serial Multi /0 (MXSMIO®) Octa Peripheral Interface (OPI) interface.

One OctaFlash and OctaRAM can be connected per channel.

Support memory-map read/write feature with independent Flash/RAM address space.
OctaFlash supports STR (Single Transfer Rate) mode and DTR (Double Transfer Rate) mode.
SPI operation

Support Read-While-Write (RWW) function

Maximum frequency: 132 MHz (OM_SCLK)

I2C bus interface

Four channels

Master mode and slave mode supported

Support for 7-bit and 10-bit slave address formats
Support for multi-master operation

Timeout detection

RO1UH0746EJ0400 Rev.4.00
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RZ/A2M Group

1. Overview

Table 1.1 Features of RZ/A2M

ltems

Specification

Serial sound interface

Four-channel bidirectional serial transfer

Duplex communication (channels 0, 1, and 3)

Support of 12S, Monaural, and TDM audio formats

Support of master and slave functions

Generation of programmable word clock and bit clock

Multi-channel formats

Support of 8, 16, 18, 20, 22, 24, and 32-bit data formats

Support of 32-stage FIFO for transmission and reception

Support of LR-clock continue function in which the LR-clock signal is not stopped.

CANFD interface

Two channels

ISO11898-1 (2003) compliant

CAN-FD ISO 11898-1 (2015) compliant

Message buffer:
—Up to 64 x 2-channel receive message buffers: shared among all channels.
—16 transmit message buffers per channel

Renesas SPDIF interface

Support of IEC60958 standard (stereo and consumer use modes only)
Sampling frequencies of 32 kHz, 44.1 kHz, and 48 kHz

Audio word sizes of 16 to 24 bits per sample

Biphase mark encoding

Double buffered data

Parity encoded serial data

Ethernet MAC controller

176-pin products: 1 channel when the media independent interface (MII) is in use, 2 channels when
the reduced media independent interface (RMIl) is in use

256-, 272-, or 324-pin products: 2 channels whether the MIl or RMIl is in use

Conforms with the Ethernet / IEEE802.3 MAC (Media Access Control) layer standard

Supports transfer at 10 and 100 Mbps

Supports full-duplex and half-duplex mode

Supports Media Independent Interface (MIl) compliant with the IEEE802.3u standard and Reduced
Media Independent Interface (RMII)

Magic PacketTM* detection and Wake-On-LAN (WOL) signal output

Built-in PTP controller (EPTPC) for Ethernet controller that uses Time Precision Time Protocol (PTP)
defined by IEEE 1588-2008 (Version 2.0) to synchronize time between devices.

E-DMAC (Direct Memory Access Controller for Ethernet controller) function

Note: * Magic Packet is a trademark of Advanced Micro Devices, Inc.

A/D converter

12-bit resolution

Eight input channels

o Minimum conversion time: 1 ys per channel

« A/D conversion request by the external trigger or timer trigger

NAND flash controller

« Direct-connected memory interface with NAND-type flash memory

o ONFI 1.0 (mode 1 to 2)

« ECC: 2, 4, 8, 16, 24, and 32 bits

« Supports flash memory requiring Large block (2048+64)

« Supports flash memory requiring 5-byte addresses (2 Gbits and more)
o Interrupt request

« Two types of DMA mode

USB 2.0 host/function
module

« Two channels

« USB 2.0-compliant host/function module

« 480-Mbps, 12-Mbps, and 1.5-Mbps transfer rates provided (host mode)
« 480-Mbps and 12-Mbps transfer rates provided (function mode)
On-chip 1-Kbyte RAM as communication buffers (host mode)

On-chip 8-Kbyte RAM as communication buffers (function mode)

RO1UHO0746EJ0400 Rev.4.00 RENESAS 1-5
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RZ/A2M Group

1. Overview

Table 1.1 Features of RZ/A2M

ltems

Specification

Video display controller 6

« Video input interface:
BT601, BT656 format (NTSC/PAL) input: Input clock: 27 MHz/54 MHz
Digital pin input (channel 0):
YCbCr422, YCbCr444, RGB888, RGB666, RGB565
Digital pin input size:
Maximum input video image size to be set*: 1920 pixels x 1080 lines (horizontal x vertical)
Note: * Depends on the AC characteristics of the connected device.
Examples of input video image size:

XGA (1024 x 768)

SVGA (800 x 600),

WVGA (800 x 480),

VGA (640 x 480),

WQVGA (480 x 240),

QVGA (320 x 240, 240 x 320)
Input video control
Horizontal noise reduction (NR), brightness adjustment and contrast adjustment using matrix
operation
Scaling control
Vertical and horizontal scaling up or down of input video possible at a desired ratio (scaling up of
graphics also possible)
Scaling up ratio: 1 to 8; scaling down ratio: 1/8 to 1
Interpolation: Hold or linear selectable
2D IP conversion: 2D IP conversion through separately setting the initial phases

for the top and bottom fields

Video recording

Output pixel format: YCbCr444, YCbCr422, RGB888, RGB565

Output field rate: 1/1, 1/2, 1/4, 1/8

Rotation: Horizontal mirroring and 90/180/270 degree rotation for YCbCr422 and RGB565
Maximum video image size to be stored: x1 size of input video image

Output video control

Black stretch: Black area stretched according to Y signal state

Enhancer capability: LTI (transient improvement) and sharpness (contour emphasis) for Y signal

Three graphics layers (one of them also for input video)
Available input pixel formats
1 bit/pixel: CLUT1
4 bits/pixel: CLUT4
8 bits/pixel: CLUT8
16 bits/pixel: YCbCr422 (graphics layers 0), RGB565, ARGB1555, RGBA5551, ARGB4444
32 bits/pixel: ARGB8888, RGBA8888, RGB888, YCbCr444 (graphics layers 0)
Superimposition
Alpha blending in a rectangular area:
Input video, layer 1, and layer 2 blended according to the transparency percentage a
(fade-in and fade-out function available)
Chroma key function:
Mixing based on transparency percentage a using the specified RGB and CLUT value
Pixel-base alpha blending:
Alpha blending for each pixel based on transparency percentage a

Panel output control
Panel output correction:
Brightness adjustment and contrast adjustment, gamma correction, panel dithering
TCON:
Various timing output for LCD panel driving provided by a total of seven vertical and horizontal
panel driver signals
Panel output pixel format: RGB888, RGB666, RGB565, serial RGB
Output video image size:
Maximum output video image size to be set*:
1999 pixels x 2035 lines (horizontal x vertical)
Note: * Depends on the AC characteristics of the display panel.
Examples of output video image size:
XGA (1024 x 768)
SVGA (800 x 600),
WVGA (800 x 480),
VGA (640 x 480),
WQVGA (480 x 240),
QVGA (320 x 240, 240 x 320)
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RZ/A2M Group

1. Overview

Table 1.1 Features of RZ/A2M

ltems

Specification

LVDS output interface

Four pairs of differential output conforming to the TIA/EIA-644 standard (three pairs for data and one
pair for the clock)

When the LVDS output interface is not used, the LVDS pins can be used as CMOS input/output.
The LVDS PLL generates clocks of various frequencies.

LVDS Power-down function

Image renderer
(IMR-LS2)

One channel

Refers to the video captured data as two-dimensional texture data and draws a shape by performing
texture mapping for an arbitrary shape divided into triangular objects.

Display list system

Drawing functions

Texture mapping, bilinear filtering, automatic coordinate generation (and relative coordinate input)
Instruction system

Draw instruction: TRI for drawing a triangle

Control instructions: TRAP, INT, NOP, SYNCM, SYNCW, WTL, and WTS

Drawing space

Destination coordinates: 0 < X <2,047,0<Y < 2,047

Source coordinates: 0 <u<1,439,0<v<1,023

2D drawing engine
(DRW)

Support almost any object geometry, rather than being bound to only a few specific geometries such
as lines, triangles, or circles. The edges of every object can be independently blurred or anti-aliased.
Color Formats
Frame buffer formats
8-bit: a (8)
16-bit: RGB (565), aRGB (4444), aRGB (1555)
32-bit: aRGB (8888).
Texture formats
1-bit: CLUT (1)/1 (1)
2-bit: CLUT (2)/1 (2)
4-bit: CLUT (4)/1 (4)
8-bit: a (8), CLUT (8)/1 (8), aCLUT (44)
16-bit: aRGB (4444), aRGB (1555), RGB (565)
24-bit: RGB (888) (run length encoded (RLE) unit)
32-bit: aRGB (8888).
CLUT formats use a 256-entry color lookup table.

Sprite engine
(SPEA)

RLE Unit
Supports Targa RLE data packet formats
Sprite Unit
Two channels
Up to 16 separate sprites processed by each channel

JPEG codec unit

Compression and decompression method conforming to the JPEG baseline standard within the range
described in this document.

Operational precision: Conforming to JPEG Part 2, ISO-IEC10918-2

Pixel format:

Compression: YCbCr422

Decompression: YCbCr444, YCbCr422, YCbCr411, YCbCr420

Output pixel format to the buffer: YCbCr422, ARGB8888, RGB565

Four quantization tables provided

Four Huffman tables provided (two tables for AC coefficients and two tables for DC coefficients)
Markers supported: SOI, SOF0, SOS, DQT, DHT, DRI, RSTm, and EOI

Image data rate: Max. 132 Mbytes/s (at 66-MHz operation)
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RZ/A2M Group

1. Overview

Table 1.1 Features of RZ/A2M

ltems

Specification

Capture engine unit

« Examples of input video image size :
5 megapixels (2,560 x 1,920)
3 megapixels (2,048 x 1,536)
2 megapixels (1,632 x 1,224)
UXGA (1,600 % 1,200)
SXGA (1) (1,280 x 1,024)
SXGA (2) (1,280 x 960)
WXGA (1,280 x 768)
XGA (1,024 x 768)
SVGA (800 x 600)
WVGA (800 x 480)
VGA (640 x 480)
WQVGA (480 x 240)
QVGA (320 x 240, 240 x 320)
Note: Depends on the AC characteristics of the connected device, frame rate of the connected
device, and transfer speed to the destination RAM.
Input format: 8- or 16-bit binary data
« Memory output format: YCbCr422, YCbCr420
Note: The captured data cannot be displayed via the video display controller 6 because the Y data
and CbCr data are split when written to memory.

MIPI CSI-2 interface
[Only for 256-, 272-, or 324-pin
products]

Up to 1.0-Gbps transfer rate of MIPI CSI-2

« ECC 1-bit error correction and 2-bit or more error detection of a packet header
CRC error detection of a payload data part

Generation of VD (vertical sync), HD (horizontal sync), and FLD (field) signals
Lane swapping

Video input module

Input formats
MIPI CSI2 interface: YCbCr422, RGB888, RAWS8
Up to 2048 x 2048 pixels capture area
« Memory output data formats
YCbCr422, RGB565, ARGB1555, RGB888, ARGB8888

SD/MMC host interface

e 176-pin products: 1 channel
256-, 272-, or 324-pin products: 2 channels
« SD memory I/O card interface (1-/4-bit SD bus)
« SD, SDHC, and SDXC SD memory card access supported
Default, high-speed, UHS-I/SDR50, DDR50, and SDR104 transfer modes supported
o Error check function: CRC7 (command), CRC16 (data)
o Interrupt request: 2
« Card detection function, write protect supported
« MMC interface (1-/4-/8-bit MMC bus)
Note: Channel 1 only supports a 1- or 4-bit MMC bus.
« e-MMC device access supported
« High-speed, HS200 transfer modes supported

On-chip RAM

« 4-Mbyte large capacity memory for video display/recording and work
(128 Kbytes are used for data retention)

« 128-Kbyte memory for data retention
(16 Kbytes x 2, 32 Kbytes x 1, 64 Kbytes x 1)

General I/O ports

o 176-pin products: 47 1/Os, 8 inputs with open-drain outputs, 14 inputs (input only), and 1 output
(output only)

o 256-pin products: 92 1/Os, 8 inputs with open-drain outputs, 14 inputs (input only), and 1 output
(output only)

e 272-pin products: 92 1/Os, 8 inputs with open-drain outputs, 14 inputs (input only), and 1 output
(output only)

o 324-pin products: 128 I/Os, 8 inputs with open-drain outputs, 14 inputs (input only), and 1 output
(output only)

« Input or output can be selected for each bit.

Power-down modes

« Four power-down modes provided to reduce the power consumption in this LSI
—Sleep mode
—Software standby mode
—Deep standby mode
—Module standby mode

Debugger interface

« Arm CoreSight™ architecture
« JTAG-standard pin assignment

RO1UHO0746EJ0400 Rev.4.00 RENESAS 1-8
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RZ/A2M Group

1. Overview

Table 1.1

ltems

Features of RZ/A2M

Specification

Trusted Secure IP
[option]

« Security algorithm

Common key encryption: AES (compliant with NIST FIPS PUB 197), 3DES, ARC4
Non-common key encryption: RSA

Other features

TRNG (true-random number generator)

Hash value generation: SHA1, SHA224, SHA256, GHASH

Support of unique ID

oTP

A nonvolatile memory that can be written only once
Security setting, authentication setting and the OTP boot setting are possible.

Dynamic reconfigurable
processor (DRP)
[option]

Dynamically reconfigurable intellectual property module
6 tiles
32 1/0 ports

Power supply voltage

e Vcc: 1.14 t0 1.26 V, PVce: 3.0to 3.6 V, PVecc_HO: 1.7t0 1.9V
e PVcc_SPI/PVec_SD0/PVec_SD1:1.7t0 1.9V/3.0t0 3.6 V

Temperature range

-40 to +85°C

Quality level

Industrial usage, etc.

Package

« PLBG0176GA-B
176-pin BGA, 13-mm square, 0.8-mm pitch
JEITA Package Code: P-LFBGA176-13%13-0.80
RENESAS Code: PLBG0176GA-B

« PLBG0256KA-A
256-pin BGA, 11-mm square, 0.5-mm pitch
JEITA Package Code: P-LFBGA256-11%11-0.50
RENESAS Code: PLBG0256KA-A

o PRBG0272GA-A
272-pin BGA, 17-mm square, 0.80-mm pitch
JEITA Package Code: P-LFBGA272-17%17-0.80
RENESAS Code: PRBG0272GA-A

o PRBG0324GA-A
324-pin BGA, 19-mm square, 0.8-mm pitch
JEITA Package Code: P-FBGA324-19x19-0.80
RENESAS Code: PRBG0324GA-A

RO1UH0746EJ0400 Rev.4.00

Nov 27, 2020

RENESAS 19



RZ/A2M Group 1. Overview
1.2 Product Lineup
Table 1.2 Product Lineup
Group Part Number DRP Function Trusted Secure IP Package
RZ/A2M R75921040VCBG No DRP No Trusted Secure IP PLBG0176GA-B
R7S921041VCBG PLBG0256KA-A
R7S921042VCBG PRBG0272GA-A
R7S921043VCBG PRBG0324GA-A
R7S921045VCBG Available PLBG0176GA-B
R75921046VCBG PLBG0256KA-A
R75921047VCBG PRBG0272GA-A
R7S921048VCBG PRBG0324GA-A
R7S921051VCBG Available No Trusted Secure IP PLBG0256KA-A
R7S921052VCBG PRBG0272GA-A
R7S921053VCBG PRBG0324GA-A
R7S921056VCBG Available PLBG0256KA-A
R7S921057VCBG PRBG0272GA-A
R7S921058VCBG PRBG0324GA-A
Note:  Usable pins of the modules listed below depend on the type of package in which the given product comes.
For details, see section 1.6, List of Pins.
* Interrupt controller
* Direct memory access controller
* Multi-function timer pulse unit 3
* General PWM timer
» HyperBus controller
« Serial sound interface
» CANFD interface
* Renesas SPDIF interface
* NAND flash controller
* Video display controller 6
1.3 Block Diagram
See section 5, LSl Internal Bus.
RO1UHO0746EJ0400 Rev.4.00 -zENESAS 1-10
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RZ/A2M Group 1. Overview

1.4 Pin Assignment

1 2 3 4 5 6 7 8 9 10 1 12 | 13 | 14 | 15 | 16 | 17 | 18 | 19 | 20 | 21 22
asPi1_|asPi1_| RPC_ |asPio_| Pvee_

Al vee [ O o el e | Sooa| Pace—| Vss | Pvec | PF4 | PE6 | PL2 | PE5 | P84 | P86 | PE4 | P91 | PVec | Vss | PE1 | PA4 | CKIO | Vss | A
asPi_ | aspi_ | RPC_ | asPio_ [asPio_

B P | vee | SE-| O |REC| O |Somc| PFS | Pe3 | PHO | PL3 | PL1 | Pe3 | PF2 | P87 |PE3 | PAO | PAS | PAS | PAG | Vss | Pvec |B
QsPI1_| RPC_ |QsPlo_|aspio_

c|PHa| P2 | veo |FG0N-| ROC, | 9RO A0 pe 1 | Po 2 [ PH1 | PL4 [ PLO | P8BS | PF1 | P90 | PE2 | PA2|PGO|PBO| Vss |PD7|PD3|C
QsPI1_ asPio_

D | Pvec [pscand| Pe_1 | veo [OSPV-| ves |93P0-| P o | PF6 | PEO | PE3 | Pvec | Vs | PFO | P8O | PAt | PAT | Pvec | vss | PD6 | PD4 | PD_1 | D
E| vss | PH3 | PK3 | PK2 Pp_s | PD_2 | K | upoo | E
S8 = = -~ - — | SWDCLK -

PVee_ [HM_Cso| HM_ckr ™S/
F 1 Ho™ |om cso|om scik| PP PD_0 | TRST# | qwpio| PB-1 | F
aoay| MMl cstal HM
G |HMDAV) pyypgy [HM- o JPo1|PB2 | PB3|Po2 |G
OM_SIO1 | gD [OM_Cs | CKc#
HM_DQ4/ | HM_DQ2/ | HM_DQ3/ | HM_Daor
| oM_s104| oM s102| oM s103| OM_S100 PB4 | P93 | PBS | P95 | H
HM_RES
_RES | ,111_pas/ | HM_Da7/| HM_Das/
J | ET#/OM_ OM SI06| OM S107 | oM S105 Vee Vss Vss Vss Vss Vce P9 4 | P7_7 P76 | P96 | J
ReseT# | M- . .
K| vss | P | PH A | PLO Voo | Vss | Vss | vss | vss | Voo P97 | PG_1 | P75 | PG_2 | K
L | PVcc PO_1 P0_0 PJ_7 Vcee Vss Vss Vss Vss Vce P7_1 P7_4 P7_3 P72 | L
M| PO_2 PO_5 PO_4 P0_3 Vcee Vss Vss Vss Vss Vce P6_6 P6_0 P7_0 PVcc | M
N | PJ3 PJ_1 PO_6 PJ_2 Vce Vss Vss Vss Vss Vce P65 | PG_3 | P6_4 Vss N
spo_ | sbo_ PVec_
P|PH6 | PH 5 | PK5 | PVec Ve | Vvss | vss | Vss | vss | Vee el Il IO g R
spo_ | spo_ | spo_ | spo_
R| Pvee | PJ4 | PIS | Vss DATZ | DAT5 | DAT4 | DAT6 | R
AUDIO | AUDIO spo_ | spo_ | spo_
Tl x1 | xe | P35 | P32 DATO | DATT | DaT3 | Vs | T
MIPI sp1_ | sp1_ | spo_ | spo_
U Vss | PKA T P31 | aveets DATO | DATZ | cmD | cik | Y
csi_ | csi_ sD1_ | sD1_ | Pvec_
V| cikp | cikn | PG4 | Vss PS4 | pat1 | pAT3 | spi |V
csi_ | csi_ LVDS Lvos | usB SD1_
W |onmaoploseagn] Vss | Pe6 | P10 | P12 | Pao | P2 | pas | DS | ves | VDS | USB lussvss| vss | Pveo | Ves [PLLves| P52 | Pse | S| ves [w
csi_ | csi UsB SD1_
Y oo plosrain| Vs | P33 | P14 | Pco | P22 | Pa2 | Pas | NMI | vss [usBvss|usBuss|usBvss|usavss| BeC | PC7 | PC6 | P50 | Ps 1 | P57 | SD- | Y
A| MPLL ves | P11 | P34 | Pao | Pct| Pao| Pasa | Pa7 |usexe| oro |,YB |rreFo|ussvss| DP1 | Pvec | PC 5 | XTAL | Pc 4 [RTC X2| P5.3 | P5.5 |AA
AVcc18 APVcc0
AB| vss | PG5 | PG7 | P13 | P21 | P23 | Pat | Pas | REs# |UsB_x1| DMo |08 |RREF1|UsBVss| DM1 | PVeo | PC_3 |EXTAL| vss [RTCX1| Avee | Avss |AB
1 2 3 4 5 6 7 8 9 10 1 12 | 13 | 14 | 15 | 16 | 17 | 18 | 19 | 20 | 21 22
Figure 1.1 Pin Assignment of the 324-Pin BGA (Top Perspective View)
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RZ/A2M Group

1. Overview

1 2 3 4 5 6 7 8 9 10 T 12 13 14 15 16 17 18 19 20
QsPI1_| asPi1_ | QsPi_| asPlo_ | aspPio_
Al vee |G| AN | QR | Aol | 9550~ | vss | Pvee | Pe3 | PE6 | PLa | PL2 | PL1 | PF1 | PE2 | PA3 | PAGS | Vss | CKIO | Vss | A
asPi1_| RPc_ | RPC_ | asPio_ | asPio_
B| vss | veo |ON-| BT | nnacts| Son | Somuc| Pet | PFs | PH1 | PE3 | PLo | PEs | P80 | PES | PA2 [ PA4 | PBO | vss | PD6 | B
QsPI1_| RPC_ | QsPio_| asPio_
cf Pz | Pk | veo |O3R1-] REC QS | PFe | PE0 | PF4 | PL3 | PF2 | PE4 | PAO | PE | PAS | PGO | Vss | PD7 | PD5 | C
D|PHs | Pk | P2 | vee |FPU-| ves | P¥E- | ko | Pe2 | PHO | Pvec | Vss | PFO | PA1 | PA7 | Pvec | Vss | PD4 | PD3 | PD1 | D
E| vss |Bscanp| PF7 | Pvec pvee | PD_2 | nS | upoo | E
- -2 |swoctk| PO
HM_ HM_CK/ ™S/
F | Rwos/ |H_cke| 1 | vss swoo | Po_o | TRsT# | wPo_1 | F
oM_Das| .
HM_DQ2/HM_DQ1/ HM_Cs0# | PVoo_
G Jom_siozlom_sio1| oM cse#| HO Vss | PBL1 | PB2 | PB3 |G
HM_DQ3/HM_DQ6/HM_DQd/| HM_Cs 1
H lom_si030M_s106/0M_s104| OM_Cst# Pvec | PBS | PB4 | P77 | H
HM_RES
_RES |, \1_ba7/HM_DQs/|HM_DQo
3 [Erom v Siodom 1o Vee | vss | Vss | Vee P76 | PG2 | PG_1 | P72
RESET#
K| Pi7 | Pis | PHA | PuO Vee | vss | Vss | Vee PVec | PG3 | P67 | Pvee | K
L PJ_1 PJ_3 PH_5 PVce Vcee Vss Vss Vce Vss P6_0 P6_5 Vss L
PVce_ SDO_
M| PHG6 | PI2 | PK5 | Vss Vee | vss | Vvss | Vee vee—| e | Pes | 200 M
spo_ | spo_ | spo_ | sbo_
N| PVee | PJ5 | PJ4 | Pveo pATO | DATS | DAT7 | DATe | N
AUDIO_ | AUDIO_ Pvec_ | spo_ | spo_ | sbo_
P xa x2 | P35 | PKRA sp1 | DAT2 | paT3 | paT4 | P
MIPI spo_ | spo_ | spo_
R| Vss | P31 | PG4 | \veers Vss | cmp | pati | ok | R
csi_ | cs sD1_ | spi_
T CLKP CLKN P3_2 Vss AVss DATO CLK Vss T
csi_ | csi_ LvDs | LvDs | usB sD1_ | spi_ | spi_

U |psnloregn| Vs | Pes | Pco | pas | pas | LYDS | VDS | USB | RREFo | RREF1 | Vss | PLLVec| Pvec | PC6 | Avee | St | DL | SDI- iy
v [ CSL 1 CSL | vss | P34 | Pc2 | P42 | P47 | vss | Vss |usBvss|usBvss|usBvss| vss | Pc3 | Pcs | Pc7 | P50 | P56 | P57 | SPI |
DATATP | DATAIN = = = . = ! - = ! -7 | paT3

MIPI uss | uss usB
W Pl vss | Pos | 3o | Pat | Pa3 | N |uss xz2|ussvss| DPo | ,088 | LS8 4 pwr | USB | pc 4 | xTAL |RTCX2| PS4 | P53 | P55 W
Y| vss | PG7 | Pc1 | P40 | Paa | Pas | RES# |USB X1|USBVss| DMO |USBVss|USBVss| DP1 |USBvss| EXTAL | vss |RTC.X1| P52 | P51 | vss |v
1 2 3 2 5 6 7 8 9 10 T 12 13 14 15 16 17 18 19 20
Figure 1.2 Pin Assignment of the 272-Pin BGA (Top Perspective View)
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RZ/A2M Group

1. Overview

1 2 3 4 5 6 7 8 9 10 T 12 13 14 15 16 17 18 19 20 21

Al vee [958 O | SR [racr,| Pae- | vss |9SPC-| Pe1 | Pes | PE6 | PL4 | PLO | PEs | PE4 | PE3 | PA2 | PET | PAS | CKIO | Vss

B PK1 | veo |OSPN- QS| REC. |QSPI0_|QSPIO_|QSPY0_| pE5 | Pra | PH1 | PL1 | PL2 | P8O | PF1 | PAO | PA7 | PA4 | PBO | Vss | PD3

c| P3| PH2 PD_7 | PD_1

D H’SK/EKI BSCANP| Voo |QSPM_| RPC_1QSPI0_| o | pg 5 [ pHo | PF3 | PF2 | PFoO | PE2 | PA1 | PGO | PAS | Vss PD. 5 | JPO_O
P 102 | wp# | 102

E |HM_CK# gmigss%t/ PK_2 Vcee Vss PVce Q?glofL PF_6 PE_O PL_3 Vcee Vss PVce PA_3 Vce Vss SWTSQ_K PD_0 | TRST#

F H’}A6ra?1 %%Vg: PE7 | Vss PD_6 | PD_2 JP0_1 | PB_1
SI01

H| vss gng%z g’rww__?:ssﬁt/ PH_3 PB 2 | PB4 P77 | PG_2

s Eiiow | e HULDG |1 00O Po_1 | P16 P2 | Poo
RESET# E R

K| Pis | Pa gmig‘%/ gm:g%s’ PVee | PG_3 P65 | P64

L|PHs | Pua PLO | Veo vss | Pe_7 P66 | oo

M| PHE | PuT P2 | Vss Vee gg% 32% P;’SE—

N| P35 | Pus P4 | PK 5 gi% gﬁ% Sg% Vs

B e N v A ERINRE

s fms | [roz| AR A

T [ | [mn] o me | [

U D/(\;‘?/!ATJP DETSA?)N Vss | Pvec | Vss /';;/\E/’CSC P4 3 | P47 |UsBvss| RREFO | RREF1 |USBVss| Vss |PLLvec| Pvec | vss | P54 P55 | Vss

v gﬁiﬁ (?LSKIT\A PG6 | P33 | PC2 | Vss | Pa2 | P46 | Vss Ag\?g:ﬂ Ags; usBvss| Pc 4 | Pc 6 | PC3 | Pvec | P50 P56 | P57

w DETS/IQP D;%'S/L?N P52 | P53 | W

v | vss | vss | Pe7 | Pco | Pct | Pao | Pasa [LVOS | Nmi |usexa| So8 | DPo |usvss| DP1 [ USB | vss | xTAL [RTC_x2| Avee | Pvec | P51

M| vss | PG5 | P34 | P30 | vss | Pa1 | Pas | vss | RES# [UsB_x1|usBvss| DMO |UsBvss| DM1 |UsBvss| PC_5 | PC_7 | EXTAL [RTC_X1| Avss | Pvec [Aa

1 2 3 4 5 6 7 8 9 10 T 12 13 14 15 16 17 18 19 20 21
Figure 1.3 Pin Assignment of the 256-Pin BGA (Top Perspective View)
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RZ/A2M Group 1. Overview

1 2 3 4 5 6 7 8 9 10 1 12 13 14 15
Al Vss PK_3 ‘éﬁzﬂz w&— ngﬁ— Vss Q?géo— P6_1 P6_2 PH_1 PE_6 PL 2 PE_3 | CKIO Vss |A

QSPI1_ | QSPI1_ | RPC QSPIO_ | QSPIO_

B |BSCANP| PH_3 PK_0 P6_3 PL 4 PLO PE5 | PE_1 Vss PD_7 |B

ssL 101 |RESET#| 102 101
HM_CK/
_ asPi1_ | aspi1_ | RPC_ | asPio_ | aspio_

o| Om | P o . e | 9oe- | 2P| PEO | PHO | PL1 | PE4 | PGO | Vss | PD5 | PD3 |C
HM_CS0# QsPI1_ | asPio_

D [Hm_cka [-CON P2 | ves Vee e w0-| Pvee | PL3 | PE2 | Pvee | Vss | PD6 | PD4 | PD_1 |D
Hm_paor| M- TCK/

E| Vs | RWDS/ | PVee PD 2 | PD.O P00 |E
om_si00| o 'D0 SWDCLK
HM_DQ2/|HM_DQ1/[HM_CS1# ™S/

F |PVee HO| oymg102|oM_sio1 [oM_ Csti# swpio | JPO-1 | TRST# | P60 |F

HM_DQ4/|HM_DQ7/|HM_DQS/ |HM_DQ3/

G |oM_si04|oM_s107|0M_SI05|0M_SI03 Vee | PG3 | PG2 | PVec |G

HM_RES
HM_Das/| M sbo_ | sDo

p [HM DO/ erion | PH 4 | vec PG_1 _ _ | ves | H

om_sios| SHOM DAT5 | RSTH

J| PIO | PJI PJ_2 Vss SDO_ | SDO_ | SDO_ | PVec_ | |

DAT7 DAT2 DAT4 SDo

spo_ | spo_ | spo_ | sbo_
K| PLS PJ3 | PJ4 | PVee CLK | pat3 | paTo | pate |K

spo_ | sDo_
L PK_4 P3_5 Vss Vce PVcc Vss DAT1 cMD L

AUDIO_ | AUDIO_ LVDS | LVDS

| A% - P3 2 Vss P33 | oo | Plivee | NMI | USBVss | Pvee Vee P50 | P54 | P57 | P55 |M
N| P31 | PG4 | vss PG7 | P42 | P43 | P46 | RES# | RREFO | Vss | PLLvec | Vec P52 | P53 | P56 |N
p| Pvec | vss | Pc6 | P40 | Pasa | Pa7 |usBxz| USB | USB | smvss| xTAL |RTC X2| Avec | Veo P51 |p

- - - - = DPVccO | APVecO — -
R| Vss PG5 | P34 | P41 | P45 vss |USB X1| DPO DMO | USBVss | EXTAL | Vss |RTC.X1| Avss vee |R

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Figure 1.4 Pin Assignment of the 176-Pin BGA (Top Perspective View)
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RZ/A2M Group

1. Overview

1.5 Pin Functions

Table 1.3 Pin Function

Classification Symbol /O  Name Function

Power supply Vce | Power supply Power supply pins. All the Vcc pins must be
connected to the system power supply. This LSI
does not operate correctly if there is a pin left
open.

Vss Ground Ground pins. All the Vss pins must be connected
to the system power supply (0 V). This LSI does
not operate correctly if there is a pin left open.

PVce Power supply for I/O circuits ~ Power supply for I/O pins. All the PVcc pins must

be connected to the system power supply. This
LSI does not operate correctly if there is a pin left
open.

PVcc_SPI, PVec_HO,
PVcc_SDO, PVcc_SD1

Power supply for I/O circuits

Power supply for I/O pins. All the PVcc_SPI,
PVcc_HO, PVcc_SDO, PVce_SD1 pins must be
connected to the system power supply. This LSI
does not operate correctly if there is a pin left
open.

PLLVce | Power supply for PLL Power supply for the on-chip PLL oscillator.
Clock EXTAL | External clock Connected to a crystal resonator. An external
clock signal may also be input to the EXTAL pin.

XTAL O  Crystal Connected to a crystal resonator.

CKIO O  System clock output Supplies the system clock to external devices.

AUDIO_CLK | External clock for audio Input pin of external clock for audio. A clock input
to the divider is selected from an oscillation clock
input on this pin or pins AUDIO_X1 and
AUDIO_X2.

AUDIO_X1 | Crystal resonator/ Pins connected to a crystal resonator for audio.

external clock for audio An external clock can be input on pin

AUDIO_x2 © AUDIO_X1. A clock input to the divider is
selected from an oscillation clock input on these
pins or the AUDIO_CLK pin.

AUDIO_XOUT O  AUDIO_X1 clock output Output for the on-chip crystal oscillator on
AUDIO_X1 or the external clock signal.

Operating mode MD_BOOQOT2, | Mode set Sets the operating mode. Do not change the
control MD_BOOT1, signal levels on these pins while the RES# pin is

MD_BOOTO asserted or until the mode is fixed, after the
negation.

MD_CLK Clock mode set Sets the clock operating mode. Do not change
the signal levels on this pin while the RES# pin is
asserted or until the mode is fixed, after the
negation.

MD_CLKS SSCG clock mode set Switches the SSCG circuit on or off. Do not
change the signal levels on this pin while the
RES# pin is asserted or until the mode is fixed,
after the negation.

BSCANP Boundary scan set Boundary scan setting pin.

This pin is set to the high level for a boundary
scan and to the low level for normal operation.

System control RES# Power-on reset This LSI enters the power-on reset state when
this signal goes low.

WDTOVF# / O  Watchdog timer overflow / Outputs an overflow signal from the watchdog

PERROUT# CPU Parity error timer.

Outputs the CPU parity error.

R0O1UHO0746EJ0400 Rev.4.00
Nov 27, 2020
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RZ/A2M Group

1. Overview

Table 1.3 Pin Function
Classification Symbol /O Name Function
Interrupts NMI | Non-maskable interrupt Non-maskable interrupt request pin. It is handled
as an FIQ exception. Fix it high when not in use.
IRQ7 to IRQO Interrupt requests 7 to 0 Maskable interrupt request pins.
Level-input or edge-input detection can be
selected. When the edge-input detection is
selected, the rising edge, falling edge, or both
edges can also be selected.
Address bus A25 to A0 O  Address bus Outputs addresses
Data bus D15 to DO /O Data bus Bidirectional data bus
Bus control CS5# to CSO# O Chip select 5to 0 Chip-select signals for external memory or
devices.
RD# O Read Indicates that data is read from an external
device.
RD/WR# O Read/write Read/write signal
BS# O Busstart Bus-cycle start signal
AH# O  Address hold Address hold timing signal for the device that
uses the address/data-multiplexed bus.
WAIT# Wait Inserts a wait cycle into the bus cycles during
access to the external space.
WEO# O  Byte select Indicates a write access to bits 7 to 0 of data of
external memory or device.
WE1# O  Byte select Indicates a write access to bits 15 to 8 of data of
external memory or device.
DQML O  Byte select Selects bits D7 to DO when SDRAM is
connected.
DQMU O  Byte select Selects bits D15 to D8 when SDRAM is
connected.
RAS# O RAS Connected to the RAS# pin when SDRAM is
connected.
CAS# O CAsS Connected to the CAS# pin when SDRAM is
connected.
CKE O CKenable Connected to the CKE pin when SDRAM is
connected.
Direct memory DREQO | DMA-transfer request Input pin to receive external requests for DMA
access controller transfer.
DACKO O  DMA-transfer request accept Output pin for signals indicating acceptance of
external requests from external devices.
TENDO O  DMA-transfer end output Output pin for DMA transfer end.

RO1UH0746EJ0400 Rev.4.00

Nov 27, 2020

RENESAS



RZ/A2M Group

1. Overview

Table 1.3 Pin Function
Classification Symbol /O Name Function
Multi-function timer ~ MTCLKA, MTCLKB, I Timer clock input Input pins for external clock signals or for phase
pulse unit 3 MTCLKC, MTCLKD counting mode clock signals.
MTIOCOA, MTIOCOB, I/0O  Input capture/output compare TGRA_0 to TGRD_0 input capture input/output
MTIOCOC, MTIOCOD (channel 0) compare output/PWM output pins.
MTIOC1A, MTIOC1B I/O  Input capture/output compare TGRA_1and TGRB_1 input capture input/output
(channel 1) compare output/PWM output pins.
MTIOC2A, MTIOC2B I/O  Input capture/output compare TGRA_2 and TGRB_2 input capture input/output
(channel 2) compare output/PWM output pins.
MTIOC3A, MTIOC3B, /O Input capture/output compare TGRA_3 to TGRD_3 input capture input/output
MTIOC3C, MTIOC3D (channel 3) compare output/PWM output pins.
MTIOC4A, MTIOC4B, /O Input capture/output compare TGRA_4 to TGRD_4 input capture input/output
MTIOC4C, MTIOC4D (channel 4) compare output/PWM output pins.
MTIC5U, MTIC5V, /O Input capture/output compare TGRU_5, TGRV_5, and TGRW_5 input capture
MTIC5W (channel 5) input/dead time compensation input pins.
MTIOC6A, MTIOC6B, /O Input capture/output compare TGRA_6 and TGRB_6 input capture input/output
MTIOC6C, MTIOC6D (channel 6) compare output/PWM output pins.
MTIOC7A, MTIOCT7B, /O Input capture/output compare TGRA_7 to TGRD_7 input capture input/output
MTIOC7C, MTIOC7D (channel 7) compare output/PWM output pins.
MTIOC8A, MTIOCS8B, /O Input capture/output compare TGRA_8 to TGRD_8 input capture input/output
MTIOC8C, MTIOC8D (channel 8) compare output pins.
Port output enable 3 POEO#, POE4#, High impedance request Input pins for request signals to place the
POES8#, POE10# MTU3a waveform output pins in the high
impedance state.
General purpose GTETRGA to GTETRGD | External trigger External trigger input pins.
PWM timer GTIOCOA to GTIOC7A, /O Timer /O Input capture, output compare, or PWM output
GTIOCOB to GTIOC7B pins.
Realtime clock RTC_X1 | Crystal resonator for realtime Connected to 32.768-kHz crystal resonator
RTC_X2 o clock/external clock The RTC_X1 pin can also be used to input an
external clock.
EXTAL | Crystal resonator for internal  Connected to a crystal resonator.
XTAL o clock/external clock
Serial communication TxD4 to TxDO (0] Transmit data Data output pins.
interface with FIFO RxD4 to RxDO | Receive data Data input pins.
SCK4 to SCKO I/O  Serial clock Clock input/output pins.
RTS2#, RTS1#, RTS0# O Transmit request Modem control pins.
CTS2#, CTS1#, CTSO# 1/O Transmit enable Modem control pins.
Serial communication SCI_SCK1, SCI_SCKO /O Serial clock Clock input/output pins.
interface SCI_TXD1, SCI_TXDO O  Transmit data Data output pins.
SCI_RXD1, SCI_RXD0O | Receive data Data input pins.
SCI_CTS1#/ RTS1#, 1/O  Transmit and receive start 1/O pins for controlling the start of transmission
SCI_CTSO0# / RTSO# control and reception.
I2C bus interface RIIC3SCL to RIICOSCL  I/O  Serial clock pin Serial clock I/O pins.
RIIC3SDA to RIICOSDA |/O  Serial data pin Serial data I/O pins.
Serial sound interface SSITxD3, SSITxD1, O  Data output Serial data output pin.
SSITxDO
SSIRxD3, SSIRxD1, Data input Serial data input pin.
SSIRxDO
SSIDATA2 /O Datal/O Serial data I/O pins.
SSIBCK3 to SSISBCKO /O  bit clock I/O I/0 pins for bit clocks.
SSILRCKS3 to SSILRCKO /O LR clock I/O 1/O pins for LR clock / frame sync.
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1. Overview

Table 1.3 Pin Function
Classification Symbol /O Name Function
CANFD interface CAN_CLK | Clock source for CAN Clock source for CAN communication.
communication
CAN1TX, CANOTX O CAN bus transmit data Output pins for transmit data on the CAN bus.
CAN1RX, CANORX | CAN bus receive data Input pins for receive data on the CAN bus.
CANORX_DATARATE_EN, O  CAN Bus receive data phase This pin indicates the receive data phase of the
CAN1RX_DATARATE_EN CAN bus.
This pin is set to "1" in the data (high-speed bit
rate) area.
CANOTX_DATARATE_EN, O  CAN bus transmit data phase This pin indicates the transmit data phase of the
CAN1TX_DATARATE_EN CAN bus.
This pin is set to "1" in the data (high-speed bit
rate) area.
Renesas SPDIF SPDIF_OUT O  Data output Transmit data output pin.
interface SPDIF_IN | Datainput Receive data input pin.
Renesas serial MOSI2 to MOSIO /O Data Data I/O pins.
peripheral interface ) <5515 MISO0 /O Data Data /O pins.
RSPCK2 to RSPCKO /O Clock Clock /0 pins.
SSL20, SSL10, SSLO0 /O  Slave select Slave select I/0 pins.
SPI multi /0O bus QSPI0_SPCLK, O  Clock Clock output pins.
controller QSPI1_SPCLK
QSPIO_SSL O Slave select Slave select output pins.
QSPI1_SSL 1/0  Slave select or Data strobe ~ When serial flash memory is connected: This pin
serves as a slave select output pin.
When Octal-SPI flash or HyperFlash memory is
connected: This pin serves as a data strobe
input pin.
QSPIO_IO3 to /0 Data Data I/O pins.
QSPIO0_IOO0,
QSPI1_IO3 to
QSPI1_I00
RPC_RESET# O  Reset Reset output pin.
RPC_WP# O  Write protect Write protect output pin.
RPC_INT# | Interrupt Interrupt input pin.
HyperBus controller HM_CK O  Clock Differential clock output pin.
HM_CK# O  Clock Differential clock output pin.
HM_CSO0# O  Chipselect0 Chip select signal for the external memory.
HM_CS1# O  Chip select 1 Chip select signal for the external memory.
HM_RWDS /O Read Write Data Strobe Read: data strobe pin.
Write: data Mask pin.
HM_DQ?7 to HM_DQO /O Data Data I/O pin.
HM_RESET# O  Reset output Reset signal for the external memory.
HM_RSTO# | Reset input Reset signal from the external memory.
HM_INT# | Interrupt input Interrupt signal from the external memory.
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Table 1.3 Pin Function

Classification Symbol /O Name Function
Octa memory OM_SCLK O  Clock clock output pin.
controller OM_CSo# O  Chip select0 Chip select signal for the external memory.
OM_CS1# O  Chip select 1 Chip select signal for the external memory.
OM_DQS I/O Data strobe Read: data strobe pin.
Write: data Mask pin.
OM_SIO7to OM_SIO0 /O Data Data I/O pins.
OM_RESET# O  Reset output Reset signal for the external memory.
OM_ECS# | ECC error detection ECC error detection pin from the external
memory.
Ethernet controller ET1_TXCLK, Transmit clock MiII clock pin for transmission.
ETO_TXCLK
ET1_TXEN, ETO_TXCLK O  Transmit enable MII transmit data enable pin
ETO_TXD3 to O  Transmit data MII transmit data pins.
ETO_TXDO,
ET1_TXD3 to
ET1_TXDO
ET1_COL, ETO_COL | Collision detection MiII collision detection pin.
ET1_TXER, ETO_TXER O  Transmit error MII transmit error output pin.
ET1_RXCLK, | Receive clock MII receive clock pin
ETO_RXCLK
ET1_RXDV, ETO_RXDV | Receive enable MII receive data enable pin
ET1_RXD3 to | Receive data MIl receive data pins.
ET1_RXDO,
ETO_RXD3 to
ETO_RXDO
ET1_RXER, ETO_RXER | Receive error MII receive error input pin.
ET1_CRS, ETO_CRS | Carrier detection MII carrier detection pin.
REF50CKO0, REF50CK1 | Reference clock RMII reference clock pin.
RMIIO_CRS_DV, | Carrier detection and Receive RMII carrier detection and Receive enable pin.
RMII1_CRS_DV enable
RMIIO_TXD1, O  Transmit data RMII transmit data pin.
RMII0_TXDO,
RMIIM1_TXD1,
RMIIM_TXDO
RMIIO_TXD_EN, O  Transmit enable RMII transmit enable pin.
RMIIM_TXD_EN
RMIIO_RXER, Receive error RMII receive error input pin.
RMIIM_RXER
RMII0O_RXD1, Receive data RMII receive data pin.
RMII0_RXDO,
RMIIM1_RXD1,
RMII1_RXDO
ET1_MDC, ETO_MDC O  Management data clock Clock pin for information transfer via MDIO.
ET1_MDIO, ETO_MDIO /0 Management data I/O Bidirectional pin for exchange of management
data.
ET1_LINKSTA, Status Link status pin from the PHY-LSI.
ETO_LINKSTA
ET1_EXOUT, O  General purpose output General purpose output pin.
ETO_EXOUT
ET1_WOL, ETO_WOL O  Wake-On-LAN Indicate the LSI receive a Magic Packet.
ETO_SCLKIN, | SCLKA clock Clock signal supplied to the statistical time
ET1_SCLKIN correction algorithm unit.
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Table 1.3 Pin Function

Classification Symbol /O Name Function
NAND flash controller NFALE O  Flash memory address latch  Asserted for address output and negated for
enable data 1/0.
NFRE# O  Flash memory read enable Reads data at falling edge.
NFCE# O  Flash memory chip enable Enables the flash memory connected to this LSI.
NFCLE O  Flash memory command Asserted at command output.
latch enable
NFRB# Flash memory ready/busy High level indicates ready state and low level
indicates busy state.
NFWE# O  Flash memory write enable Flash memory latches commands, addresses,
and data at falling edge.
NFDATA[7:0] /O  Flash memory data Data I/O pins.
USB 2.0 host/function DP1, DPO /O USB 2.0 host/function module D+ data pins for USB 2.0 host/function module
module D+ data bus.
DM1, DMO /O USB 2.0 host/function module D- data pins for USB 2.0 host/function module
D- data bus.
VBUSIN1, VBUSINO VBUS input A pin for monitoring connection of the USB
cable.
Step down the VBUS voltage to 3.3 V.
Connect this pin to the Vbus pin of the USB bus
so that it can detect connection and
disconnection of the Vbus pin.
VBUSEN1, VBUSENO O  VBUS output VBUS power supply enable pin.
OVRCUR1, OVRCURO | Overcurrent input Overcurrent input pin.
OTG_EXICENT1, O  OTG Power supply IC control OTG Power supply IC control pin.
OTG_EXICENO
OTG_ID1, OTG_IDO | OTG Power supply IC ID OTG Power supply IC ID pin.
CC1_Rd1, CC1_Rat, | CC input These pins are used to monitor the state of the
CC2_Rd1, CC2_Rat, resistance on the CC pins of the USB Type-C
CC1_Rd0, CC1_RaO0, connector.
CC2_Rd0, CC2_Ra0 Check the state of the resistance of the USB
Type-C connector and input the result of
checking through the CC pins of the RZ/A2M.
RREF1, RREFO Reference input Connected to USBVss via
2.2kQ *+ 1% resistance.
USB_X1 | Crystal resonator for USB 2.0 Connected to a crystal resonator for USB 2.0
USB_X2 o host/function module host/function module.
USBAPVcc1, | Power supply for transceiver  Power supply for pins.
USBAPVccO analog pins
USBDPVcct, Power supply for transceiver Power supply for pins.
USBDPVcc0 digital pins
USBVss | Ground for transceiver pins  Ground for pins.
Video display LCDO_DATA23 to O  Output data Data output pins for panel.
controller 6 LCDO_DATAO
LCDO_TCONS to O Panel timing adjustment Output pins for panel timing adjustment.
LCDO_TCONO output
LCDO_CLK O  Panel clock Panel clock output pins.

LCDO_EXTCLK

Panel clock source

Panel clock source input pins.

DVO0_DATA23 to | Input data Data input pins for graphics data.

DV0_DATAO

DVO_VSYNC | VSYNC input VSYNC input pins.

DVO_HSYNC | HSYNC input HSYNC input pins.

DV0_CLK | Input clock Clock input signal pins for graphics data.
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Table 1.3 Pin Function
Classification Symbol /O Name Function
LVDS output interface TXCLKOUTP, O  Output clock LVDS differential clock output pins.
TXCLKOUTM
TXOUT2P to TXOUTOP, O  Output data LVDS differential data output pins.
TXOUT2M to TXOUTOM
LVDSAPVcc | LVDS analog power supply Power supply for LVDS output.
LVDSPLLVcc | LVDS PLL power supply Power supply for LVDS PLL.
Capture engine unit  VIO_D15 to VIO_DO | Input data Graphics data input pins.
VIO_CLK | Input clock Graphics data clock input pin.
VIO_VD | VSYNC input VSYNC input pin.
VIO_HD | HSYNC input HSYNC input pin.
VIO_FLD | FIELD input Input pin for field information
MIPI CSI-2 interface  CSI_DATAOP | Input data Positive data receive pin for CSl Lane 0
differential input.
CSI_DATAON Input data Negative data receive pin for CSI Lane 0
differential input.
CSI_DATA1P Input data Positive data receive pin for CSl Lane 1
differential input.
CSI_DATA1N Input data Negative data receive pin for CSI Lane 1
differential input.
CSI_CLKP | Input clock Positive receive pin for CSI clock Lane input.
CSI_CLKN | Input clock Negative receive pin for CSI clock Lane input.
MIPIAVcc18 | MIPI analog power supply Power supply for the MIPI analog circuits.
SD/MMC host SDO_CLK, O  SD/MMC clock Output pins for SD/MMC clock.
interface SD1_CLK
SDO_CMD, /O SD/MMC command SD/MMC command output and response input
SD1_CMD signals.
SDO_DAT7 to /O  SD/MMC data SD/MMC data bus signals.
SDO_DATO,
SD1_DAT3 to
SD1_DATO
SDO_CD, SD/MMC card detection SD/MMC card detection.
SD1_CD
SDO_WP, SD/MMC write protection SD/MMC write protection signals.
SD1_WP
SDO_RST# O  SD/MMC reset SD/MMC reset signal.
A/D converter ANO0O07 to ANOOO | Analog input pins Analog input pins.
ADTRG# | A/D conversion trigger input  External trigger input pin for starting A/D
conversion.
AVce Analog power supply and Analog power supply and reference voltage pin
reference voltage for A/D converter.
AVss | Analog ground Ground pin for A/D converter.
General I/O ports PO_0to PK_5 I/O  General port General purpose I/O port pins
176-pin products: 47 pins
256-pin products: 92 pins
272-pin products: 92 pins
324-pin products: 128 pins
PD OtoPD_7 I/O  General port 8 general input port pins with open-drain output.
P5 0toP5 7, | General port 14 general input port pins
PL_OtoPL_4,JP0O_O
JPO_1 O  General port 1 general output port pin
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Classification Symbol /0 Name Function
Debugger interface TCK/SWDCLK | Test clock Test-clock input pin.
Also used as the input clock pin for serial wire
debugging
TMS/SWDIO I/0  Test mode select Test-mode select signal input pin.
Also used as the I/O data pin for serial wire
debugging
TDI | Test data input Serial input pin for instructions and data.
TDO/SWO O  Test data output Serial output pin for instructions and data.
TRST# | Test reset Initialization-signal input pin.
TRACEDATAS to O  Data output Trace data output pins.
TRACEDATAO
TRACECLK O Clock output Trace clock output pin.
TRACECTL O  Enable output Trace enable output pin.
Dynamic DRP31 to DRP00 /O  DRP I/O pins 32 DRP input/output pins
Reconfigurable
Processor (DRP)*
Note: * Only in products with a DRP
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1.6

List of Pins

Table 1.4 List of Pins (324-Pin BGA)
Port Function/ Simplfied
Dedicated Function Mode Function Function 1 Function 2 Function 3 Function 4 Function 5 Function 6 Function 7 Crouit
Diagram
Figure
511
to
Ball Figure
Number Symbol o Symbol o Symbol o Symbol o Symbol o Symbol o Symbol o Symbol o Symbol o 5115
A1 Vee
A2 QSPI1_I03 10 - - - - - - - - - - - - - - - - (15)
A3 QSPI1_ o - - - - - - - - - - - - - - - - (15)
SPCLK
A4 RPC_WP# O - - - - - - - - - - - - - - - - (15)
A5 QSPIO_IO3 110 - - - - - - - - - - - - - - - - (15)
A6 PVcc_SPI
A7 Vss
A8 PVce
A9 PF_4 I(s)/ - - RxD2 I(s) DVO_ I(s) LCDO_ o MTIOC6A I(s)/ SSIBCKO I(s) IRQ1 I(s) - - Q]
[¢] DATA19 DATA4 o o
A10 PE_6 I(s)/ - - ETO_MDIO  I(s)/ VIO_D2 I(s) SSIRXDO Is)  MTIOCOD  I(s))  CC2_Rd1 I(s) - - - - ™)
o o (0]
A1 PL_2 I(s) MD_  I(s) - - - - - - R R IRQ6 Is) R R R R (5)
BOOT2
A12 PE 5 I(s)/ - - ETO.MDC O VIO_D3 I(s)  SSITxDO O  MTIOCOC  Is) CC1_Rd1  Is) - - - - 1)
[¢] o
A13 P8 4 I(s) - - A4 o DRP20*  I(s)/ DVO_ I(s) SSL00 I(s)  SSIRxD3  I(s) - - - - 1)
[} o DATA13 (0]
Al4 P8_6 I(s)/ - - A6 o) DRP18*  I(s)/ DVO_ I(s) MOSI0 I(s)  SSILRCK3  I(s)/ - - - - )
o o DATA11 o o
A15 PE_4 I(s)/ - - ETO_CRS  I(s) VIO_D4 I(s) SSILRCKO I(s)  MTIOCOB  I(s)/ - - - - RMIIO_ Is) (1)
[¢] o o CRS_DV
A16 P9_1 I(s) - - A9 o DRP15*  I(s)/ DVO_ I(s) RxD4 I(s) SSILRCK2 I(s)/ - - - - 1)
o o DATA8 o
A17 PVce
A18 Vss
A19 PE_1 I(s)/ - - ETO_RXDO Is) VIO_D7  I(s) RxD2 I(s) POE8# I(s)  VBUSINT  I(s) IRQ1 I(s) RMII0_ Is) (1)
o RXDO
A20 PA 4 I(s)/ - - A20 o) DVO_ I(s) LCDO_ o) SCI_ I(s)y ~ MTIOCOC  I(s) - - - - 1)
[e] DATA9 DATA14 TXDO o o
A21 CKIO o - - - - - - - - - - - - - - - - (11)
A22 Vss - -
B1 PK_1 I(s)/ - - ETI_TXDO O NFDATA4 I(s) CC1_Ra0 I(s) CAN_CLK I(s) SSIDATA2 I(s)/ - - RMII1_ o) 1)
o o o TXDO
B2 Vee
B3 QSPI1_IO1  1/0 - - - - - - - - - - - - - - - - (15)
B4 QSPI1_I00  1/0 - - - - - - - - - - - - - - - - (15)
B5 RPC_ o - - - - - - - - - - - - - - - - (15)
RESET#
B6 QSPIO_IOT 11O - - - - - - - - - - - - - - - - (15)
B7 QSsPI0_ o - - - - - - - - - - - - - - - - (15)
SPCLK
B8 PF 5 I(s)/ - - TxD2 o DVO_ I(s) LCDO_ O  MTIOC6B  I(s)) SSILRCKO I(s)/ - - - - 1)
o DATA20 DATA3 o o
B9 P6_3 I(s)/ - - ETO_TXD1 o VIO_HD I(s) TxD3 o POEO# I(s) - - - - RMII0_ o ™)
[e] TXD1
B10 PH_O I(s)/ - - AUDIO_ I(s) VIO_D1 I(s) GTIOC4A I(s)/ MTIOC1A I(s)/ CC1_Rd0 I(s) IRQ3 I(s) - - )
o CLK o o
B11 PL 3 Is)  MD_  Is) - - - - - - - . IRQ7 I(s) . . . . 5)
BOOT1
B12 PL_1 I(s) MD_CLK I(s) - - - - - - - - IRQ5 I(s) - - - - (5)
B13 P8_3 I(s)/ - - A3 o DRP21* I(s)/ DVO_ I(s) MTIOC6A I(s)/ GTIOC3A I(s)/ - - - - [©)
o o DATA14 o o
B14 PF_2 I(s)/ - - TxD3 o DVO_ I(s) LCDO_ O  MTIOC7C  I(s)/ MISO1 I(s)/ - - - - 1)
o DATA17 DATA6 o o
B15 P8_7 I(s)/ - - A7 (0] DRP17* I(s)/ DVO_ I(s) RSPCKO Is)) ~ SSIBCK3  I(s)/ - - - - ™)
o o DATA10 o o
B16 PE_3 I(s)/ - - ETO_RXER Is) VIO_D5 I(s)  SSIBCKO  I(s)  MTIOCOA  I(s)/ - - - - RMIIO_ Is) (1)
o o o RXER
B17 PA O I(s)/ - - INE o DVO_ I(s) LCDO_ O SCLTXD1 I(s) MTIOC8C  I(s)/ - - - - 1)
[¢] DATA13 DATA10 o o
B18 PA_3 I(s)/ - - A19 o DVO_ I(s) LCDO_ O  SCI_CTSO# I(sy  MTIOCOD  I(s)/ - - - - (1)
o) DATA10 DATA13 RTSO# o o
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Table 1.4 List of Pins (324-Pin BGA)

Port Function/ Simpliied
Dedicated Function Mode Function Function 1 Function 2 Function 3 Function 4 Function 5 Function 6 Function 7 Crouit
Diagram
Figure
511
to
Ball Figure
Number Symbol 110 Symbol [lle} Symbol [lle} Symbol [lle} Symbol [lle} Symbol [lle} Symbol [lle} Symbol [lle} Symbol [lle} 5115
B19 PA_5 I(s)/ - - A21 o DVO_ I(s) LCDO_ o SCI_ I(s)/ MTIOCOB I(s)/ IRQ5 I(s) - - (1)
[¢] DATA8 DATA15 RXDO o o
B20 PA_6 I(s) - - A22 o DVO_ I(s) LCDO_ o SCI_ I(s)/ MTIOCOA I(s)/ - - - - )
o DATA7 DATA16 SCKO0 o o
B21 Vss
B22 PVce
c1 PH_2 I(s)/ - - CTS2# I(s)/ DVO_ I(s) LCDO_ o MTIOC6D I(s)/ SSIRxDO I(s) - - - - )
o o DATA22 DATA1 o
c2 P8_2 I(s)/ - - A2 o DRP22* I(s)/ DVO_ I(s) GTIOC5A I(s)/ IRQ2 I(s) - - - - )
[¢] o DATA15 o
C3 Vee
c4 QSPI1_SSL 10 - - - - - - - - . . . R . . . )
c5 RPC_INT# I - - - - - - - - - - - - - - - - (15)
cé QsPlo_ssL O - - - - - - - - - - - - - - - - (15)
c7 QSPIO_IO0 110 - - - - - - - - - - - - - - - - (15)
c8 P6_1 I(s)/ - - ETO_TXEN o VIO_CLK I(s) SCK3 I(s)/ MTIOC2A I(s)/ - - - - RMIIO_ o )
o o o TXD_EN
c9 P6_2 I(s)/ - - ETO_TXDO o VIO_VD I(s) RxD3 I(s)  MTIOC2B  I(s)/ OTG_ o IRQO I(s) RMII0 o ™)
[e] o EXICEN1 _TXDO
c10 PH_1 I(s)/ - - AUDIO_ o VIO_DO I(s) GTIOC4B I(s)/ MTIOC1B I(s)/ CC2_Rd0 I(s) IRQ2 I(s) - - Q]
o XOuT o o
Cc1 PL_4 I(s) MD_ I(s) - - - - - - - - IRQO I(s) - - - - (5)
BOOTO
c12 PL_O I(s) MD_ I(s) - - - - - - - - IRQ4 I(s) - - - - (5)
CLKS
Cc13 P8_5 I(s)/ - - A5 o DRP19* I(s)/ DVO_ I(s) MISO0 I(s)/ SSITxD3 o - - - - [©)
o o DATA12 o
Cc14 PF_1 I(s)/ - - RxD3 I(s) DVO_ I(s) LCDO_ o MTIOC7B I(s)/ MOSI1 I(s)/ IRQ4 I(s) - - (1)
o DATA16 DATA7 o o
C15 P9_0 I(s)/ - - A8 o DRP16* I(s)/ DVO_ I(s) TxD4 o SSIDATA2  I(s)/ - - - - (1)
o o DATA9 o
c16 PE_2 I(s)/ - - ETO_RXD1 Is) VIO_D6 I(s) TxD2 o POE10#  I(s) - - - - RMIIO Is) (1)
o _RXD1
c17 PA 2 I(s)/ - - A18 [¢] DVO_ I(s) LCDO_ [¢] SCI_ Is))  MTIOC8A  I(s)/ - - - - 1)
(o] DATA11 DATA12 SCK1 o o
c18 PG_0 I(s)/ - - ETO_TXCLK I(s) VIO_D8 I(s) RSPCKO I(s)/ MTIOC3A I(s)/ HM_ I(s) - - - - (1)
o o o RSTO#
c19 PB_0 I(s)/ - - A24 o DVO_ I(s) LCDO_ o SSITxD1 o POES8# I(s) - - - - [©)
[¢] DATA5 DATA18
C20 Vss
c21 PD_7 I(s)/ - - RIIC3SDA  I(s)/ IRQ7 I(s) - - - - - - - R R - (@)
0(0) O(0)
Cc22 PD_3 I(s)/ - - RIIC1SDA I(s)/ IRQ3 I(s) MTCLKD I(s) GTETRGD I(s) - - - - - - “)
0(0) 0O(0)
D1 PVee
D2 BSCANP I(s) - - - - - - - - - - - - - - - - (12)
D3 P8_1 I(s)/ - - A1 o DRP23* I(s)/ DVO_ I(s) GTIOC5B I(s)/ IRQ3 I(s) - - - - Q]
[¢] o DATA16 o
D4 Vee
D5 QSPI1_I02 1O - - - - - - - - - - - - - - - - (15)
D6 Vss
D7 QSPIO_IO2 110 - - - - - - - - - - - - - - - - (15)
D8 PK_0 I(s) - - ETI_TXEN O  NFDATA3 I(s)) CC1_Rd0 I(s) MTIOCIB I(s)  SSIBCK2  I(s)/ - - RMII_ o) 1)
(¢} o o o TXD_EN
D9 PF_6 I(s)/ - - RTS2# I(s) DVO_ I(s) LCDO_ o MTIOC6C I(s) SSITxDO o - - - - [©)
[¢] o DATA21 DATA2 o
D10 PE_O I(s)/ - - ETO_RXCLK  I(s) VIO_FLD I(s) SCK2 I(s)/ POE4# I(s) - - - - REF50CKO0  I(s) M
(o] o
D11 PF_3 I(s)/ - - SCK2 I(s)/ DVO_ I(s) LCDO_ o MTIOC7D (s SSL10 I(s)/ - - - - ™)
[¢] o DATA18 DATA5 o o
D12 PVce
D13 Vss
D14 PF_0 I(s)/ - - SCK3 I(s)/ DVO_ I(s) LCDO_ o MTIOC7A I(s)/ RSPCK1 I(s)/ - - - - (1)
o o DATA15 DATA8 o o
D15 P8_0 I(s)/ - - A0 o DVO_ I(s) LCDO_ O  SCI_CTS1#/ I(s))  MTIOC8D I(s)/ - - - - [©)
[¢] DATA14 DATA9 RTS1# o o
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RZ/A2M Group

1. Overview

Table 1.4 List of Pins (324-Pin BGA)
Port Function/ Simplified
Dedicated Function Mode Function Function 1 Function 2 Function 3 Function 4 Function 5 Function 6 Function 7 Crouit
Diagram
Figure
511
to
Ball Figure
Number Symbol 110 Symbol [lle} Symbol [lle} Symbol [lle} Symbol [lle} Symbol [lle} Symbol [lle} Symbol [lle} Symbol [lle} 5115
D16 PA_1 I(s)/ - - A7 o DVO_ I(s) LCDO_ o SCI_ I(s)/ MTIOC8B I(s)/ IRQ6 I(s) - - (1)
[¢] DATA12 DATA11 RXD1 o o
D17 PA_7 I(s)/ - - A23 o DVO_ I(s) LCDO_ o SSIRxD1 I(s) POE10# I(s) - - - - )
o DATAB DATA17
D18 PVce
D19 Vss
D20 PD_6 I(s)/ - - RIIC3SCL I(s)/ IRQ6 I(s) - - - - - - - - - - (4)
O(0) O(0)
D21 PD_4 I(s)/ - - RIIC2SCL I(s)/ IRQ4 I(s) - - - - - - - - - - @)
O(0) O(0)
D22 PD_1 I(s)/ - - RIICOSDA I(s)/ IRQ1 I(s) MTCLKB I(s) GTETRGB I(s) - - - - - - 4)
0(o) O(0)
E1 Vss
E2 PH_3 I(s)/ - - HM_RSTO#  I(s) RTS2# I(s)/ GTIOCBA I(s)/ MTIOC2A I(s)/ SD0_CD I(s) IRQ3 I(s) - - (1)
(] [¢] [¢] [¢]
E3 PK_3 I(s)/ - - ET1_RXCLK I(s) NFDATA6 I(s) CC2_Rd0 I(s) CANORX_ O MOSI0 I(s)/ - - REF50CK1 Is) (1)
[¢] o DATARATE_ o
EN
E4 PK_2 I(s)/ - - ETI_TXD1 O NFDATA5  I(s) VBUSEN1 O CANORX  I(s)  RSPCKO I(s)/ IRQ5 I(s) RMIM_TXD1 O %)
o o o
E19 PD_5 I(s)/ - - RIIC2SDA I(s)/ IRQ5 I(s) - - - - - - - - - - 4)
O(0) O(0)
E20 PD_2 I(s)/ - - RIC1SCL  I(s) IRQ2 I(s) MTCLKC Is) GTETRGC  I(s) - - - - - - 4)
0(o) O(0)
E21 TCK/ | - - - - - - - - - - - - - - - - (7)
SWDCLK
E22 JPO_O I(s) - - TDI | - - - - - - - - - - - - (6)
F1 PVce_HO
F2 HM_CS0#/ o - - - - - - - - - - - - - - - - (15)
OM_CSO0#
F3 HM_CK/ o - - - - - - - - - - - - - - - - (15)
OM_SCLK
F4 PF_7 I(s)/ - - GTETRGD I(s) DVO_ I(s) LCDO_ o MTCLKD I(s) IRQ1 I(s) - - - - Q)
o DATA23 DATAO
F19 PD_0 I(s)/ - - RIICOSCL I(s) IRQO I(s) MTCLKA I(s) GTETRGA I(s) - - - - - - “)
0(o) O(0)
F20 TRST# I(s) - - - - - - - - - - - - - - - - (10)
F21 TMS/SWDIO 110 - - - - - - - - - - - - - - - - (9)
F22 PB_1 I(s)/ - - A25 o DVO_ I(s) LCDO_ o SSILRCK1 I(s) POE4# I(s) - - - - (1)
o DATA4 DATA19 o
G1 HM_DQ1/ l[e] - - - - - - - - - - - - - - - - (15)
OM_SIO1
G2 HM_RWDS/ 1/0 - - - - - - - - - - - - - - . - (s)
OM_DQS
G3 HM_CS1#/ [¢] - - - - - - - - - - - - - - - - (15)
OM_CS1#
G4 HM_CK# o - - - - - - - - - - - - - - - - (15)
G19 JPO_1 o - - TDO/SWO o - - - - - - - - - - - - ®)
G20 PB_2 I(s)/ - - BS# o DVO_ I(s) LCDO_ o SSIBCK1 I(s)/ POEO# I(s) - - - - )
[¢] DATA3 DATA20 o
G21 PB_3 I(s)/ - - CSo# o DVO_ I(s) LCDO_ o SSIDATA2  I(s)/ CTSO# I(s)/ - - - - U]
(o] DATA2 DATA21 o o
G22 P9_2 I(s)/ - - A10 o DRP14* I(s)/ DVO_ I(s) SCK4 I(s)/ SSIBCK2 I(s)/ - - - - [©)
[e] o DATA7 o o
H1 HM_DQ4/ 110 - - - - - - - - - - - - - - - - (15)
OM_SI04
H2 HM_DQ2/ 110 - - - - - - - - - - - - - - - - (15)
OM_SIO2
H3 HM_DQ3/ 110 - - - - - - - - - - - - - - - - (15)
OM_SI03
H4 HM_DQo/ /0 - - - - - - - - - - - - - - - - (15)
OM_SIO0
H19 PB_4 I(s)/ - - CS1# o DVO_ I(s) LCDO_ o SSILRCK2  I(s) RTSO# I(s)/ - - - - 1)
o DATA1 DATA22 o o
H20 P9_3 I(s)/ - - A1 o DRP13* I(s)/ DVO_ I(s) - - SSIRxDO I(s) - - - - (1)
[e] o DATA6
H21 PB_5 I(s)/ - - WAIT# I(s) DVO_ I(s) LCDO_ o SSIBCK2 I(s)/ TxDO [¢] - - - - )
o DATAO DATA23 o
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RZ/A2M Group

1. Overview

Table 1.4 List of Pins (324-Pin BGA)
Port Function/ Simplified
Dedicated Function Mode Function Function 1 Function 2 Function 3 Function 4 Function 5 Function 6 Function 7 Crouit
Diagram
Figure
511
to
Ball Figure
Number Symbol 110 Symbol [lle} Symbol [lle} Symbol [lle} Symbol [lle} Symbol [lle} Symbol [lle} Symbol [lle} Symbol [lle} 5115
H22 P9_5 I(s)/ - - A13 o DRP11* I(s)/ DVO_ I(s) - - SSILRCKO  I(s)/ - - - - (1)
[¢] o DATA4 o
N HM_RESET# O - - - - - - - - - - - - - - - - as)
OM_RESET#
J2 HM_DQé/ 110 - - - - - - - - - - - - - - - - (15)
OM_SI06
J3 HM_DQ7/  1/0 - - - - - - - - - - - - - - - - (s)
OM_SI07
J4 HM_DQ5/ l[e) - - - - - - - - - - - - - - - - (15)
OM_SIO5
J9 Vee
J10 Vss
J1 Vss
J12 Vss
J13 Vss
J14 Vee
J19 P9_4 I(s)/ - - A12 o DRP12* I(s) DVO_ I(s) - - SSITxDO o - - - - 1)
[¢] o DATAS
J20 P7_7 I(s)/ - - RD# o DVO_ I(s) LCDO_ o GTIOC3B  I(s)/ RxDO I(s) - - - - ™)
o HSYNC TCONO o
J21 P7_6 I(s)/ - - AH# o DVO_ I(s) LCDO_ o GTIOC3A I(s)/ SCKO0 I(s)/ - - - - Q]
o VSYNC TCON1 o o
J22 P9_6 I(s)/ - - A14 o DRP10* I(s)/ DVO_ I(s) - - SSIBCKO I(s)/ - - - - Q]
o o DATA3 o
K1 Vss
K2 PJ_6 I(s)/ - - GTETRGC I(s) NFCE# [¢] LCDO_ o MTCLKC I(s) IRQO I(s) - - - - Q]
o CLK
K3 PH_4 I(s)/ - - HM_INT#/ I(s) CTS2# I(s)/ GTIOC6B I(s)/ MTIOC2B I(s)/ SDO_WP I(s) IRQ2 I(s) - - Q]
o OM_ECS# o o o
K4 PJ_0 I(s)/ - - TRACECLK o SPDIF_ o - - SCK1 I(s)/ SSIRxD3 I(s) - - - - (1)
o ouTt o
K9 Vee
K10 Vss
K11 Vss
K12 Vss
K13 Vss
K14 Vee
K19 P9_7 I(s) - - A15 o DRP09* I(s)/ DVO_ I(s) - - SD1_WP I(s) - - - - )
o o DATA2
K20 PG_1 I(s)/ - - ETO_TXD2 o VIO_D9 I(s) MOSI0 I(s)y ~ MTIOC3C I(s)/  HML_INT#/ I(s) - - - - Q]
o o o OM_ECS#
K21 P75 I(s)/ - - CKE o DRPO08* I(s)/ DVO_ I(s) CTS1# Is)) OVRCUR1 I(s) - - - - U]
[e] o DATA1 (o]
K22 PG_2 I(s)/ - - ETO_TXD3 o VIO_D10 I(s) MISO0 I(s) MTIOC3B I(s)/ GTIOCOA I(s)/ IRQ4 I(s) - - (]
[¢] o o o
L1 PVce
L2 PO_1 I(s)/ - - D1 /10 DRP25* I(s)/ DVO_ I(s) MTIOC6C I(s)/ GTIOC4A I(s)/ - - - - 2)
o o DATA18 o o
L3 PO_0 I(s)/ - - DO 110 DRP24* I(s)/ DVO_ I(s) MTIOC6B I(s)/ GTIOC3B I(s)/ - - - - 2)
o o DATA17 o o
L4 PJ_7 I(s)/ - - GTETRGB I(s) NFDATAO I(s)/ LCDO_ I(s) MTCLKB I(s) - - - - - - (1)
[¢] o EXTCLK
L9 Vee
L10 Vss
L11 Vss
L12 Vss
L13 Vss
L14 Vee
L19 P7_1 I(s)/ - - RD/WR# o DRPO5*  I(s)/ DVO_ I(s) RxD1 Is) CC1_Ral Is) - - - - 1)
o o VSYNC
L20 P7_4 I(s)/ - - CAS# o DRPO7* I(s)/ DVO_ I(s) RTS1# I(s)/ CC2_Rat I(s) - - - - Q]
o o DATAO (0]
L21 P7_3 I(s)/ - - RAS# o DRPO06* I(s)/ DVO_ I(s) TxD1 o CC2_Rd1 I(s) - - - - (]
o o HSYNC
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RZ/A2M Group 1. Overview
Table 1.4 List of Pins (324-Pin BGA)
Port Function/ Simpliied
Dedicated Function Mode Function Function 1 Function 2 Function 3 Function 4 Function 5 Function 6 Function 7 Crouit
Diagram
Figure
511
to
Ball Figure
Number Symbol 110 Symbol [lle} Symbol [lle} Symbol [lle} Symbol [lle} Symbol [lle} Symbol [lle} Symbol [lle} Symbol [lle} 5115
L22 P7_2 I(s)/ - - CS4# o DVO_CLK I(s) LCDO_ o TENDO o CC2_Ra0 I(s) - - - - (1)
o TCON2
M1 P0_2 I(s)/ - - D2 110 DRP26* I(s)/ DVO_ I(s) MTIOC6D I(s)/ GTIOC4B I(s)/ - - - - 2)
o o DATA19 o o
M2 P0_5 I(s)/ - - D5 lfe] DRP29* I(s)/ DVO_ I(s) MTIOC7C I(s)/ GTIOC7A I(s)/ - - - - )
[¢] o DATA22 o o
M3 P0_4 I(s)/ - - D4 /10 DRP28* I(s)/ DVO_ I(s) MTIOC7B I(s)/ GTIOCeéB I(s)/ - - - - 2)
[e] o DATA21 o o
M4 P0_3 I(s)/ - - D3 110 DRP27* I(s)/ DVO_ I(s) MTIOC7A I(s)/ GTIOC6A I(s)/ - - - - )
o o DATA20 o o
M9 Vee
M10 Vss
M11 Vss
M12 Vss
M13 Vss
M14 Vee
M19 P6_6 I(s)/ - - CS2# o DRPO02* I(s)/ LCDO_ o DREQO I(s) CC1_Ra0 I(s) - - - - M
[¢] o TCON4
M20 P6_0 I(s)/ - - ADTRG# I(s) - - - - - - - - - - - - 1)
o
M21 P7_0 I(s)/ - - WE1#/ o DRPO04* I(s)/ DVO_ I(s) SCK1 I(s)/ CC1_Rd1 I(s) - - - - 1)
o DQMU o CLK o
M22 PVce
N1 PJ_3 I(s)/ - - TRACE o NFDATAO I(s)/ - - RTS1# I(s))  SSILRCK3  I(s)/ - - - - (1)
o DATA1 o o o
N2 PJ_1 I(s)/ - - TRACECTL o SPDIF_ I(s) - - RxD1 I(s) VBUSINO I(s) IRQO I(s) - - Q]
[¢] IN
N3 P0_6 I(s)/ - - D6 110 DRP30* I(s)/ DVO_ I(s) MTIOC7D I(s)/ GTIOC7B I(s)/ - - - - @)
(o] o DATA23 o o
N4 PJ_2 I(s)/ - - TRACE o NFCE# o - - TxD1 o SSITxD3 o - - - - (1)
[¢] DATAO
N9 Vee
N10 Vss
N11 Vss
N12 Vss
N13 Vss
N14 Vee
N19 P6_5 I(s)/ - - CS3# o DRPO1* I(s)/ LCDO_ o AUDIO_ o CC1_Rd0 I(s) - - - - Q]
[¢] o TCON5 XOuT
N20 PG_3 I(s)/ - - ETO_COL I(s) VIO_D11 I(s) SSL00 I(s)y ~ MTIOC3D I(s)/ GTIOCOB I(s)/ - - - - )
[} o o (0]
N21 P6_4 I(s)/ - - CS5# o DRP00* I(s)/ LCDO_ o AUDIO_ I(s) SD1_CD I(s) - - - - 1)
o o TCON6 CLK
N22 Vss
P1 PH_6 I(s)/ - - HM_INT#/ I(s) NFDATA3 I(sy  ET1_WOL o MTIC5V I(s) IRQ4 I(s) - - - - (]
o OM_ECS# o
P2 PH_5 I(s)/ - - HM_RSTO# I(s) NFDATA2 I(sy ET1_EXOUT/ I(s)/ MTIC5U I(s) IRQ5 I(s) - - - - Q)
o O ETI_SCLKIN O
P3 PK_5 I(s)/ - - GTETRGA I(s) NFDATA1 I(s)y ~WDTOVF# o MTCLKA I(s) - - - - - - Q]
o o PERROUT#
P4 PVce
P9 Vee
P10 Vss
P11 Vss
P12 Vss
P13 Vss
P14 Vee
P19 SDO_DAT7  1/O - - - - - - - - - - - - - - - - (15)
P20 SDORST# O - - - - - - - - - - - - - - - - (5)
P21 P6_7 I(s)/ - - WEO#/ o DRPO03* I(s)/ LCDO_ o DACKO o CC2_Rd0 I(s) - - - - Q]
[¢] DQML o TCON3
P22 PVce_SDO
R1 PVce
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RZ/A2M Group 1. Overview
Table 1.4 List of Pins (324-Pin BGA)
Port Function/ Simplified
Dedicated Function Mode Function Function 1 Function 2 Function 3 Function 4 Function 5 Function 6 Function 7 Crouit
Diagram
Figure
511
to
Ball Figure
Number Symbol 110 Symbol [lle} Symbol [lle} Symbol [lle} Symbol [lle} Symbol [lle} Symbol [lle} Symbol [lle} Symbol [lle} 5115
R2 PJ_4 I(s)/ - - TRACE o NFDATA1 I(s)/ - - CTS1# I(s)/ SSIBCK3 I(s)/ - - - - (1)
[e] DATA2 o o o
R3 PJ_5 I(s)/ - - TRACE o NFDATA2 I(sy ~ OVRCURO I(s) MTIOC1A I(s)y  SSILRCK2  I(s)/ IRQ4 I(s) - - (1)
o DATA3 o o o
R4 Vss
R19  SDO_DAT2 1O - - - - - - - - - - - - . . - - (s)
R20  SDO_DAT5 1O - - - - - - - - - - - - - - . - (5)
R21  SDO_DAT4 /O - - - - - - - - - - - . . . . - (s)
R22  SDO_DAT6 1O - - - - - - - - - - - - - - - - (s)
T AUDIO_X1 | - - - - - - - - - - - - - - - - (13)
T2 AUDIO_X2 (o] - - - - - - - - - - - - - - - - (13)
T3 P3_5 I(s)/ - - ETI_RXD1 Is) NFCLE O CC2.Ra0 Is) CANOTX_ O SSL00 I(s)/ - - RMII_ Is) (1)
[e] DATARATE_ o RXD1
EN
T4 P32 I(s)/ - - ET1_CRS  I(s) NFRE# O CC1Ral Is) CANIRX. O MOSI2 I(s)/ - - RMII_ Is) (1)
o DATARATE_ o CRS_DV
EN
T19  SDO_DATO  I/O - - - - - - - - - - - - . . . - (s)
T20 SDO_DAT1 110 - - - - - - - - - - - - - - - - (15)
T21 SDO0_DAT3 110 - - - - - - - - - - - - - - - - (15)
T22 Vss
u1 Vss
u2 PK_4 I(s)/ - - ETI_RXDO I(s) NFDATA7 I(s) OVRCUR1 I(s)  CANOTX o) MISO0 I(s)/ IRQ6 I(s) RMIM_RXDO I(s) (1)
o o o
u3 P3_1 I(s)/ - - ETI_RXER Is) NFALE O VBUSENO I(s) CANIRX I(s) RSPCK2  Is) IRQ6 I(s) RMIM_RXER I(s) (1)
o o
U4 MIPIAVcc18
u19 SD1_DATO 110 - - - - - - - - - - - - - - - - (15)
u20 SD1_DAT2 110 - - - - - - - - - - . - - - - - (15)
u21 SDO_CMD 110 - - - - - - - - - - - - - - - - (15)
u22 SDO_CLK o - - - - - - - - - - - - - - - - (15)
V1 CSILCLKP  I(s) - - - - - - - - - - - . . . . B
V2 CSI_CLKN  I(s) - - - - - - - - - . . . . B B B
V3 PG_4 I(s)/ - - ETO_TXER o VIO_D15 I(s) RSPCK1 I(s) MTIOC4A I(s) GTIOC1A I(s) - - - - (1)
o o o o
V4 Vss
V19 P5_4 I(s) - - AN004 I(a) IRQO Is) SD1.CD  I(s) - - - - - - - - ®)
V20  SD1_DAT1 1O - - - - - - - - - - - - . . . )
V21 SD1_DAT3 110 - - - - - - - - - - - - - - - - (15)
V22 PVce_SD1
W1 CSI_DATAO I(s) - - - - . . . . . . . . B B B B
P
W2  CSI_DATAO I(s) - - - - - R R R R R R R R R R R
N
W3 Vss
w4 PG_6 I(s)/ - - ETO_RXD2 I(s) VIO_D13 I(s) MISO1 I(s) MTIOC4C I(s) GTIOC2A I(s) IRQ5 I(s) - - (1)
o o o o
W5 P1_0 I(s)/ - - D7 110 DRP31* I(s) IRQO I(s) CAN_CLK I(s) VBUSENO o - - - - )
o o
W6 P1_2 I(s)/ - - D9 /10 MTIOC8B I(s)/ IRQ2 I(s) CANORX_ o VBUSEN1 o - - - - 2)
[¢] o DATARATE_
EN
w7 P2_0 I(s)/ - - D12 110 GTIOC6A I(s) IRQ5 I(s) CAN1RX I(s) OTG_ o - - - - )
[e] o EXICENO
w8 PC_2 I(s)/ - - OTG_ o NFDATA7 I(s)) ET1_TXD3 o MISO2 I(s)/ LCDO_ o - - - - 1)
o EXICENO o o TCONS
w9 P4_3 I(s)/ - - RTSO# I(s)/ TXOUT1M O SCI_CTS1# I(s)  SSILRCK1 I(s)) ~ MTIOC8D I(s)/ IRQ3 I(s) - - (1)
o o RTS1# o o o
w10 LVDSAPVcc
W11 Vss
w12 LVDSPLLVc
c
W13 USBDPVccO
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RZ/A2M Group 1. Overview
Table 1.4 List of Pins (324-Pin BGA)
Port Function/ Simpified
Dedicated Function Mode Function Function 1 Function 2 Function 3 Function 4 Function 5 Function 6 Function 7 Crouit
Diagram
Figure
511
to
Ball Figure
Number Symbol 110 [lle} Symbol [lle} Symbol [lle} Symbol [lle} Symbol [lle} Symbol [lle} Symbol [lle} Symbol [lle} 5115
W14 USBVss
W15 Vss
W16 PVee
W17 Vss
w18 PLLVcc
w19 P5_2 I(s) - ANO002 I(a) IRQ6 I(s) VBUSINO I(s) - - - - - - - - 3)
W20 P5_6 I(s) - AN006 I(a) IRQ2 I(s) - - - - - - - - - - 3)
w21 SD1.CMD IO - - - - - - - - - - - - . . - as)
w22 Vss
Y1 CSI_DATAT  I(s) - - - - - - - - - - - - . . .
P
Y2 CSI_DATA1  I(s) - - - - R R R R R R R R R R R
N
Y3 Vss
Y4 P3_3 I(s)/ - ET1_MDC o NFWE# o OTG_ o CAN1TX o MISO2 I(s)/ IRQ7 I(s) - - (1)
o EXICENO o
Y5 P1_4 I(s)/ - D11 110 MTIOC8D I(s) IRQ4 I(s) CANOTX_ o VBUSINO I(s) - - - - 2)
o o DATARATE_
EN
Y6 PC_0O I(s)/ - VBUSIN1 I(s) NFDATA5 I(s)/ ET1_ I(s) RSPCK2 I(s) IRQ2 I(s) - - - - (1)
o o TXCLK o
Y7 P2_2 I(s)/ - D14 110 GTIOC7A I(s)/ IRQ7 I(s) CAN1TX o VBUSIN1 I(s) - - - - (2)
o [¢]
Y8 P4_2 I(s)/ - TxDO o TXOUT1P o SCI_TXD1 I(s) SSITxD1 o MTIOC8C I(s) IRQ2 I(s) - - (1)
o o o
Y9 P4_6 I(s)/ - ETO_EXOUT/ I(s)/ TXCLK o SCI_TXDO  I(s) TxD4 o DACKO o - - - - M
o ETO_SCLKIN OouTP o
Y10 NMI I(s) - - - - - - - - - - - - - - - (10)
Y11 Vss
Y12 USBVss
Y13 USBVss
Y14 USBVss
Y15 USBVss
Y16 USBDPVce1
Y17 PC_7 I(s)/ - OVRCURO I(s) NFRB# I(s) ET1_RXD3 I(s) SD1_WP I(s) LCDO_ o IRQ6 I(s) - - (1)
o TCONO
Y18 PC_6 I(s)/ - VBUSENO o NFWE# o ET1_RXD2  I(s) SD1_CD I(s) LCDO_ o IRQ7 I(s) - - (1)
o TCON1
Y19 P5_0 I(s) - ANO0O I(a) IRQ4 I(s) SD0_CD I(s) SD1_CD I(s) - - - - - - (3)
Y20 P5_1 I(s) - AN001 I(a) IRQ5 I(s) SDO_WP I(s) SD1_WP I(s) - - - - - - (3)
Y21 P57 I(s) - AN0O7 I(a) IRQ3 I(s) - - - - - - - - - - ®)
Y22 SD1_CLK O - - - - - - - - - . . . . B - (s)
AA1 MIPIAVcc18
AA2 Vss
AA3 P1_1 I(s)/ - D8 /0 MTIOC8A I(s)/ IRQ1 I(s) CANORX I(s) OVRCURO I(s) - - - - (2)
o [¢]
AA4 P3_4 I(s)/ - ET1_MDIO  I(s) NFRB# I(s) CC2_Rat I(s) CANTTX_ o SSL20 I(s) - - - - (1)
(0] o DATARATE_ o
EN
AA5 P3_0 I(s)/ - OTG_ o NFDATA4 I(s)/ ET1_ I(s) MTIC5W I(s) IRQ3 I(s) - - - - )
o EXICEN1 o LINKSTA
AA6 PC_1 I(s)/ - VBUSINO I(s) NFDATA6 I(s)  ET1_TXD2 o MOsI2 I(s)/ LCDO_ o - - - - (1)
o o o TCON6
AAT7 P4_0 I(s)/ - SCKO0 I(s)/ TXOUTOP o SCI_SCK1 I(s) SSIBCK1 I(s)/ MTIOC8A I(s)/ IRQO I(s) - - )
[¢] o o o o
AA8 P4_4 I(s)/ - CTSO# Is) ~ TXOUT2P O  SCI_CTSO#/ |I(sy WDTOVF# O OTG_ [¢] - - - - ™)
o o RTSO# o PERROUT# EXICENO
AA9 P4_7 I(s)/ - ETO_WOL o TXCLK o SCI_SCKO  I(s)/ SCK4 I(s)/ TENDO o - - - - (1)
o OUTM o o
AA10 USB_X2 [¢] - - - - - - - - - - - - - - - (13)
AA11 DPO 110 - - - - - - - - - - - - - - -
AA12 USBAPVccO
AA13 RREFO - - - - - - - - - - - - - - - -
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RZ/A2M Group

1. Overview

Table 1.4 List of Pins (324-Pin BGA)
Port Function/ Simpliied
Dedicated Function Mode Function Function 1 Function 2 Function 3 Function 4 Function 5 Function 6 Function 7 Crouit
Diagram
Figure
511
to
Ball Figure
Number Symbol 110 Symbol [lle} Symbol [lle} Symbol [lle} Symbol [lle} Symbol [lle} Symbol [lle} Symbol [lle} Symbol [lle} 5115
AA14 USBVss
AA15 DP1 110 - - - - - - - - - - - - - - - -
AA16 PVee
AA17 PC_5 I(s)/ - - VBUSEN1 o NFRE# o ET1_ I(s) SPDIF_ o LCDO_ o IRQO I(s) - - (1)
o RXDV ouTt TCON2
AA18 XTAL o - - - - - - - - - - - . . . . - (3
AA19 PC_4 I(s)/ - - OTG_ID1 I(s) NFALE o ET1_ o SPDIF_ I(s) LCDO_ o IRQ1 I(s) - - 1)
[¢] TXER IN TCON3
AA20 RTC_X2 o - - - - - - - - - - - - - - - - (14)
AA21 P5_3 I(s) - - AN003 I(a) IRQ7 I(s) OTG_IDO I(s) - - - - - - - - 3)
AA22 P55 I(s) - - ANO005 I(a) IRQ1 I(s) SD1_WP I(s) - - - - - - - - 3)
AB1 Vss
AB2 PG_5 I(s)/ - - ETO_RXDV I(s) VIO_D14 I(s) MOSI1 I(s) MTIOC4B I(s)/ GTIOC1B I(s)/ - - - - )
[¢] o o o
AB3 PG_7 I(s)/ - - ETO_RXD3 I(s) VIO_D12 I(s) SSL10 I(s)y ~ MTIOC4D I(s)/ GTIOC2B I(s)/ - - - - M
(o] o o o
AB4 P13 I(s)/ - - D10 /0 MTIOC8C I(s)/ IRQ3 I(s) CANOTX o OTG_ID1 I(s) - - - - (2)
o o
AB5 P2_1 I(s)/ - - D13 110 GTIOC6B I(s) IRQ6 I(s) CAN1TRX_ o OTG_IDO I(s) - - - - )
[¢] o DATARATE_
EN
AB6 P2_3 I(s)/ - - D15 110 GTIOC7B I(sy WDTOVF# o CANTTX_ o OTG_ o - - - - )
(o] o PERROUT# DATARATE_ EXICEN1
EN
AB7 P4_1 I(s)/ - - RxDO I(s) TXOUTOM o SCI_RXD1 I(sy/ SSIRxD1 I(s) MTIOC8B I(s)/ IRQ1 I(s) - - ()
o o o
AB8 P45 I(s)/ - - ETO_ I(s) TXOUT2M o SCI_RXDO  I(s)/ RxD4 I(s) DREQO I(s) - - - - [©)
[¢] LINKSTA o
AB9 RES# I(s) - - - - - - - - - - - - - - - - (12)
AB10 USB_X1 | - - - - - - - - - - - - - - - - (13)
AB11 DMO 110 - - - - - - - - - - - - - - - -
AB12 USBA
PVcet
AB13 RREF1 - - - - - - - - - - - - - - - - -
AB14 USBVss
AB15 DM1 l[e} - - - - - - - - - - - - - - - -
AB16 PVce
AB17 PC_3 I(s)/ - - OTG_IDO I(s) NFCLE o ET1_COL I(s) SSL20 I(s)/ LCDO_ o - - - - )
o o TCON4
AB18 EXTAL | - - - - - - - - - - - - - - - - (13)
AB19 Vss
AB20 RTC_X1 | - - - - - - - - - - - - - - - - (14)
AB21 AVce
AB22 AVss
[Legend]
(s): Schmitt
(a): Analog
(0): Open drain
Note: * Only in products with a DRP
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RZ/A2M Group 1. Overview

Table 1.5 List of Pins (272-Pin BGA)

Port Function/ Simplified
Dedicated Function Mode Function Function 1 Function 2 Function 3 Function 4 Function 5 Function 6 Function 7 Circuit
Diagram
Figure
51.1t0
Ball Figure
Number Symbol o Symbol [lls} Symbol [l[s} Symbol [lle} Symbol 1o Symbol [lle} Symbol [lle} Symbol 110 Symbol 1o 5115
A1l Vee
A2 QSPI1_IO3 110 - - - - - - - - - - - - - - - - (15)
A3 QSPI1_IO1 /10 - - - - - - - - - - - - - - - - (15)
A4 QSPI1_ o - - - - - - - - - - - - - - - - (19)
SPCLK
A5 QSPIO_SSL O - - - - - - - - - . - - - - _ - (15)
A6 QSPIO_IO0  1/O - - - - - - - - - - - - - - - - (15)
A7 Vss
A8 PVce
A9 P6_3 I(s)/ : - ETO_TXD1 O VIO_HD I(s) TxD3 o POEO# I(s) - - - - RMIO_TXD1 O (1)
o
A10 PE_6 I(s)/ - - ETO_MDIO  I(s)/ VIO_D2 I(s) SSIRxDO I(s) MTIOCOD I(s)/ CC2_Rd1 I(s) - - - - (1)
o o o
Al1 PL_4 I(s) MD_BOOTO I(s) - - - - - - - - IRQO I(s) R R R R (5)
A12 PL_2 I(s) MD_BOOT2 Is) - - - - - - - . IRQ6 I(s) R R R R (5)
A13 PL_1 I(s)  MD_CLK  I(s) - - - - - - - - IRQ5 I(s) - - - - (5)
A14 PF_1 I(s) - - RxD3 I(s) DVO_DATA16 I(s) LCDO_DATA7 O MTIOC7B I(s)/ MOSI1 I(s)/ IRQ4 I(s) - - (1)
o [¢] o
A15 PE_2 I(s)/ - - ETO_RXD1 I(s) VIO_D6 I(s) TxD2 (o] POE10# I(s) - - - - RMIIO_RXD1  I(s) 1)
o
A6 PA_3 I(s) - - - - DVO_DATA10 I(s) LCDO_ O SCICTSO# I(s) MTIOCOD I(s)/ - - - - )
o DATA13 RTSO0# o o
A7 PA_6 I(sy - - - - DVO_DATA7 I(s) LCDO_ O SCI_SCKO I(s)  MTIOCOA I(s)/ - - - - 1)
o DATA16 [¢] o
A18 Vss
A19 CKIO (o} - - - - - - - - - - - - - - - - (11)
A20 Vss
B1 Vss
B2 Vee
B3 QSPI1_I02 110 - - - - - - - - - - - - - - - - (15)
B4 RPC_INT# | - - - - - - - - - - - - - - - - (18)
B5 RPC_ o - - - - - - - - - - - - - - - - (1)
RESET#
B6 QSPIO_IO3 110 - - - - - - - - - - - - - - - - (15)
B7 QSPIO_ o - - - - - - - - - - - - - - - - (15)
SPCLK
B8 P6_1 I(s)/ - - ETO_TXEN O  VIO_CLK Is) SCK3 I(s)  MTIOC2A  I(s)/ - - - - RMII0_ o 1)
o o o TXD_EN
B9 PF_5 I(s)/ - - TxD2 O DVO_DATA20 I(s) LCDO_DATA3 O MTIOC6B I(sy ~ SSILRCKO  I(s)/ - - - - (1)
o o o
B10 PH_1 I(s)/ - - AUDIO_XOU O VIO_DO I(s) GTIOC4B I(s)/ MTIOC1B I(s)/ CC2_Rd0 I(s) IRQ2 I(s) - - (1)
o T [e] o
B11 PF_3 I(s)/ - - SCK2 I(s)) DVO_DATA18 I(s) LCDO_DATA5 O MTIOC7D I(s)/ SSL10 I(s)/ - - - - (1)
(o} o o (o}
B12 PL_O I(s) MD_CLKS I(s) - - - - - - - - IRQ4 I(s) R R R R )
B13 PE_5 I(s)/ - - ETO_MDC o VIO_D3 I(s) SSITxDO (o] MTIOCOC I(s)/ CC1_Rd1 I(s) - - - - 1)
o o
B14 P8_0 I(sy - - - - DVO_DATA14 I(s) LCDO_DATA9 O SCI_CTS1#/ I(s)) MTIOC8D  I(s) - - - - (1)
o RTS1# [¢] [e]
B15 PE_3 I(s)/ - - ETO_RXER I(s) VIO_D5 I(s) SSIBCKO  I(s)  MTIOCOA  I(s)/ - - - - RMIO_RXER Iis) (1)
o (o] o
B16 PA_2 I(s)/ - - - - DVO_DATA11 I(s) LCDO_ [¢] SCI_SCK1 I(s)/ MTIOC8A I(s)/ - - - - (1)
o DATA12 [¢] [e]
B17 PA_4 I(sy - - - - DVO_DATA9 I(s) LCDO_ O  SCI_TXDO I(s)  MTIOCOC  I(s)/ - - - - 1)
o DATA14 [¢] (o}
B18 PB_O I(sy - - - - DVO_DATA5 I(s) LCDO_ O ssImxD1 o POES# I(s) - - - - )
o DATA18
B19 Vss
B20 PD_6 I(s)/ - - RIC3SCL  I(s)/ IRQ6 I(s) - - - - - - - - - B @)
0O(0) 0O(0)
c1 PH_2 I(s)/ - - CTS2# I(s) DVO_DATA22 I(s) LCDO_DATA1 O MTIOC6D I(s)/ SSIRxDO I(s) - - - - (1)
o o (o]
c2 PK_1 I(s)/ - - ET1_TXDO o NFDATA4 I(s)/ CC1_Ra0 I(s) CAN_CLK I(s) SSIDATA2  I(s)/ - - RMIIM_TXDO O (1)
(o} o (o}
C3 Vee
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RZ/A2M Group

1. Overview

Table 1.5 List of Pins (272-Pin BGA)
Port Function/ Simplified
Dedicated Function Mode Function Function 1 Function 2 Function 3 Function 4 Function 5 Function 6 Function 7 Circuit
Diagram
Figure
51.1t0
Ball Figure
Number Symbol o Symbol [lls} Symbol [l[s} Symbol [lle} Symbol 1o Symbol [lle} Symbol [lle} Symbol 110 Symbol 1o 5115
C4 QSPI_SSL IO - - - - - - - - - - - - - - - - (15)
C5 RPC_WP# O - - - - - - - - - - - - - - - - (19)
Cé QSPIO_IO1  1/O - - - - - - - - - - - - - - - - (15)
C7  QsPI0_lO2 1O - - - - - - - - - - - - - - - - (15)
Cc8 PF_6 I(s) - - RTS2# I(s) DVO_DATA21 I(s) LCDO_DATA2 O MTIOC6C I(s)/ SSITxDO o - - - - (1)
o o o
Cc9 PE_O I(s)/ - - ETO_RXCLK I(s) VIO_FLD I(s) SCK2 I(s)/ POE4# I(s) - - - - REF50CKO  I(s) (1)
[¢] o
c10 PF_4 I(s)/ - - RxD2 I(s) DVO_DATA19 I(s) LCDO_DATA4 O  MTIOC6A I(s)  SSIBCKO  I(s)/ IRQ1 I(s) - - 1)
(0] o [¢]
c1 PL_3 I(s) MD_BOOT1 Is) - - - - - - - . IRQ7 I(s) R - R R (5)
c12 PF_2 I(s)/ : : TxD3 O DVO_DATA17 I(s) LCDO_DATA6 O  MTIOC7C  I(s)/ MISO1 I(s)/ - - - - 1)
[¢] o o
c13 PE_4 I(s)/ - - ETO_CRS  I(s) VIO_D4 I(s) SSILRCKO I(s)) MTIOCOB I(s)/ - - - - RMIIO_ Is) (1)
[¢] o o CRS_DV
Cc14 PA_O I(s)/ - - - - DVO_DATA13 I(s) LCDO_ o SCI_TXD1 I(s)/ MTIOC8C I(s)/ - - - - (1)
o DATA10 o [e]
c15 PE_1 I(s)/ - - ETO_RXDO I(s)  VIO_D7 I(s) RxD2 I(s) POE8# I(s)  VBUSINT  Is) IRQ1 I(s) RMIO_RXDO I(s) (1)
o
C16 PA_5 I(s)/ - - - - DVO_DATA8 I(s) LCDO_ o SCI_RXDO I(s)) ~ MTIOCOB  I(s)/ IRQ5 I(s) - - (1)
o DATA15 [e] (o}
c17 PG_0 I(s)/ - - ETO_TXCLK I(s) VIO_D8 I(s) RSPCKO I(s) MTIOC3A I(sy HM_RSTO# I(s) - - - - (1)
o o o
c18 Vss
c19 PD_7 I(s)/ - - RIC3SDA Is) IRQ7 I(s) - - - - - - - - - - (4)
0(0) O(0)
Cc20 PD_5 I(s)/ - - RIIC2SDA I(s)/ IRQ5 I(s) - - - - - - - - - - (4)
O(0) 0O(0)
D1 PH_3 I(s) - - HM_RSTO#  I(s) RTS2# I(s)/ GTIOC6A I(s)/ MTIOC2A I(s)/ SD0_CD I(s) IRQ3 I(s) - - (1)
o o o o
D2 PK_3 I(s)/ - - ET1_RXCLK I(s) NFDATA6 I(s) CC2_Rd0 I(s) CANORX_ O MOSI0 I(s)/ - - REF50CK1 I(s) (1)
o o DATARATE_ o
EN
D3 PK_2 I(s)/ - - ETI_TXD1 O  NFDATA5 I(s) VBUSENT O CANORX  I(s)  RSPCKO  I(s)/ IRQ5 I(s) RMIM_TXD1 O 1)
o o ]
D4 Vee
D5  QSPH_I00 IO - - - - - - - - - - - - - - - - (15)
D6 Vss
D7 PVcc_SPI
D8 PK_0 I(s)/ - - ETI_TXEN O  NFDATA3 I(s) CC1_Rd0 I(s) MTIOCIB Is)  SSIBCK2  I(s)/ - - RMIM_ o 1)
o) o) o o TXD_EN
D9 P6_2 I(s)/ - - ETO_TXDO O VIO_VD I(s) RxD3 I(s)  MTIOC2B  I(s)/ oTG_ o IRQO I(s) RMIIO_TXDO O 1)
o o EXICEN1
D10 PH_0 I(s)/ - - AUDIO_CLK  I(s) VIO_D1 I(s) GTIOC4A I(s)/ MTIOC1A I(s)/ CC1_RdO I(s) IRQ3 I(s) - - (1)
[¢] o o
D11 PVce
D12 Vss
D13 PF_0 I(s)/ - - SCK3 I(s)y DVO_DATA15 I(s) LCDO_DATA8 O MTIOC7A I(s)/ RSPCK1 I(s) - - - - (1)
0] o o [¢]
D14 PA_1 I(s)/ - - - - DVO_DATA12 I(s) LCDO_ o SCI_RXD1 I(s))  MTIOC8B  I(s)/ IRQ6 I(s) - - (1)
o DATA11 [e] (o}
D15 PA_7 I(s)/ - - - - DVO_DATA6  I(s) LCDO_ o SSIRxD1 I(s) POE10# I(s) - - - - (1)
o DATA17
D16 PVce
D17 Vss
D18 PD_4 I(s)/ - - RIIC2SCL I(s)/ IRQ4 I(s) - - - - - - - - - - (4)
0(0) 0O(0)
D19 PD_3 I(s)/ - - RICISDA Is)/ IRQ3 I(s) MTCLKD  Is) GTETRGD I(s) - - - - - - (4)
O(0) O(0)
D20 PD_1 I(s)/ - - RIICOSDA  I(s)/ IRQ1 Is) MTCLKB  I(s) GTETRGB I(s) - - - - - - (4)
0(0) O(0)
E1 Vss
E2 BSCANP I(s) - - - - - - - - - - - - - - - - (12)
E3 PF_7 I(s)/ - - GTETRGD I(s) DVO_DATA23 I(s) LCDO_DATAO O MTCLKD  I(s) IRQ1 I(s) - - - - (1)
(0]
E4 PVce
RO1UH0746EJ0400 Rev.4.00 -zENESAS 1-32

Nov 27, 2020



RZ/A2M Group 1. Overview
Table 1.5 List of Pins (272-Pin BGA)
Port Function/ Simplified
Dedicated Function Mode Function Function 1 Function 2 Function 3 Function 4 Function 5 Function 6 Function 7 Circuit
Diagram
Figure
51.1t0
Ball Figure
Number Symbol o [lls} Symbol [l[s} Symbol [lle} Symbol 1o Symbol [lle} Symbol [lle} Symbol 110 Symbol 1o 5115
E17 PVee
E18 PD_2 I(s) - RIIC1SCL I(s)/ IRQ2 I(s) MTCLKC I(s) GTETRGC I(s) - - - - - - (4)
0(0) 0(0)
E19 TCK/ | - - - - - - - . . . . _ _ R B I
SWDCLK
E20 JPO_0 1 - DI | - - R R - - - - R R R R ®)
F1  HM_RWDS/ 1/0 - - - - - - - - - - - - - - - (15)
OM_DQs
F2 HM_CK# [¢] - - - - - - - - B B B - - - - (15)
F3 HM_CK/ o - - - - - - - - - - - - - - - (15)
OM_SCLK
F4 Vss
F17 ~ TMS/SWDIO I/O - - - - - - - - - . - - - - - 9)
F18 PD_0 I(s)/ - RIICOSCL I(s)/ IRQO I(s) MTCLKA I(s) GTETRGA I(s) - - - - - - (4)
0(0) O(0)
F19 TRST# I(s) - - - - - - - - - - - - - - - (10)
F20 JPO_1 o - TDO/SWO o - - - - - B B - - - - - (8)
G1 HM_DQ2/  I/0 - - - - - - - - - - - - - - - (15)
OM_SI02
G2 HM_DQ1/ /10 - - - - - - - - - - - - - - - (15)
OM_SIO1
G3 HM_CS0#/ o - - - - - - - - - - - - - - - (15)
OM_CSo#
G4 PVce_HO
G17 Vss
G18 PB_1 I(s)/ - - - DVO_DATA4  I(s) LCDO_ o SSILRCK1 I(s)/ POE4# I(s) - - - - 1)
o DATA19 o
G19 PB_2 I(s)/ - - - DVO_DATA3  I(s) LCDO_ [¢] SSIBCK1 I(s)/ POEO# I(s) - - - - (1)
(o} DATA20 (o]
G20 PB_3 I(sy - - - DVO_DATA2 I(s) LCDO_ O  SSIDATA2 I(s)  CTS0#  I(s)/ - - - - 1)
o DATA21 [¢] o
H1 HM_DQ3/ /10 - - - - - - - - - - - - - - - (15)
OM_SIO3
H2 HM_DQ6/  I/0 - - - - - - - - - - - - - - - (15)
OM_Slo6
H3 HM_DQ4/ /10 - - - - - - - - - - - - - - - (15)
OM_SIO4
H4 HM_CS1#/ o - - - - - - - - - - - - - - - (15)
OM_CS1#
H17 PVce
H18 PB_5 I(s)/ - - - DVO_DATAO I(s) LCDO_ o SSIBCK2 I(s)/ TxDO ] - - - - (1)
o DATA23 [¢]
H19 PB_4 I(s)/ - - - DVO_DATA1  I(s) LCDO_ o SSILRCK2  I(s)/ RTS0# I(s)/ - - - - 1)
o DATA22 (o] o
H20 P7_7 I(s)/ - - - DVO_HSYNC I(s) LCDO_ [¢] GTIOC3B I(s)/ RxDO I(s) - - - - (1)
[¢] TCONO [¢]
J1 HM_RESET# O - - - - - - - - - - . - - - BN
OM_RESET#
J2 HM_DQ7/ /10 - - - - - - - - - - . - - - - (15)
OM_SIO7
J3 HM_DQ5/  I/0 - - - - - - - - - - - - - - - (15)
OM_SIO5
J4 HM_DQo/ /10 - - - - - - - - - - - - - - - (15)
OM_SIO0
J9 Vee
J10 Vss
J1 Vss
J12 Vee
J17 P7_6 I(sy - - - DVO_VSYNC I(s) LCDO_TCON O GTIOC3A  I(s)/ SCKO I(s)/ - - - - (1)
(0] 1 o [¢]
J18 PG_2 I(s)/ - ETO_TXD3 o VIO_D10 I(s) MISO0 I(s)/ MTIOC3B I(s)/ GTIOCOA I(s)/ IRQ4 I(s) - - (1)
o o o o
J19 PG_1 I(s)/ - ETO0_TXD2 o VIO_D9 I(s) MOSIo I(s)/ MTIOC3C I(s)/ HM_INT#/ I(s) - - - - (1)
[¢] o [} OM_ECS#
J20 P72 I(sy - - - DVO_CLK  I(s) LCDO_TCON O TENDO O  CC2_Ra0  Is) - - - - 1)
(0] 2
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RZ/A2M Group 1. Overview
Table 1.5 List of Pins (272-Pin BGA)
Port Function/ Simplified
Dedicated Function Mode Function Function 1 Function 2 Function 3 Function 4 Function 5 Function 6 Function 7 Circuit
Diagram
Figure
51.1t0
Ball Figure
Number Symbol o Symbol [lls} Symbol [l[s} Symbol [lle} Symbol 1o Symbol [lle} Symbol [lle} Symbol 110 Symbol 1o 5115
K1 PJ_7 I(s)/ - - GTETRGB I(s) NFDATAO I(s)/ LCDO_ I(s) MTCLKB I(s) - - - - - - 1)
o o EXTCLK
K2 PJ_6 I(s) - - GTETRGC I(s) NFCE# o LCDO_CLK o MTCLKC I(s) IRQO I(s) - - - - (1)
o
K3 PH_4 I(s)/ - - HM_INT#/ I(s) CTS2# I(s)/ GTIOC6B I(s)/ MTIOC2B I(s)/ SDO_WP I(s) IRQ2 I(s) - - (1)
(o} OM_ECS# o o o
K4 PJ_O I(s)/ - - TRACECLK O SPDIF_.OUT O - - SCK1 I(s)/ SSIRxD3 I(s) - - - - (1)
(0] o
K9 Vece
K10 Vss
K11 Vss
K12 Vce
K17 PVce
K18 PG_3 I(s) - - ETO_COL I(s) VIO_D11 I(s) SSL00 I(s)y  MTIOC3D I(s)y  GTIOCOB I(s)/ - - - - 1)
(0] o o (0]
K19 P6_7 I(sy - - - - DRP03*  I(s)) LCDO_TCON O DACKO O  CC2_Rd0  Is) - - - - 1)
o o 3
K20 PVce
L1 PJ_1 I(s)/ - - TRACECTL o SPDIF_IN I(s) - - RxD1 I(s) VBUSINO I(s) IRQO I(s) - - (1)
(0]
L2 PJ_3 I(s)/ - - TRACE o NFDATAO I(s)/ - - RTS1# I(s)y ~ SSILRCK3  I(s)/ - - - - (1)
o DATA1 (0] o o
L3 PH_5 I(s) - - HM_RSTO#  I(s) NFDATA2 I(s)/ ET1_EXOUT/ I(s)/ MTIC5U I(s) IRQ5 I(s) - - - - (1)
o O ET1_SCLKIN O
L4 PVce
L9 Vce
L10 Vss
L11 Vss
L12 Vce
L17 Vss
L18 P6_0 I(s)/ - - ADTRGH#  I(s) - - - - - - - - R R R R )
(0]
L19 P6_5 I(s)/ - - - - DRPO1* I(s)/ LCDO_ o AUDIO_ o CC1_RdO I(s) - - - - (1)
o o TCON5 XOouT
L20 Vss
M1 PH_6 I(s)/ - - HM_INT#/ I(s) NFDATA3 I(s)/ ET1_WOL [¢] MTIC5V I(s) IRQ4 I(s) - - - - (1)
o OM_ECSs# o
M2 PJ_2 I(s)/ - - TRACE o NFCE# o - - TxD1 o SSITxD3 o - - - - (1)
o DATAO
M3 PK_5 I(s)/ - - GTETRGA I(s) NFDATA1 I(s)) WDTOVF#/ (o] MTCLKA I(s) - - - - - - (1)
o o PERROUT#
M4 Vss
M9 Vce
M10 Vss
M11 Vss
M12 Vce
M17 PVcc_SDO
M18 P6_4 I(sy - - - - DRP00* I(s)/ LCDO_ O AUDIO_CLK I(s)  SD1_CD I(s) - - - - (1)
(0] (0] TCONG6
M19 P6_6 I(sy - - - - DRP02* I(s)/ LCDO_ o DREQO Is) CC1_Ra0 I(s) - - - - 1)
o o TCON4
M20 SDO_RST# [0} - - - - - - - - . . - - - - - - (15)
N1 PVce
N2 PJ_5 I(s)/ - - TRACE o NFDATA2 I(s)) OVRCURO I(s) MTIOC1A I(sy  SSILRCK2  I(s)/ IRQ4 I(s) - - (1)
o DATA3 o o o
N3 PJ_4 I(s) - - TRACE o NFDATA1 I(s)/ - - CTS1# I(s)/ SSIBCK3 I(s)/ - - - - (1)
o DATA2 o o o
N4 PVce
N17 SDO_DATO0 110 - - - - - - - - - - - - - - - - (15)
N18 SDO_DAT5 110 - - - - - - - - - - - - - - - - (15)
N19  SDO_DAT7 1/O - - - - - - N - . - . . . B B - (s)
N20 SDO0_DAT6 110 - - - - - - - - - - - - - - - - (15)
P1 AUDIO_X1 | - - - - - - - - - - - - - - - - (13)
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Table 1.5 List of Pins (272-Pin BGA)

Port Function/ Simplified
Dedicated Function Mode Function Function 1 Function 2 Function 3 Function 4 Function 5 Function 6 Function 7 Circuit
Diagram
Figure
51.1t0
Ball Figure
Number Symbol o Symbol [lls} Symbol [l[s} Symbol [lle} Symbol 1o Symbol [lle} Symbol [lle} Symbol 110 Symbol 1o 5115
P2  AUDIOX2 O - - - - - - - - - - - - - - - - (13)
P3 P35 I(s)/ - - ETI_RXD1 Is) NFCLE O CC2Ra0 I(s) CANOTX_ O SSL00 I(s)/ - - RMIM_RXD1 Is) (1)
o DATARATE_ o
EN
P4 PK_4 I(s)/ - - ET1_RXDO  I(s) NFDATA7 I(s)) OVRCUR1 I(s) CANOTX o MISO0 I(s)/ IRQ6 I(s) RMIIM_RXDO I(s) (1)
[¢] (0] [¢)

P17 PVcc_SD1

P18 SDO_DAT2 110 - - - - - - - - - - - - - - - - (15)
P19 SDO_DAT3  1/O - - - - - - - - - - - - - - - - (15)
P20  SDO_DAT4 1O - - - - - - - - - - - . _ _ _ - @s)
R1 Vss

R2 P3_1 |(g)/ - - ET1_RXER I(s) NFALE O VBUSENO I(s) CANIRX I(s)  RSPCK2 I(;)/ IRQ6 I(s) RMIM_RXER Is) (1)
R3 PG_4 I(g)/ - - ETO_TXER O VIO_D15 I(s) RSPCK1 I(cs>)/ MTIOC4A I(cs>)/ GTIOC1A I(g)/ - - - - (1)

R4 MIPIAVcc18

R17 Vss

R18 SD0_CMD 110 - - - - - - - - - - - - - - - - (15)
R19  SDO_DAT1 10 - - - - - . . . . . . . B B B - (15
R20 SDOCLK O - - - . - . R R . B B j B B B - 1)

T CSI_CLKP  I(s) - - - - - - - - . . . . B j B B

T2 CSICLKN I(s) - - - - . . - . . . . . l B B B

T3 P3 2 I(s)/ - - ET1_CRS I(s) NFRE# O CC1Ral Is) CANIRX. O MOSI2 I(s)/ - - RMII_ Is) (1)
o DATARATE_ o CRS_DV
EN
T4 Vss
T7 AVss
T18  SD1_DATO 1/O - - - - - - - . . . . . . . . - (s)
T19 SD1_CLK [¢] - - - - - - - - - - - - - - - - (15)
T20 Vss

U1 CSI_DATAOP I(s) - - - - . . - - . . . . B B B B

U2 CSI_DATAON I(s) - - - - B . . B . . . . B j B B

us Vss

U4 PG_6 I(s)/ - - ETO_RXD2 I(s) VIO_D13 I(s) MISO1 I(s)/ MTIOC4C I(s)/ GTIOC2A I(s)/ IRQ5 I(s) - - (1)
o o o o

us PC_0 I(s)/ - - VBUSIN1 I(s) NFDATAS I(s)) ET1_TXCLK I(s) RSPCK2 I(s)/ IRQ2 I(s) - - - - (1)
[¢] o o

ue P3_3 I(s)/ - - ET1_MDC o NFWE# O OTG_EXICE O CAN1TX o MISO2 I(s)/ IRQ7 I(s) - - (1)
o NO (e]

u7 P4_6 I(s)/ - - ETO_EXOUT/ I(s)) TXCLKOUTP O SCI_TXDO I(s)/ TxD4 o DACKO o - - - - (1)
o ETO_SCLKIN O o

us LVDSPLLVce

U9 LVDSAPVcc

U10  USBDPVccO

ut1 RREFO - - - - - - - - - - - - - - - -

u12 RREF1 - - - - - - - - - - - - - - - -

u13 Vss

u14 PLLVce

u1s PVce

u16 PC_6 I(s)/ - - VBUSENO o NFWE# o ET1_RXD2 I(s) SD1_CD I(s) LCDO_ o IRQ7 I(s) - - (1)
0 TCON1

u17 AVce

u18  SD1.CMD I/O - - - - - - - - - - - . . . B - (s)

u19 SD1_DAT1 110 - - - - - - - - - - - - - - - - (15)

U20  SD1_DAT2 I/O - - - - - - - - N N N B _ _ B - @s)

V1 CSI_DATA1P I(s) - - - - - R R R - - - } R R R R

V2 CSI_DATA1IN I(s) - - - - - - - - - - - - - - - -

V3 Vss

V4 P3_4 I(s)/ - - ET1_MDIO  I(s)/ NFRB# I(s) CC2_Rat I(s) CANTTX_ [¢] SSL20 I(s)/ - - - - (1)
o o DATARATE_ o

EN
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Table 1.5 List of Pins (272-Pin BGA)

Port Function/ Simplified
Dedicated Function Mode Function Function 1 Function 2 Function 3 Function 4 Function 5 Function 6 Function 7 Circuit
Diagram
Figure
51.1t0
Ball Figure
Number Symbol o Symbol [lls} Symbol [l[s} Symbol [lle} Symbol 1o Symbol [lle} Symbol [lle} Symbol 110 Symbol 1o 5115
V5 PC_2 I(s)/ - - OTG_ o NFDATA7 I(s)) ET1_TXD3 o MISO2 I(s)/ LCDO_ (o} - - - - (1)
o EXICENO o o TCONS5
0 P4_2 I(s)/ - - TxDO o TXOUT1P o SCI_TXD1 I(s)/ SSITxD1 o MTIOC8C I(s) IRQ2 I(s) - - (1)
o o o
\'24 P4_7 I(s)/ - - ETO_WOL O TXCLKOUTM O SCI_SCKO  I(s)/ SCK4 I(s)/ TENDO (e} - - - - (1)
[¢] o [}
V8 Vss
Vo Vss

V10 USBVss

V11 USBVss

V12 USBVss
V13 Vss
V14 PC_3 I(s)/ - - OTG_IDO I(s) NFCLE o ET1_COL  I(s) SSL20 I(s)/ LCDO_ [¢] - - - - (1)
o (¢} TCON4
V15 PC_5 I(s)/ - - VBUSEN1 o NFRE# o ET1_RXDV I(s) SPDIF_OUT O LCDO_ o IRQO I(s) - - (1)
o TCON2
V16 PC_7 I(s)/ - - OVRCURO I(s) NFRB# I(s) ET1_RXD3 I(s) SD1_WP I(s) LCDO_ o IRQ6 I(s) - - (1)
o TCONO
V17 P5_0 I(s) - - ANO00O I(a) IRQ4 I(s) SDO_CD I(s) SD1_CD I(s) - - - - - - (3)
V18 P5_6 I(s) - - AN006 I(a) IRQ2 I(s) - - - - - - - - - - 3)
V19 P5_7 I(s) - - ANOO7 (@) IRQ3 I(s) - - - - - - - - - - )
V20 SD1_DAT3  I/0 - - - - - - - - - - - - - - - - (15)
w1 MIPIAVce18
w2 Vss
W3 PG_5 I(s)/ - - ETO_RXDV  I(s) VIO_D14 I(s) MOSI1 I(s)/ MTIOC4B I(s)/ GTIOC1B I(s)/ - - - - (1)
(0] o o [¢]
w4 P3_0 I(s)/ - - OTG_ o NFDATA4 I(s)/ ET1_ I(s) MTIC5W I(s) IRQ3 I(s) - - - - 1)
o EXICEN1 o LINKSTA
W5 P4_1 I(s)/ - - RxDO I(s) TXOUTOM (o] SCI_RXD1 I(s)/ SSIRxD1 I(s) MTIOC8B I(s) IRQ1 I(s) - - (1)
o o o
weé P4_3 I(s)/ - - RTSO0# Is)  TXOUT1M O  SCI_CTS1#/ I(s)) SSILRCK1 I(sy  MTIOC8D I(s)/ IRQ3 I(s) - - (1)
o] o RTS1# o o [¢]
w7 NMI I(s) - - - - - - - - - - - - - - - (o)
w8 USB_X2 o - - - - - - - - - - - - - - - - (13)
w9 USBVss
W10 DPO 110 - - - - - - - - - - - - - - -
W11 USBAPVccO
W12  USBAPVccl
W13 DM1 110 - - - - - - - - - - - - - - - -
W14  USBDPVcct
W15 PC_4 I(s)/ - - OTG_ID1 I(s) NFALE [¢] ET1_TXER [e] SPDIF_IN I(s) LCDO_ (o} IRQ1 I(s) - - (1)
o TCON3
w16 XTAL o - - - - - - - - - - - - - B B - a3
w17 RTC_X2 o - - - - - - - . . . - B B B B - (14
w18 P5_4 I(s) - - AN004 I(a) IRQO Is) SD1.CD  Is) - - - - - - - - )
w19 P5_3 I(s) - - AN003 I(a) IRQ7 I(s) OTG_IDO I(s) - - - - - - - - 3)
W20 P5_5 I(s) - - ANO005 I(a) IRQ1 I(s) SD1_WP I(s) - - - - - - - - 3)
Y1 Vss
Y2 PG_7 I(s)/ - - ETO_RXD3 I(s) VIO_D12 I(s) SSL10 I(s)/ MTIOC4D I(s)/ GTIOC2B I(s) - - - - (1)
o [¢] o o
Y3 PC_1 I(s)/ - - VBUSINO I(s) NFDATA6 I(s))  ET1_TXD2 [¢] MOSI2 I(s)/ LCDO_ (o} - - - - (1)
[¢] o [} TCON6
Y4 P4_0 I(s)/ - - SCKO I(s)) ~ TXOUTOP o SCI_SCK1 I(s)/ SSIBCK1 I(s)/ MTIOC8A I(s)/ IRQO I(s) - - (1)
(0] o o o [¢]
Y5 P4_4 I(s)/ - - CTSO0# I(s)y ~ TXOUT2P O  SCI_CTS0# I(s)) WDTOVF#/ o OTG_ o - - - - (1)
o o RTS0# o PERROUT# EXICENO
Y6 P4_5 I(s)/ - - ETO_ I(s) TXOUT2M o SCI_RXDO  I(s)/ RxD4 I(s) DREQO I(s) - - - - (1)
o LINKSTA o
Y7 RES# I(s) - - - - - - - - - - - - - - - - (12)
Y8 USB_X1 | - - - - - - - - - - - - - - - - (13)
Y9 USBVss
Y10 DMO /10 - - - - - - - - - - - - - - - -
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RZ/A2M Group 1. Overview

Table 1.5 List of Pins (272-Pin BGA)

Port Function/ Simplified
Dedicated Function Mode Function Function 1 Function 2 Function 3 Function 4 Function 5 Function 6 Function 7 (‘)ircuit
Ton
51.1t0
Ball Figure
Number Symbol o Symbol [lls} Symbol [l[s} Symbol [lle} Symbol 1o Symbol [lle} Symbol [lle} Symbol 110 Symbol 1o 5115
Y11 USBVss
Y12 USBVss
Y13 DP1 110 - - - - - - - - - - - - - - - -
Y14 USBVss
Y15 EXTAL | - - - - - - - - - - - - - - - - @3
Y16 Vss
Y17 RTC_X1 | - - - - - - - - - - - - - - - - (14)
Y18 P5_2 I(s) - - AN002 I(a) IRQ6 I(s) VBUSINO I(s) - - - - - - - - (3)
Y19 P5_1 I(s) - - AN001 I(a) IRQ5 I(s) SDO_WP I(s) SD1_WP I(s) - - - - - - (3)
Y20 Vss
[Legend]
(s): Schmitt
(a): Analog

(0): Open drain

Note: * Only in products with a DRP
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RZ/A2M Group 1. Overview
Table 1.6 List of Pins (256-Pin BGA)
Port Function/ Simpified
Dedicated Function Mode Function Function 1 Function 2 Function 3 Function 4 Function 5 Function 6 Function 7 Circuit
Diagram
Figure 51.1
to
Ball Figure
Number Symbol o Symbol [lls} Symbol [l[s} Symbol [lle} Symbol 1o Symbol [lle} Symbol [lle} Symbol 110 Symbol 1o 5115
A1 Vee
A2  QSPI1_SSL I/0 - - - - - - - - - - . - R R R )
A3 QSPI_IO3 I/O - - - - - - - - - - - - - - - - ()
A4 QSPI1_ o - - - - - - - - - - - - - - - - (1)
SPCLK
A5 RPC_ o - - - - - - - - - - - - - - - - (15)
RESET#
A6 PVcc_SPI
A7 Vss
A8 QSPIO_ o - - - - - - - - - - - - - - - - (15)
SPCLK
A9 P6_1 I(s)/ - - ETO_TXEN O VIO_CLK  I(s) SCK3 I(s)  MTIOC2A  I(s)/ - - - - RMIIO_ o (1)
o] (¢} o TXD_EN
A10 P6_3 I(s)/ - - ETO_TXD1 O VIO_HD I(s) TxD3 o POEO# I(s) - - - - RMIO_TXD1 O (1)
o
A1 PE_6 I(s)/ - - ETO_MDIO I(s)  VIO_D2 I(s) SSIRxDO  I(s) MTIOCOD I(s)) CC2_Rd1  Is) - - - - 1)
o o o
A12 PL_4 I(s) MD_BOOTO I(s) - - - - - - - - IRQO I(s) - - - - (5)
A13 PL_O I(s) MD_CLKS I(s) - - - - - - - - IRQ4 I(s) - - - - (5)
Al4 PE_5 I(s)/ - - ETO_MDC O VIO_D3 I(s)  SSITxDO O  MTIOCOC sy  CC1_Rd1  I(s) - - - - (1)
o o
A15 PE_4 I(s)/ - - ETO_CRS  I(s) VIO_D4 I(s) SSILRCKO I(s)  MTIOCOB I(s) - - - - RMIIO_ Is) (1)
o o o CRS_DV
A16 PE_3 I(s)/ - - ETO_RXER I(s) VIO_D5 I(s)  SSIBCKO  I(s)  MTIOCOA  I(s)/ - - - - RMIO_RXER I(s) (1)
[¢] o ¢}
A7 PA_2 [Q4 - - - - DVO_DATA11 I(s) LCDO_ O  SCI_SCK! I(s)  MTIOC8A  I(s)/ - - - - )
o DATA12 o o
A18 PE_1 I(s)/ - - ETO_RXDO I(s) VIO_D7 I(s) RxD2 I(s) POES8# I(s)  VBUSIN1  I(s) IRQ1 I(s) RMIIO_RXDO I(s) (1)
[¢)
A19 PA_6 I(s)/ - - - - DVO_DATA7 I(s) LCDO_ O  SCI_SCKO I(s)  MTIOCOA I(s)/ - - - - (1)
o DATA16 o [¢)
A20 CKIO o - - - - - - - - - - - - - - - - (11)
A21 Vss
B1 PK_1 I(s)/ - - ETI_TXDO O  NFDATA4 (s CC1_Ra0 I(s) CAN_CLK I(s) SSIDATA2 I(s)/ - - RMIN_TXDO O (1)
[¢] o [¢)
B2 Vece
B3  QSPI_IO0 10 - - - - - - - - - - - - - - R - ()
B4  QSPI1_IO1 1O - - - - - - - - - - - - B - - - (15)
B5 RPC_INT# 1 - - - - - - - - - - - - - - - - (15)
B6 QSPIO_SSL O - - - - - - - - - - - - - - R - (1)
B7  QSPIO_IO3 1/0 - - - - - - - - - - - - - B - - (15)
B8  QSPIO_IO1 10 - - - - - - - - - - . - R - R )
B9 PF_5 I(s)/ - - TxD2 O DVO_DATA20 I(s) LCDO_DATA3 O  MTIOC6B  I(s)  SSILRCKO I(s)/ - - - - 1)
[¢) o [¢)
B10 PF_4 I(s)/ - - RxD2 I(s) DVO_DATA19 I(s) LCDO_DATA4 O  MTIOC6A I(s))  SSIBCKO  I(s)/ IRQ1 I(s) - - (1)
[¢) ¢} o
B11 PH_1 I(s)/ - - AUDIO_XOU O VIO_DO I(s) GTIOC4B  I(s)) MTIOC1B  I(s) CC2_Rd0  Is) IRQ2 I(s) - - (1)
o T o o
B12 PL_1 I(s)  MD_CLK  I(s) - - - - - - - - IRQ5 I(s) - - - - (5)
B13 PL_2 I(s) MD_BOOT2 I(s) - - - - - - - - IRQ6 I(s) - - - B (5)
B14 P8_0 I(s)/ - - - - DVO_DATA14 I(s) LCDO_DATA9 O SCI_CTS1# |I(s)) MTIOC8D  I(s)/ - - - - 1)
o RTS1# o o
B15 PF_1 I(s)/ - - RxD3 I(s) DVO_DATA16 I(s) LCDO_DATA7 O  MTIOC7B  I(s)/ MOSI1 I(s)/ IRQ4 I(s) - - (1)
o] (¢} o
B16 PA_O I(sy - - - - DVO_DATA13 I(s) LCDO_ O  SCI_TXD1 I(s) MTIOC8C  I(s) - - - - (1)
[¢] DATA10 ¢} [}
B17 PA_T I(sy - - - - DVO_DATA6 I(s) LCDO_ O  SSIRXD1  I(s)  POE10#  I(s) - - - - (1)
o) DATA17
B18 PA_4 I(s)/ - - - - DVO_DATA9 I(s) LCDO_ O  SCITXDO I(s)  MTIOCOC  I(s)/ - - - - (1)
o DATA14 o o
B19 PB_0 I(s)/ - - - - DVO_DATA5 I(s) LCDO_ o SSITxD1 o POE8# I(s) - - - - (1)
[¢) DATA18
B20 Vss
B21 PD_3 I(s)/ - - RIC1SDA  I(s)/ IRQ3 I(s) MTCLKD I(s) GTETRGD I(s) - - - - - - (4)
O(o) O(0)
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RZ/A2M Group 1. Overview

Table 1.6 List of Pins (256-Pin BGA)

Port Function/ Simplified
Dedicated Function Mode Function Function 1 Function 2 Function 3 Function 4 Function 5 Function 6 Function 7 Circutt
Diagram
Figure 51.1
to
Ball Figure
Number Symbol o Symbol [lls} Symbol [l[s} Symbol [lle} Symbol 1o Symbol [lle} Symbol [lle} Symbol 110 Symbol 1o 5115
c1 PK_3 I(s)/ - - ETI_RXCLK I(s) NFDATA6 I(s) CC2_Rd0 I(s) CANORX_ O MOSI0 I(s)/ - - REF50CK1 Is) (1)
o o DATARATE_ [e]
EN
Cc2 PH_2 I(s)/ - - CTS2# I(s) DVO_DATA22 I(s) LCDO_DATA1 O MTIOC6D I(s)/ SSIRxDO I(s) - - - - (1)
o o o
C20 PD_7 I(s)/ - - RIIC3SDA I(s)/ IRQ7 I(s) - - - - - - - - - - 4)
0(0) O(0)
c21 PD_1 I(s)/ - - RIICOSDA I(s)/ IRQ1 I(s) MTCLKB I(s) GTETRGB I(s) - - - - - - (4)
O(o0) 0O(0)
D1 HM_CK/ o - - - - - - - - - - - - B B B - (as)
OM_SCLK
D2 BSCANP I(s) - - - - - - - - - - - - - - - - (12)
D4 Vee
D5 QSPI1_I02 110 - - - - - - - - - - - - - - - - (15)
D6 RPC_WP# O - - - - - - - - - - - - - - - - (18)
D7 QSPIO_IO2 110 - - - - - - - - - - - - - - - - (15)
D8 PK_0 I(s)/ - - ETI_TXEN O  NFDATA3 I(s)) CC1_Rd0 I(s) MTIOCIB Is)  SSIBCK2  I(s)/ - - RMIM_ o) 1)
o o o o TXD_EN
D9 P6_2 I(s)/ - - ETO_TXDO O VIOVD  Is) RxD3 Is) MTIOC2B  I(s)/ oTG_ o IRQO I(s) RMIIO_TXDO O (1)
(o} [¢] EXICEN1
D10 PH_O I(s)/ - - AUDIO_CLK I(s) VIO_D1 Is) GTIOC4A  I(s))  MTIOCI1A  I(s)  CC1_Rd0 I(s) IRQ3 I(s) - - (1)
(0] o o
D11 PF_3 I(s)/ - - SCK2 I(s)y DVO_DATA18 I(s) LCDO_DATA5 O MTIOC7D I(s)/ SSL10 I(s)/ - - - - (1)
o o o o
D12 PF_2 I(s)/ - - TxD3 O DVO_DATA17 I(s) LCDO_DATA6 O MTIOC7C I(s)/ MISO1 I(s)/ - - - - 1)
o] o [¢]
D13 PF_0 I(s)/ - - SCK3 I(s)) DVO_DATA15 I(s) LCDO_DATA8 O MTIOC7A  I(s)/ RSPCK1 I(s)/ - - - - (1)
(0] o o [¢]
D14 PE 2 I(s)/ - - ETO_RXD1 I(s) VIO_D6 I(s) TxD2 o POE10#  I(s) - - - - RMIO_RXD1 I(s) (1)
o
D15 PA_1 I(s)/ - - - - DVO_DATA12 I(s) LCDO_ o SCI_RXD1 I(s)/ MTIOC8B I(s)/ IRQ6 I(s) - - (1)
o DATA11 o o
D16 PG_0 I(s)/ - - ETO_TXCLK I(s) VIO_D8 I(s) RSPCKO I(s)/ MTIOC3A I(s)) HM_RSTO# I(s) - - - - (1)
(0] o o
D17 PA_5 I(s)/ - - - - DVO_DATA8 I(s) LCDO_ [¢] SCI_RXDO  I(s)/ MTIOCOB I(s)/ IRQ5 I(s) - - (1)
o DATA15 [¢] o
D18 Vss
D20 PD_5 I(s)/ - - RIIC2SDA  I(s)/ IRQ5 I(s) - - - - - - - - B B @)
0(0) O(0)

D21 JP0_0 1 - - TDI 1 - - - - - - - - - - - - (6)
E1 HM_CK# [¢] - - - - - - - - - - - - - - - - (15)
E2 HM_CS0#/ (0] - - - - - - - - - - - - - - - - (15)

OM_CS0#

E4 PK_2 I(s)/ - - ETI_TXD1 O  NFDATA5 sy VBUSEN1 O CANORX  Is)  RSPCKO  I(s) IRQ5 I(s) RMIM_TXD1 O (1)
o o o

ES5 Vce

E6 Vss

E7 PVce

E8 QSPIO_IO0 e} - - - - - - - - - - - - - - - - (15)

E9 PF_6 I(s)/ - - RTS2# I(s)) DVO_DATA21 I(s) LCDO_DATA2 O MTIOC6C I(s)/ SSITxDO (o} - - - - (1)
(0] o o

E10 PE O I(s)/ - - ETO_RXCLK I(s) VIO_FLD  Is) SCK2 I(s)/ POE4# I(s) - - - - REF50CKO I(s) (1)
o [¢]

E11 PL_ 3 I(s) MD_BOOT1 Is) - - - - - - - - IRQ7 I(s) R R R R (5)
E12 Vee
E13 Vss
E14 PVce
E15 PA_3 I(s)y - - - - DVO_DATA10 I(s) LCDO_ O  SCI_CTSO# I(s)) ~ MTIOCOD  I(s)/ - - - - (1)

(0] DATA13 RTS0# o [¢]

E16 Vee
E17 Vss
E18 TCK/ | - - - - - - - - - - - - - - - - )

SWDCLK
E20 PD_0 I(s)/ - - RIICOSCL I(s)/ IRQO I(s) MTCLKA I(s) GTETRGA I(s) - - - - - - (4)
0(0) 0O(0)
E21 TRST# I(s) - - - - - - - - - - - - - - - - (10)
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RZ/A2M Group 1. Overview

Table 1.6 List of Pins (256-Pin BGA)

Port Function/ Simpified
Dedicated Function Mode Function Function 1 Function 2 Function 3 Function 4 Function 5 Function 6 Function 7 Circutt
Diagram
Figure 51.1
to
Ball Figure
Number Symbol o Symbol [lls} Symbol [l[s} Symbol [lle} Symbol 1o Symbol [lle} Symbol [lle} Symbol 110 Symbol 1o 5115
F1 HM_DQ1/  I/0 - - - - - - - - - - - - - - - - (15)
OM_SIO1
F2  HM_RWDS/ 1/0 - - - - - - - - - . - - - - - - (as)
OM_DQs
F4 PF_7 I(s)/ - - GTETRGD I(s) DVO_DATA23 I(s) LCDO_DATA0O O MTCLKD I(s) IRQ1 I(s) - - - - (1)
[¢]
F5 Vss
F17 PD_6 I(s) - - RIIC3SCL I(s)/ IRQ6 I(s) - - - - - - - - - - @)
O(0) O(0)
F18 PD_2 I(s)/ - - RIIC1SCL I(s)/ IRQ2 I(s) MTCLKC I(s) GTETRGC I(s) - - - - - - 4)
O(0) O(0)
F20 JPO_1 (0] - - TDO/SWO o - - - - - - - - - - - - ()
F21 PB_1 I(sy - - - - DVO_DATA4 I(s) LCDO_ O  SSILRCK1 I(s)  POE4# I(s) - - - - 1)
o DATA19 [e]

G1 PVcc_HO

G2 HM_DQ2/ /10 - - - - - - - - - - - - - - - - (15)
OM_s102
G4 HM_DQ4/ 1O - - - - - - - - - - - - - - - )
OM_SI04
G5 PVce
G17 PD_4 I(s)/ - - RIC2sCL sy IRQ4 I(s) - - - - - - - - - - @)
0O(o) Ofo)
G18  TMS/SWDIO  1/O - - - - - - - - - - - - - - - - ©
G20 PB_3 I(s) - - - - DVO_DATA2 I(s) LCDO_ O  SSIDATA2 I(s)  CTS0#  I(s)/ - - - - (1)
o DATA21 o o
G21 PB_5 I(s) - - - - DVO_DATAO I(s) LCDO_ O  SSIBCK2 () TXDO ¢} - - - - (1)
o DATA23 o
H1 Vss
H2 HM_DQé/ /10 - - - - - - - - - - - - - - - - (15)
OM_SI06
H4 HM_CS1#/ (0] - - - - - - - - - - - - - - - - (15)
OM_Cst#
H5 PH_3 I(s) - - HM_RSTO# I(s) RTS2#  I(s)  GTIOC6A I(s)) MTIOC2A  I(s)  SDO_CD  I(s) IRQ3 I(s) - - Q)
o o o o
H17 PB_2 I(s) - - - - DVO_DATA3 I(s) LCDO_ O  SSIBCK1 I(s)  POEO# I(s) - - - - 1)
o DATA20 o
H18 PB_4 I(s) - - - - DVO_DATAT I(s) LCDO_ O  SSILRCK2 I(s)  RTSO#  I(s)/ - - - - ™
o DATA22 o o
H20 P77 I(sy - - - - DVO_HSYNC I(s) LCDO_TCON O  GTIOC3B  I(s) RxDO I(s) - - - - 1)
o 0 o
H21 PG_2 I(s) - - ETO_TXD3 O  VIO_D10  Is) MISO0 I(s))  MTIOC3B  I(s))  GTIOCOA  I(s)/ IRQ4 I(s) - - (1)
o o [¢) o
J1 HM_RESET# O - - - - - - - - - - - - - - _ - (5
OM_RESET#
J2 PH_4 I(s) - - HMLINT#  (s) CTs2#  I(s) GTIOC6B  I(s)) MTIOC2B  I(s))  SDO_WP  I(s) IRQ2 I(s) - - 1
o OM_ECS# o [¢) [¢)
Ja HM_DQ3/ 10 - - - - - - - - - - - - - - - - (15)
OM_sl03
J5 HM_DQO/ 10 - - - - - - - - - - - - - - _ - (5
OM_SI00
J17 PG_1 I(s) - - ETO_TXD2 O VIO_D9  I(s) MOSIO  I(s)  MTIOC3C I(s)  HM_INT# (s - - - - (1)
o o O  OM_ECs#
J18 P7_6 I(s) - - - - DVOVSYNC I(s) LCDO_TCON O  GTIOC3A I(s) SCKO I(sy/ - - - - )
o 1 o o
J20 pP7_2 I(s) - - - - DVO_CLK  I(s) LCDO_TCON O TENDO O  CC2_Ra0  Is) - - - - 1)
o 2
J21 P6_0 I(s)/ - - ADTRG# I(s) - - - - - - - - - - - - 1)
o
K1 PJ_6 I(s) - - GTETRGC I(s) NFCE# O LCDOCLK O  MTCLKC  I(s) IRQO I(s) - - - - ™
o
K2 PJ_1 I(s) - - TRACECTL O  SPDIFLIN  Is) - - RxD1 I(s)  VBUSINO  I(s) IRQO I(s) - - (1
o
K4 HM_DQ7/ /10 - - - - - - - - - - - - - - - - (15)
OM_sI07
K5 HM_DQ5/ /0 - - - - - - - - - - - - - - - - (15)
OM_Sl05
K17 PVce
K18 PG_3 I(s)/ - - ETOCOL I(s) VIO_D11  Is) SSL0O I(s))  MTIOC3D  I(s))  GTIOCOB  I(s)/ - - - - )
o o o o
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RZ/A2M Group 1. Overview
Table 1.6 List of Pins (256-Pin BGA)
Port Function/ Simplified
Dedicated Function Mode Function Function 1 Function 2 Function 3 Function 4 Function 5 Function 6 Function 7 Circutt
Diagram
Figure 51.1
to
Ball Figure
Number Symbol o Symbol [lls} Symbol [l[s} Symbol [lle} Symbol 1o Symbol [lle} Symbol [lle} Symbol 110 Symbol 1o 5115
K20 P6_5 I(s)/ - - - - DRPO1* I(s)) LCDO_TCON O AUDIO_XOU O CC1_RdO I(s) - - - - (1)
(0] (0] 5 T
K21 P6_4 I(sy - - - - DRPO00* I(s)) LCDO_TCON O AUDIO_CLK I(s)  SD1_CD I(s) - - - - 1)
o o 6
L1 PH_5 I(s)/ - - HM_RSTO#  I(s) NFDATA2 I(s) ET1_EXOUT/ I(s)/ MTIC5U I(s) IRQ5 I(s) - - - - (1)
(o} O ETI_SCLKIN O
L2 PJ_3 I(s)/ - - TRACE o NFDATAO I(s)/ - - RTS1# I(s))  SSILRCK3  I(s)/ - - - - (1)
o DATA1 o [¢] [e]
L4 PJ_O I(s) - - TRACECLK O SPDIF_.OUT O - - SCK1 I(s)/ SSIRxD3 I(s) - - - - (1)
o o
L5 Vee
L17 Vss
L18 P6_7 I(sy - - - - DRP03*  I(s)) LCDO_TCON O DACKO O  CC2_Rd0  Is) - - - - 1)
o o 3
L20 P6_6 I(s)/ - - - - DRP02* I(s)) LCDO_TCON O DREQO I(s) CC1_Ra0 I(s) - - - - (1)
(0] o 4
L21  SDO_DAT6 /O - - - - - - - - - - - - - _ _ - (15)
M1 PH_6 I(s)/ - - HM_INT#/ I(s) NFDATA3 I(s)y ET1_WOL o MTIC5V I(s) IRQ4 I(s) - - - - (1)
o OM_ECS# o
M2 PJ_7 I(s)/ - - GTETRGB I(s) NFDATAO I(s)/ LCDO_ I(s) MTCLKB I(s) - - - - - - (1)
(o} o EXTCLK
M4 PJ_2 I(s)/ - - TRACE o NFCE# o - - TxD1 o SSITxD3 [e] - - - - (1)
(o} DATAO
M5 Vss
M17 Vee
M18  SDO_RST# O - - - - - - - - - - . . - - B - @as)
M20 SDO_DAT7 e} - - - - - - - - - - - - - - - - (15)
M21 PVcc_SDO
N1 P3_5 I(s)/ - - ET1_RXD1 I(s) NFCLE o CC2_Ra0 I(s) CANOTX_ O SSL00 I(s)/ - - RMIM_RXD1 Is) (1)
(o} DATARATE_ o
EN
N2 PJ_5 I(s)/ - - TRACE o NFDATA2 I(s)) OVRCURO I(s) MTIOC1A I(s)/  SSILRCK2  I(s)/ IRQ4 I(s) - - (1)
o DATA3 o [¢] ]
N4 PJ_4 I(s)/ - - TRACE o NFDATA1 I(s)/ - - CTs1# I(s)/ SSIBCK3 I(s)/ - - - - (1)
o DATA2 o o [e]
N5 PK_5 I(s)/ - - GTETRGA I(s) NFDATA1 I(s)) WDTOVF# [e] MTCLKA I(s) - - - - - - 1)
o o PERROUT#
N17 SDO_DATO 110 - - - - - - - - - - - - - - - - (15)
N18 SDO_DAT5  1/0 - - - - - - - - - - - - - - - - (15)
N20  SDO_DAT4 1/O - - - - - - - - - - - - - _ _ - (15)
N21 Vss
P1 AUDIO_X1 | - - - - - - - - - - - - - - - - (13)
P2 AUDIO_X2 (0] - - - - - - - - - - - - - - - - (13)
P4 PK_4 I(s)/ - - ETI_RXDO I(s) NFDATA7 I(s) OVRCUR1 I(s)  CANOTX o MISO0 I(s)/ IRQ6 I(s) RMIM_RXDO I(s) (1)
o o o
P5 PVce
P17 SD0_CLK (o} - - - - - - - - - - - - - - - - (15)
P18 SD0_DAT2 110 - - - - - - - - - - - - - - - - (15)
P20 SDO_DAT3 e} - - - - - - - - - - N - - - - - (15)
P21 SDO_DAT1 110 - - - - - - - - - - - - - - - - (15)
R1 PG_4 I(s) - - ETO_TXER o VIO_D15 I(s) RSPCK1 I(s) MTIOC4A I(s)/ GTIOC1A I(s) - - - - (1)
o o o (e]
R2 P3_1 I(s)/ - - ET1_RXER I(s) NFALE O VBUSENO I(s) CANIRX I(s) RSPCK2  I(s) IRQ6 I(s) RMIM_RXER Is) (1)
o o
R4 P32 I(s)/ - - ET1_CRS  I(s) NFRE# O CC1Ral Is) CANIRX. O MOSI2 I(s)/ - - RMII_ Is) (1)
o DATARATE_ o CRS_DV
EN
R5 Vss
R17 SD1_DAT2 e} - - - - - - - - - - - - - - - - (15)
R18  SD1_DATO I/O - - - - - - - N . - . . . B B - @s)
R20 SD1_DAT3 110 - - - - - - - - - - - - - - - - (15)
R21  SDO_CMD  1/O - - - - - - - - - - - - . . . - (15)
T Vss
T2 Vss
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RZ/A2M Group

1. Overview

Table 1.6 List of Pins (256-Pin BGA)
Port Function/ Simpliied
Dedicated Function Mode Function Function 1 Function 2 Function 3 Function 4 Function 5 Function 6 Function 7 Circutt
Fomt
to
Ball Figure
Number Symbol o Symbol [lls} Symbol [l[s} Symbol [lle} Symbol 1o Symbol [lle} Symbol [lle} Symbol 110 Symbol 1o 5115
T4 MIPIAVcc18
T5 Vee
T17 SD1_CLK o - - - - - - - - - - - - - - - - (15)
T18  SD1_CMD I/O - - - - - - - - - - N N _ _ _ - @s)
T20 SD1_DAT1 110 - - - - - - - - - - - - - - - - (15)
T21 PVcc_SD1
U1 CSI_DATAOP I(s) - - - - - - - - - . . . _ _ _ }
u2 CSI_DATAON I(s) - - - - - - - - - - - - - - - -
U4 Vss
us PVce
ue Vss
u7 LVDSAPVcc
us P4_3 I(s)/ - - RTSO# I(s))  TXOUT1M O  SCI_CTs1#/ I(s))  SSILRCK1 I(s)/ MTIOC8D I(s)/ IRQ3 I(s) - - (1)
[¢] o RTS1# o [} [¢]
ug P4_7 I(s)/ - - ETO_WOL O TXCLKOUTM O SCI_SCKO  I(s)/ SCK4 I(s)/ TENDO o - - - - (1)
(0] [¢] o
u10 USBVss
u11 RREFO - - - - - - - - - - - - - - - -
u12 RREF1 - - - - - - - - - - - - - - - -
u13 USBVss
u14 Vss
u1s PLLVce
u16 PVce
u17 Vss
u1s P5_4 I(s) - - AN004 I(a) IRQO I(s) SD1_CD I(s) - - - - - - - - (3)
u20 P55 I(s) - - AN005 I(a) IRQ1 I(s) SD1_WP I(s) - - - - - - - - 3)
u21 Vss
V1 CSI_CLKP  I(s) - - - - - . . . . . . . . _ R j
V2 CSI_CLKN  I(s) - - - - R R R R . . - B R R R R
V4 PG_6 I(s)/ - - ETO_RXD2 I(s) VIO_D13 I(s) MISO1 I(s)/ MTIOC4C I(s)/ GTIOC2A I(s)/ IRQ5 I(s) - - (1)
[¢] o o [¢]
V5 P3_3 I(s)/ - - ET1_MDC o NFWE# o OTG_ o CAN1TX o MISO2 I(s) IRQ7 I(s) - - (1)
o EXICENO (¢]
' PC_2 I(s)/ - - OTG_EXICE O NFDATA7 I(s)) ET1_TXD3 o MISO2 I(sy LCDO_TCON O - - - - (1)
o NO o o 5
V7 Vss
V8 P4_2 I(s) - - TxDO o TXOUT1P o SCI_TXD1 I(s)/ SSITxD1 o MTIOC8C I(s) IRQ2 I(s) - - (1)
o o o
Vo P4_6 I(s) - - ETO_EXOUT/ I(s)) TXCLKOUTP O SCI_TXDO I(s)/ TxD4 o DACKO o - - - - (1)
o ETO_SCLKIN O o
V10 Vss
V11 USBAPVccO
V12 USBAPVcct
V13 USBVss
V14 PC_4 I((s))/ - - OTG_ID1 I(s) NFALE o ET1_TXER o SPDIF_IN I(s) LCD073TCON o IRQ1 I(s) - - (1)
V15 PC_6 I(cs))/ - - VBUSENO o NFWE# o ET1_RXD2 I(s) SD1_CD I(s) LCDOT]TCON o IRQ7 I(s) - - (1)
V16 PC_3 I(s)/ - - OTG_IDO I(s) NFCLE o ET1_COL I(s) SSL20 I(s)) LCDO_TCON O - - - - (1)
o o 4
V17 PVce
V18 P50 I(s) - - ANO0O I(a) IRQ4 I(s) SD0_CD I(s) SD1_CD I(s) - - - - - - (3)
V20 P5_6 I(s) - - ANO06 I(a) IRQ2 I(s) - - - - - - B B B - ®3)
V21 P5_7 I(s) - - ANO07 I(a) IRQ3 I(s) - - - - - - - - - - 3)
w1 CSI_DATA1P I(s) - - - - - - - - . - - - - - - -
W2 CSI_DATAIN I(s) - - - - - - - - . - . . j j j j
W20 P5_2 I(s) - - AN002 I(a) IRQ6 I(s) VBUSINO I(s) - - - - - - - - 3)
w21 P5_3 I(s) - - AN003 I(a) IRQ7 I(s) OTG_IDO I(s) - - - - - - - - (3)
Y1 Vss
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RZ/A2M Group 1. Overview

Table 1.6 List of Pins (256-Pin BGA)

Port Function/ Simpliied
Dedicated Function Mode Function Function 1 Function 2 Function 3 Function 4 Function 5 Function 6 Function 7 Circutt
Fomt
to
Ball Figure
Number Symbol o Symbol [lls} Symbol [l[s} Symbol [lle} Symbol 1o Symbol [lle} Symbol [lle} Symbol 110 Symbol 1o 5115
Y2 Vss
Y3 PG_7 I(s)/ - - ETO_RXD3 I(s) VIO_D12 I(s) SSL10 I(s)/ MTIOC4D I(s) GTIOC2B I(s) - - - - (1)
o o o o
Y4 PC_0 I(s)/ - - VBUSIN1 I(s) NFDATAS I(s)) ET1_TXCLK I(s) RSPCK2 I(s)/ IRQ2 I(s) - - - - (1)
[¢] [¢] o
Y5 PC_1 I(s)/ - - VBUSINO I(s) NFDATA6 I(s)) ET1_TXD2 [e] MOSI2 I(s)) LCDO_TCON O - - - - (1)
(0] ] o 6
Y6 P4_0 I(s) - - SCKO0 I(s)y ~ TXOUTOP o SCI_SCK1 I(s)/ SSIBCK1 I(s)/ MTIOC8A I(s) IRQO I(s) - - (1)
o o o o o
Y7 P4_4 I(s)/ - - CTSO# I(s)  TXOUT2P O SCI_CTSO# I(sy WDTOVF# O OTG_ o - - - - (1)
(o} o RTSO0# o PERROUT# EXICENO
Y8 LVDSPLLVce
Y9 NMmI I(s) - - - - - - - - - - - - - - - - (10)
Y10 USB_X2 o - - - - - - - - - - - - - - - - (13)
Y11 USBDPVccO
Y12 DPO 110 - - - - - - - - - - - - - - - -
Y13 USBVss
Y14 DP1 110 - - - - - - - - - - - - - - - -
Y15 USBDPVcc1
Y16 Vss
Y17 XTAL o - - - - - - - - - - - - - - - - (13)
Y18 RTC_X2 o - - - - - - - - - - - - - - - - (14)
Y19 AVce
Y20 PVce
Y21 P5_1 I(s) - - AN001 I(a) IRQ5 I(s) SDO_WP I(s) SD1_WP I(s) - - - - - - (3)
AA1 Vss
AA2 PG_5 I(s)/ - - ETO_RXDV  I(s) VIO_D14 I(s) MOSI1 I(s)/ MTIOC4B I(s)/ GTIOC1B I(s)/ - - - - (1)
[¢] o o [¢]
AA3 P3_4 I(s) - - ET1_MDIO  I(s)/ NFRB# I(s) CC2_Rat I(s) CANTTX_ o SSL20 I(s) - - - - (1)
o o DATARATE_ o
EN
AA4 P3_0 I(s)/ - - OTG_ o NFDATA4 I(s)/ ET1_ I(s) MTIC5W I(s) IRQ3 I(s) - - - - (1)
o EXICEN1 o LINKSTA
AA5 Vss
AAB P4_1 I(s)/ - - RxDO I(s) TXOUTOM [¢] SCI_RXD1 I(s)/ SSIRxD1 I(s) MTIOC8B I(s)/ IRQ1 I(s) - - (1)
o [¢] o
AAT7 P4 5 I(s)/ - - ETO_ I(s) TXOUT2M o SCI_RXDO  I(s)/ RxD4 I(s) DREQO I(s) - - - - (1)
o LINKSTA o
AA8 Vss
AA9 RES# I(s) - - - - - - - - - - - - - - - - (12)
AA10 USB_X1 | - - - - - - - - - - - - - - - - (13)
AA11 USBVss
AA12 DMO 110 - - - - - - - - - - - - - - - -
AA13 USBVss
AA14 DM1 /10 - - - - - - - - - - - - - - - -
AA15 USBVss
AA16 PC_5 I(g)/ - - VBUSEN1 o NFRE# o ET1_RXDV I(s) SPDIF_.OUT O LCDOETCON o IRQO I(s) - - 1)
AA17 PC_7 |(g)/ - - OVRCURO I(s) NFRB# I(s) ET1_RXD3 I(s) SD1_WP I(s) LCDOETCON o IRQ6 I(s) - - (1)
AA18 EXTAL | - - - - - - - - - - - - - - - - (13)
AA19 RTC_X1 | - - - - - - - - - - - - - - - - (14)
AA20 AVss
AA21 PVee
[Legend]
(s): Schmitt
(a): Analog
(0): Open drain
Note: * Only in products with a DRP
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RZ/A2M Group 1. Overview

Table 1.7 List of Pins (176-Pin BGA)

Port Function/ Simpliied
Dedicated Function Mode Function Function 1 Function 2 Function 3 Function 4 Function 5 Function 6 Function 7 Clruit
Diagram
Ball Figure 51.1t0
Number Symbol 110 Symbol 1o Symbol [} Symbol [lls} Symbol [lle} Symbol [} Symbol [lle} Symbol [} Symbol o Figue51.15
A1l Vss
A2 PK_3 I(s)/ - - - - NFDATA6 I(s) CC2_Rd0 I(s) CANORX_ O MOSI0 I(s)/ - - REF50CK1 I(s) 1)
o o DATARATE_ o
EN
A3 QSPI1_ [¢] - - - - - - - - - - - - - - - - (15)
SPCLK
A4 RPC_WP# O - - - - - - - - - - - - - - - - (15)

A5 PVcc_SPI

A6 Vss

A7 QSPIO_IO3 I/O - - - - - - - - R - - R R R - R (15)

A8 P6_1 I(s)/ - - ETO_TXEN O VIO_CLK  I(s) SCK3 Is)  MTIOC2A  I(s)/ - - - - RMII0_ o 1)
[e] o o TXD_EN

A9 P6_2 I(s)/ - - ETO_TXDO o VIO_VD I(s) RxD3 I(s) MTIOC2B I(s)/ OTG_ [¢] IRQO I(s) RMIIO_TXDO O (1)
(o} (o} EXICEN1

A10 PH_1 I(s)/ - - AUDIO_XOUT O VIO_DO I(s) GTIOC4B I(s)/ MTIOC1B I(s)/ CC2_Rd0 I(s) IRQ2 I(s) - - (1)
[¢] [¢] (0]

A11 PE_6 I(s)/ - - ETO_MDIO  I(s)/ VIO_D2 I(s) SSIRxDO I(s) MTIOCOD I(s)/ CC2_Rd1 I(s) - - - - 1)
[e] o o

A12 PL_2 I(s) MD_BOOT2 I(s) - - - - - - - - IRQ6 I(s) - - - - (5)

A13 PE_3 I(s)/ - - ETO_RXER I(s) VIO_D5 I(s) SSIBCKO  I(s)  MTIOCOA sy - - - - RMIO_RXER I(s) 1)
[¢] [¢] (0]

A14 CKIO o - - - - - - - - - - - - - - - - (11)

A15 Vss

B1 BSCANP I(s) - - - - - - - - - - - - - - - - (12)

B2 PH_3 I(s)/ - - HM_RSTO#  I(s) RTS2# I(sy  GTIOC6A I(s)/ MTIOC2A I(s)/ SD0_CD I(s) IRQ3 I(s) - - (1)
(e] (0] o o

B3 QSPI1_SSL 110 - - - - - - - - - - - - - - - - (15)

B4 QSPI1_I01 /O - - - - - - - - - - - - - - - - (15)

B5 RPC_RESET O - - - - - - - - . - - - . B B R (15)

#

B6 QSPI0_IO2 110 - - - - - - - - - - - - - - - - (15)

B7 QSPIO_IO1  1/O - - - - - - - - - - - - - - - - (15)

B8 PK_0 I(s)/ - - - - NFDATA3 I(s) CC1_Rd0 I(s) MTIOCIB I(s)y  SSIBCK2  I(s)/ - - RMII1_ o 1)
o o o o TXD_EN

B9 P6_3 I(s)/ - - ETO_TXD1 o VIO_HD I(s) TxD3 o POEO# I(s) - - - - RMIIO_TXD1 O (]
o

B10 PL 4 I(s) MD_BOOTO I(s) - - - - - - - - IRQO I(s) - - - - (5)

B11 PL_O Is) MD_CLKS I(s) - - - - - - - R IRQ4 I(s) R R R R )

B12 PE_5 I(s)/ - - ETO_MDC o VIO_D3 I(s) SSITxDO o MTIOCO0C I(s)/ CC1_Rd1 I(s) - - - - 1)
o (0]

B13 PE_1 I(s)/ - - ETORXDO Is)  VIO_D7  I(s) RxD2 I(s) POES8# I(s)  VBUSINT  Is) IRQ1 I(s) RMIIO_RXDO I(s) 1)
[¢]

B14 Vss

B15 PD_7 I(s)/ - - RIIC3SDA I(s)/ IRQ7 I(s) - - - - - - - - - - 4)

0(0) O(0)
C1  HM_CK/OM_ © - - - - - - - - - - - - - - - - (15)
SCLK

c2 PK_1 I(s)/ - - - - NFDATA4 I(s) CC1_Ra0 I(s) CAN_CLK Is) SSIDATA2 I(s) - - RMIM_TXDO O 1)
o o o

C3 QSPI1_I03  1/O - - - - - - - - - - - - - - - - (15)

C4  QSPI_I02 1O - - - - - - - - - - - - - - - - (15)

C5 RPC_INT# | - - - - - - - - - - - - - - - - (15)

Cé QSPIO_SSL O - - - - - - - - - - - = - - - - (15)

c7 QSPI0_ [¢] - - - - - - - - - - - - - - - - (15)

SPCLK

cs8 PE_0 I(s)/ - - ETO_RXCLK I(s) VIO_FLD  I(s) SCK2 I(s)/ POE4# I(s) - - - - REF50CKO0 I(s) 1)
o o

Cc9 PH_O I(s)/ - - AUDIO_CLK  I(s) VIO_D1 I(s) GTIOC4A I(s)/ MTIOC1A I(s)/ CC1_RdO I(s) IRQ3 I(s) - - )
[¢] [¢) [¢]

c10 PL_1 I(s) MD_CLK I(s) - - - - - - - - IRQ5 I(s) - - - - (5)

c11 PE_4 I(s)/ - - ETO_CRS  I(s) VIO_D4 I(s) SSILRCKO I(s) MTIOCOB  I(s)/ - - - - RMII0_ I(s) 1)
o o o CRS_DV

Cc12 PG_0 I(s)/ - - ETO_TXCLK  I(s) VIO_D8 I(s) RSPCKO I(s)/ MTIOC3A I(s)y HM_RSTO# I(s) - - - - (]
o o o

C13 Vss

Cc14 PD_5 I(s)/ - - RIIC2SDA I(s)/ IRQ5 I(s) - - - - - - - - - - 4)

0(0) O(0)
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Table 1.7 List of Pins (176-Pin BGA)

Port Function/ Simpified
Dedicated Function Mode Function Function 1 Function 2 Function 3 Function 4 Function 5 Function 6 Function 7 Clruit
Diagram
Ball Figure 51.1to
Number Symbol 110 Symbol 1o Symbol [} Symbol [lls} Symbol [lle} Symbol [} Symbol [lle} Symbol [} Symbol o Figue51.15
C15 PD_3 I(s)/ - - RIIC1SDA I(s) IRQ3 I(s) MTCLKD I(s) GTETRGD I(s) - - - - - - 4)
O(o) O(o)
D1 HM_CK# o - - - - - - - - . - - - - - - B (15)
D2 HM_CS0#/ o - - - - - - - - - - - - - - - - (15)
OM_CS0#
D3 PK_2 I(s)/ - - - - NFDATA5 I(s)) VBUSEN1 O CANORX  I(s)  RSPCKO  I(s)/ IRQ5 I(s) RMINM_TXD1 O 1)
[¢] o o
D4 Vss
D5 Vee
D6 QSPI1_I00  1/O - - - - - - - - - - - - - - - - (15)
D7 QSPIO_IO0 [l{e} - - - - - - - - - - - - - - - - (15)
D8 PVce
D9 PL_3 I(s) MD_BOOT1 I(s) - - - - - - - - IRQ7 I(s) - - - - (5)
D10 PE_2 I(s)/ - - ETO_RXD1  I(s) VIO_D6 I(s) TxD2 o POE10#  I(s) - - - - RMIO_RXD1 I(s) 1)
]
D11 PVce
D12 Vss
D13 PD_6 I(s)/ - - RIIC3SCL I(s)/ IRQ6 I(s) - - - - - - - - - - 4)
(o) O(0)
D14 PD_4 I(s)/ - - RIIC2SCL I(s) IRQ4 I(s) - - - - - - - - - - 4)
0(0) O(o)
D15 PD_1 I(s)/ - - RIICOSDA I(s) IRQ1 I(s) MTCLKB I(s) GTETRGB I(s) - - - - - - 4)
0(o0) 0O(0)
E1 Vss
E2 HM_DQo/ 110 - - - - - - - - - - - - - - - - (15)
OM_SIO0
E3  HM_RWDS/ 1/0 - - - - - - - - - - . - _ . B B (15)
OM_DQs
E4 PVce
E12 PD_2 I(s)/ - - RIIC1SCL I(s) IRQ2 I(s) MTCLKC I(s) GTETRGC I(s) - - - - - - 4)
0(0) O(0)
E13 PD_0 I(s)/ - - RIICOSCL I(s) IRQO I(s) MTCLKA I(s) GTETRGA I(s) - - - - - - (4)
0(0) O(0)
E14 TCK/ | - - - - - - - - - - - - - - - - 7)
SWDCLK
E15 JPO_0 I(s) - - TDI | - - - - - - - - - - - - (6)

F1 PVce_HO

F2 HM_DQ2/ /0 - - - - - - - - - - - - - - - - (15)
OM_SI02
F3 HM_DQ1/  1/0 - - - - - - - . - - - . . . . B (15)
OM_SIO1
F4 HM_CS1#/ o - - - - - - - - - - - - - - - - (15)
OM_CS1#
F12  TMS/SWDIO I/O - - - - - - - - - - - - - - - - )
F13 JPO_1 [e] - - TDO/SWO o - - - - - - - - - - - - (8)
F14 TRST# I(s) - - - - - - - - - - - - - - - - (10)
F15 P6_0 I(s)/ - - ADTRG# I(s) - - - - - - - - - - - - 1)
]
G1 HM_DQ4/ /10 - - - - - - - - - - - - - - - - (15)
OM_SI104
G2 HM_DQ7/ /0 - - - - - - - - - - - - - - - - (15)
OM_SI07
G3 HM_DQ5/ /0 - - - - - - - - - - - - - - - - (15)
OM_SIO5
G4 HM_DQ3/ /0 - - - - - - - - - - - - - - - - (15)
OM_SIO3
G12 Vee
G13 PG_3 I(s)/ - - ETO_COL I(s) VIO_D11 I(s) SSL00 I(s)/ MTIOC3D I(s)/ GTIOCO0B I(s)/ - - - - Q]
o o o o
G14 PG_2 I(s)/ - - ETO_TXD3 o VIO_D10 I(s) MISO0 I(s)/ MTIOC3B I(s)/ GTIOCOA I(s)/ IRQ4 I(s) - - Q]
o o o o
G15 PVce
H1 HM_DQe6/ /10 - - - - - - - - - - - - - - - - (15)
OM_SIO6
H2 HM_RESET# O - - - - - - - . - - - . . _ . B (15)
OM_RESET#
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Table 1.7 List of Pins (176-Pin BGA)

Port Function/ Simpliied
Dedicated Function Mode Function Function 1 Function 2 Function 3 Function 4 Function 5 Function 6 Function 7 Clruit
Diagram
Ball Figure 51.1to
Number Symbol 110 Symbol 1o Symbol [} Symbol [lls} Symbol [lle} Symbol [} Symbol [lle} Symbol [} Symbol o Figue51.15
H3 PH_4 I(s)/ - - HM_INT#/ I(s) CTS2# I(s)/ GTIOC6B I(s)/ MTIOC2B I(s)/ SDo_WP I(s) IRQ2 I(s) - - (1)
o OM_ECS# o [¢] (0]
H4 Vee
H12 PG_1 I(s)/ - - ETO_TXD2 (o} VIO_D9 I(s) MoslIo I(s))  MTIOC3C I(s))  HM_INT#/ I(s) - - - - (1)
[¢) [¢] [¢] OM_ECS#
H13 SDO_DATS /0 - - - - - - - - - - - - - - - - (15)
H14  SDO_RST# O - - - - - - - - - - - - - - - - (15)
H15 Vss
J1 PJ_O I(s)/ - - TRACECLK o SPDIF_ o - - SCK1 I(s)/ SSIRxD3 I(s) - - - - (1)
[¢] ouT (0]
J2 PJ_1 I(s)/ - - TRACECTL o SPDIF_ I(s) - - RxD1 I(s) VBUSINO I(s) IRQO I(s) - - (1)
o IN
J3 PJ_2 I(s)/ - - TRACE (o} NFCE# o - - TxD1 (o} SSITxD3 [¢] - - - - (1)
(o} DATAO
Ja Vss
J12 SDO_DAT7 e} - - - - - - - - - - - - - - - - (15)
J13 SDO_DAT2 e} - - - - - - - - - - - - - - - - (15)
J14 SDO_DAT4  1/O - - - - - - - - - - . - - _ B - (15)

J15 PVcc_SDO

K1 PJ_5 I(s)/ - - TRACE o NFDATA2 I(s)) OVRCURO I(s) MTIOC1A I(s))  SSILRCK2 I(s)/ IRQ4 I(s) - - )
(o] DATA3 o o o

K2 PJ_3 I(s)/ - - TRACE O  NFDATAO  I(sy - - RTS1#  I(s)) SSILRCK3 I(s)/ - - - - (1)
[e] DATA1 o o [¢]

K3 PJ_4 I(s)/ - - TRACE o NFDATA1 I(s)/ - - CTS1# I(s)/ SSIBCK3 I(s)/ - - - - 1)
(e] DATA2 o o [¢]

K4 PVce

K12 SDO_CLK [¢] - - - - - - - - - - - - - - - - (15)

K13 SDO_DAT3 [lle} - - - - - - - - - - - - - - - - (15)

K14 SDO_DATO  1/O - - - - - - - . . - - . . . . B (15)

K15  SDO_DATé  I/O - - - - - - - - - - - - - - - - (15)

L1 PK_4 I(s)/ - - - - NFDATA7 I(s) OVRCUR1 I(s)  CANOTX o MISO0 I(s)/ IRQ6 I(s) RMII_RXDO I(s) (1)
o o o

L2 P3 5 I(s)/ - - - - NFCLE o CC2_Ra0 I(s) CANOTX_ o SSL00 I(s)/ - - RMII1_RXD1 I(s) (]
(o] DATARATE_ o

EN

L3 Vss

L4 Vee

L12 PVce

L13 Vss

L14 SDO_DAT1 e} - - - - - - - - - - - - - - - - (15)

L15  SDO_CMD  liO - - - - - - - . . - - . . . . B (15)

M1 AUDIO_X1 | - - - - - - - - - - _ - . _ - B (13)

M2 AUDIO_X2 ] - - - - - - - - - - - - - - - - (13)

M3 P32 I(s)/ - - - : NFRE# O CCi1Ral Is) CANIRX_ O MOSI2 I(s)/ : - RMII1_ I(s) 1)
[e] DATARATE_ [¢] CRS_DV

EN

M4 Vss

M5 P3 3 I(s)/ - - ET1_MDC (o] NFWE# o OTG_ ] CAN1TX [e] MISO2 I(s)/ IRQ7 I(s) - - )
o EXICENO o

M6 LVDSAPVce

M7  LVDSPLLVce

M8 NMmI I(s) - - - - - - - - - - - - - - - - (10)

M9 USBVss

M10 PVce

M11 Vce

M12 P5_0 I(s) - - ANO00O I(a) IRQ4 I(s) SDO0_CD I(s) SD1_CD I(s) - - - - - - 3)

M13 P5_4 I(s) - - ANO04 I(a) IRQO I(s) SD1_CD  Is) - - - - - - - - (3)

M14 P5_7 I(s) - - ANO007 I(a) IRQ3 I(s) - - - - - - - - - - 3)

M15 P5_5 I(s) - - AN005 I(a) IRQ1 I(s) SD1_WP I(s) - - - - - - - - 3)

N1 P3_1 I(s)/ - - - - NFALE (o] VBUSENO I(s) CAN1RX I(s) RSPCK2 I(s)/ IRQ6 I(s) RMIIM_ I(s) ()
o (o] RXER

N2 PG_4 I(s)/ - - ETO_TXER (o] VIO_D15 I(s) RSPCK1 I(s)/ MTIOC4A I(s)/ GTIOC1A I(s)/ - - - - 1)
(o) (o) (o] ]
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Table 1.7 List of Pins (176-Pin BGA)

Port Function/ Simpliied
Dedicated Function Mode Function Function 1 Function 2 Function 3 Function 4 Function 5 Function 6 Function 7 Clruit
Diagram
Ball Figure 51.1to
Number Symbol 110 Symbol 1o Symbol [} Symbol [lls} Symbol [lle} Symbol [} Symbol [lle} Symbol [} Symbol o Figue51.15
N3 Vss
N4 PG_7 I(s)/ - - ETO_RXD3 I(s) VIO_D12 I(s) SSL10 I(sy ~ MTIOC4D I(s)/ GTIOC2B I(s)/ - - - - 1)
o ] o o
N5 P4_2 I(s)/ - - TxDO (o} TXOUT1P o SCI_TXD1 I(s)/ SSITxD1 (o} MTIOC8C I(s)/ IRQ2 I(s) - - (1)
[¢) [¢] [}
N6 P4_3 I(s)/ - - RTSO0# I(s))  TXOUT1M O SCI_CTS1#/ I(s))  SSILRCK1 I(s)) ~ MTIOC8D I(s)/ IRQ3 I(s) - - (1)
[¢] (0] RTS1# [¢] (0] o
N7 P4_6 I(s)/ - - ETO_EXOUT/ I(s)/ TXCLK o SCI_TXDO  I(s)/ TxD4 o DACKO o - - - - )
o ETO_SCLKIN O ouTP o
N8 RES# I(s) - - - - - - - - - - - - - - - - (12)
N9 RREFO - - - - - - - - - - - - - - - - -
N10 Vss
N11 PLLVce
N12 Vee
N13 P5_2 I(s) - - AN002 I(a) IRQ6 I(s) VBUSINO I(s) - - - - - - - - 3)
N14 P53 I(s) - - AN003 I(a) IRQ7 I(s) OTG_IDO I(s) - - - - - - - - 3)
N15 P5_6 I(s) - - ANO006 I(a) IRQ2 I(s) - - - - - - - B - - 3)
P1 PVce
P2 Vss
P3 PG_6 I(s)/ - - ETO_RXD2 I(s) VIO_D13 I(s) MISO1 I(s))  MTIOC4C I(s)/ GTIOC2A I(s)/ IRQ5 I(s) - - (1)
[¢] [¢] [¢] o
P4 P4_0 I(s)/ - - SCKO I(sy ~ TXOUTOP o SCI_SCK1 I(s)/ SSIBCK1 I(s)y ~ MTIOC8A I(s)/ IRQO I(s) - - 1)
(e] o [e] o [¢]
P5 P4_4 I(s)/ - - CTS0# I(sy ~ TXOUT2P O SCI_CTSO# I(s)) WDTOVF#/ o OTG_ o - - - - Q]
o o RTSO# o PERROUT# EXICENO
P6 P4_7 I(s)/ - - ETO_WOL (o} TXCLK o SCI_SCKO  I(s)/ SCK4 I(s)/ TENDO [e] - - - - (1)
[¢] OuUTM [¢] [¢]
P7 USB_X2 (e] - - - - - - - - - - - - - - - - (13)

P8 USBDPVccO

P9 USBAPVccO

P10 USBVss

P11 XTAL o - - - - - - - - - - - - - - - - (13)
P12 RTC_X2 [e] - - - - - - - - - - - - - - - - (14)
P13 AVce
P14 Vee
P15 P5_1 I(s) - - AN001 I(a) IRQ5 I(s) SDO_WP I(s) SD1_WP I(s) - - - - - - 3)
R1 Vss - -
R2 PG_5 I(s)/ - - ETO_RXDV I(s) VIO_D14 I(s) MOsI1 I(s)/ MTIOC4B I(s)/ GTIOC1B I(s)/ - - - - (1)
(0] (@] [¢] [}
R3 P3_4 I(s)/ - - ET1_MDIO  I(s)/ NFRB# I(s) CC2_Rat I(s) CAN1TX_ o SSL20 I(s)/ - - - - (1)
[e] o DATARATE_ [e]
EN
R4 P4_1 I(s)/ - - RxDO I(s) TXOUTOM o SCI_RXD1  I(s)/ SSIRxD1 I(s) MTIOC8B I(s)/ IRQ1 I(s) - - )
o o o
R5 P4_5 I(g)/ - - ETO_LINKSTA I(s) TXOUT2M o SCI_RXDO I(g)/ RxD4 I(s) DREQO I(s) - - - - (1)
R6 Vss
R7 USB_X1 | - - - - - - - - - - - - - - - - (13)
R8 DPO 110 - - - - - - - - - - - - - - - -
R9 DMO /0 - - - - - - - - - - - - - - - -
R10 USBVss
R11 EXTAL | - - - - - - - - - - - - - - - - (13)
R12 Vss
R13 RTC_X1 | - - - - - - - - - - - - - - - - (14)
R14 AVss
R15 Vee
[Legend]
(s): Schmitt
(a): Analog

(o0): Open drain
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2. CPU

This product incorporates the Arm single-core Cortex-A9 MPCore, where the IP version is r4p1.

2.1 Features™

« Instruction cache size: 32 Kbytes

« Data cache size*2: 32 Kbytes

« TLB size: 128 entries

« BTAC size: 512 entries

« GHB size: 4096 descriptors

« Instruction micro TLB: 32 entries

« Jazelle architecture extension: Full

« Media processing engine with NEON technology: Included
« FPU: Included

« PTM interface: Included

« Wrappers to support for power off and dormant mode: Not included
« Preload engine: Not included

o Number of interrupts: 0

o Accelerator Coherence Port: Not included

« Support for cache parity error detection*4: Yes

Note 1.  For details, refer to Cortex-A9 MPCore Technical Reference Manual issued by Arm Ltd.

Note 2. Contents of memory regions which are set as write-through are not cached even if data caching is enabled.
For details, refer to Cortex-A9 Technical Reference Manual issued by Arm Ltd.

Note 3. Hardware resets in response to requests from the watchdog timer for the Snoop Control Unit (SCU) of the
MPCore are not supported.

Note 4. For handling of the parity error signal, see section 15, Watchdog Timer.

22 Configuration Signals

Table 2.1 shows the Cortex-A9 configuration signals and the settings.

Table 2.1 Cortex-A9 Configuration Signal Settings
Configuration Signal Setting Values
CFGEND 1'b0
CFGNMFI 1'b0
CLUSTERID 4’h0
FILTEREN*1 1'b1
FILTERSTART[31:20]*" 12’hEOO
FILTEREND[31:20]*" 12’hFFF
PERIPHBASE[31:13]*2 19’b111_1000_0000_0000_0000
TEINIT 1'b0
VINITHI 1'b1

Note 1. Do not change the initial settings (setting values) of these signals by software.

Note 2. The base address for the private memory area in the Cortex-A9 processor is H'FO000000. For details and overview of the
registers located in the addresses relative to this base address, refer to Cortex-A9 MPCore Technical Reference Manual issued
by Arm Ltd.
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3.

Boot Mode

This LSI can be booted from the memory connected to the CSO space, the serial flash memory, the OctaFlashTM*1,
Xccela™ flash memory*2, and the HyperFlashTM*3,

Note 1. OctaFlash is a trademark of Macronix International Co., Ltd.

Note 2. Xccela™ flash memory is a trademark of Micron Technology, Inc.

Note 3. HyperFlash is a trademark of Cypress Semiconductor Corporation.

Note 4. Booting from the NAND flash memory with an SD controller and the NAND flash memory with an MMC
controller are not currently supported.

3.1 Features

Eight boot modes

Boot mode 0: Boots the LSI from the memory (bus width: 16 bits) connected to the CSO space

Boot mode 1: Boots the LSI from the NAND flash memory with the SD controller*!

Boot mode 2: Boots the LSI from the NAND flash memory with the MMC controller*2 (data bus width: 8 bits*3)
Boot mode 3: Boots the LSI from the serial flash memory (SPI mode, 3.3-V products) connected to the SPI multi I/O

bus space

Boot mode 4: Boots the LSI from the Octal-SPI flash memory*# (SPI mode, 1.8-V products) connected to the SPI multi

I/0 bus space

Boot mode 5: Boots the LSI from the HyperFlash (1.8-V products) connected to the SPT multi I/O bus space
Boot mode 6: Boots the LSI from the OctaFlash (SPI mode, 1.8-V products) connected to the OctaFlash space
Boot mode 7: Boots the LSI from the HyperFlash (1.8-V products) connected to the HyperFlash space

Note 1.
Note 2.
Note 3.

Note 4.

3.2

It is possible to boot the LSI from the embedded SD (eSD) defined by the SD specification part 1 eSD
addendum version 2.10 standard.

It is possible to boot the LSI from the eMMC device corresponding to the alternative boot operation mode of the
JEDEC standard JESD84 A44 (MMCA 4.4) Standard. (It is not possible to boot the LSI from the MMC card.)
The boot program is assumed to run when the data bus width is 8 bits.

Booting up by the boot program cannot proceed normally when the data bus width is not 8 bits.

In this manual, the 8-bit SPI flash memory (OctaFlash or Xccela flash memory) with 1 chip select, 1 clock
source, and 1 data strobe configuration is called "Octal-SPI flash memory".

Boot Mode and Pin Function Setting

This LSI can determine the boot mode using external pins when RES# is low. The external pin settings for selecting the
boot mode are shown in Table 3.1.

Table 3.1

External Pin (MD_BOOT2 to MD_BOOTO0) Settings and Corresponding Boot Modes

MD_BOOT2 MD_BOOT1 MD_BOOTO Boot Mode

0 0 0 Boot Mode 0 (CS0-space 16-bit booting)
Boots the LS| from the memory (bus width: 16 bits) connected to the CSO space.

0 0 1 Boot Mode 1 (eSD booting)
Boots the LSI from the NAND flash memory with the SD controller. The only way to boot
this LSI chip is from channel 0 of the SD/MMC host interface in this mode.

0 1 0 Boot Mode 2 (eMMC booting)
Boots the LSI from the NAND flash memory with the MMC controller. The only way to boot
this LSI chip is from channel 0 of the SD/MMC host interface in this mode.

0 1 1 Boot Mode 3 (serial flash booting, 3.3-V products)
Boots the LS| from the serial flash memory (SPI mode) connected to the SPI multi I/0O bus
space.

1 0 0 Boot Mode 4 (Octal-SPI flash booting, 1.8-V products)
Boots the LSI from the Octal-SPI flash memory (SPI mode) connected to the SPI multi I/O
bus space.
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RZ/A2M Group 3. Boot Mode

Table 3.1 External Pin (MD_BOOT2 to MD_BOOTO0) Settings and Corresponding Boot Modes
MD_BOOT2 MD_BOOT1 MD_BOOTO Boot Mode
1 0 1 Boot Mode 5 (HyperFlash booting 1, 1.8-V products)
Boots the LSI from the HyperFlash connected to the SPI multi I/O bus space.
1 1 0 Boot Mode 6 (OctaFlash booting, 1.8-V products)
Boots the LSI from the OctaFlash (SPI mode) connected to the OctaFlash space.
1 1 1 Boot Mode 7 (HyperFlash booting 2, 1.8-V products)

Boots the LSI from the HyperFlash connected to the HyperFlash space.
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3. Boot Mode

3.3 Hardware Used in Each Boot Mode

Table 3.2 gives information about the hardware used in each boot mode.

Table 3.2 Hardware Used in Each Boot Mode
Boot Mode Peripheral Module Pins Used Remarks*2
Boot Mode 0 Bus state controller A[20:1] CKIO clock frequency: P1¢
(CS0-space 16-bit booting) D[15:0]
CSo#
RD#
CKIO
Boot Mode 1 SD/MMC host interface SDO_CLK SDO_CLK frequency: Bo/8
(eSD booting) (channel 0) SD0_CMD
SDO0_DI[3:0]
Boot Mode 2 SD/MMC host interface SDO_CLK SDO_CLK frequency: Bo/8
(eMMC booting) (channel 0) SDO0_CMD
SDO0_D[7:0]
SDO_RST#
Boot Mode 3 SPI multi I/0O bus controller  QSPI0_SPCLK QSPI0_SPCLK frequency: POg/2
(Serial flash booting, QSPIO_SSL
3.3-V products) QSPI0_IO[1:0]
Boot Mode 4 SPI multi I/0 bus controller  QSPI0_SPCLK QSPI0_SPCLK frequency: PO¢/2
(Octal-SPI flash booting, QSPIO_SSL
1.8-V products) QSPIO0_IO[1:0]
Boot Mode 5 SPI multi /0 bus controller  QSPI0_SSL QSPI0_SPCLK, QSPI1_SPCLK frequency: P1¢/2
(HyperFlash booting 1, QSPI0_SPCLK
1.8-V products) QSPIM1_SPCLK
QSPI0_IO[3:0]
QSPI1_I0[3:0]
QSPI1_SSL
RPC_RESET#
Boot Mode 6 Octa Memory controller OM_SCLK OM_SCLK frequency: POg/2
(OctaFlash booting, OM_CSO0#
1.8-V products) OM_SIO[1:0]
Boot Mode 7 HyperBus controller HM_CS0# HM_CK, HM_CK# frequency: P1¢/2
(HyperFlash booting 2, HM_CK
1.8-V products) HM_CK#
HM_DQI7:0]
HM_RWDS
HM_RESET#

Note 1. The pins used in boot mode 0 work as general I/O pins immediately after this LSl is released from the reset state. The pin
function should be changed to the external bus function through execution of the boot program.
Note 2. This column shows the operating frequency of the peripheral module in each boot mode while the boot program is being

executed.
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RZ/A2M Group 3. Boot Mode

3.4 Exception Vector Address at a Reset in Each Boot Mode

In this LSI, the boot program is executed at the exception vector address H'FFFF_0000 (high vector) in all boot modes
when a reset is generated. The address of the exception vector after the boot program is executed depends on the boot
mode. In the boot mode 0, the exception vector is located at H'0000 0000 (low vector). In the boot modes 1 to 7, the
exception vector is located at H'FFFF_0000 (high vector).

In this LSI, an on-chip ROM is allocated in area H'FFFF 0000 to HFFFF_FFFF. The on-chip ROM has a boot program
which executes processing corresponding to the boot mode set by the MD BOOT2 to MD BOOTO external pins.
Table 3.3 lists the exception vector address for each boot mode.

Table 3.3 Exception Vector Address in Each Boot Mode

Exception Vector Address after boot Memory Allocated at the Exception Vector
Boot Mode program execution Address
Boot Mode 0 (CS0-space 16-bit booting) H'0000 0000 (low vector) Memory connected to the CSO space
Boot Mode 1 (eSD booting) H'FFFF 0000 (high vector) On-chip ROM
Boot Mode 2 (eMMC booting) H'FFFF 0000 (high vector) On-chip ROM
Boot Mode 3 (Serial flash booting, H'FFFF 0000 (high vector) On-chip ROM
3.3-V products)
Boot Mode 4 (Octal-SPI flash booting, H'FFFF 0000 (high vector) On-chip ROM
1.8-V products)
Boot Mode 5 (HyperFlash booting 1, H'FFFF 0000 (high vector) On-chip ROM
1.8-V products)
Boot Mode 6 (OctaFlash booting, H'FFFF 0000 (high vector) On-chip ROM
1.8-V products)
Boot Mode 7 (HyperFlash booting 2, H'FFFF 0000 (high vector) On-chip ROM
1.8-V products)
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3.5 Operation
3.5.1 Boot Mode 0

In boot mode 0, this LSI is booted from the memory connected to the CSO space. In this mode, this LSI operates as

follows:

After the power-on reset is canceled, the boot program stored in the on-chip ROM (starting from H'FFFF_0000) is
executed. In the boot program, set the pins to access the CSO space. Set the V bit of the CP15 system control register
(SCTLR) to 0 and switch to the low vector. After the power-on reset is canceled, program execution is started from

H'0000_0000 in the memory connected to the CSO space.

Figure 3.1 shows an example of connection with an external memory of CSO0 space. Table 3.4 shows the register setting

values of each peripheral module in boot mode 0.

Parallel NOR Flash memory

This LS| 33V
3.3V
CSo# i
RD#

16

D15 to DO 7
A25 to A21 S
A20 to A1 V4

the processing for selecting the pin functions of the 1/0 ports.

CE#

OE#

DQ15 to DQO

A24 to A20

A19to AO

Note: When boot mode 0 is selected, the address signal function is not assigned to the A21 and higher-order address
pins in the initial state. Therefore, when connecting the A25 to A21 pins of this LSI to a parallel NOR flash memory
device, be sure to pull down the address lines of the A25 to A21 pins on the system board.

In addition, create the user program so that the address signal function is assigned to the A25 to A21 pins during

Figure 3.1 Example of connection with an external memory of CS0 space (Parallel NOR Flash memory)
RO1UHO0746EJ0400 Rev.4.00 RENESAS 3-5
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Table 3.4 Register setting values of each peripheral module in boot mode 0
Peripheral module Register Initial values after reset Setting values after boot program execution
GPIO PORT0.PMR H'00 H'7F

PORT1.PMR H'00 H1F
PORT2.PMR H'00 H'OF
PORT7.PMR H'00 H’80
PORT8.PMR H'00 H'FE
PORT9.PMR H'00 H'FF
PORTA.PMR H'00 H1F
PORTB.PMR H'00 H'08
POOPFS H'00 H01
PO1PFS H'00 H01
PO2PFS H'00 H'01
PO3PFS H'00 H'01
PO4PFS H'00 H’01
PO5PFS H'00 H'01
PO6PFS H'00 H01
P10PFS H'00 H01
P11PFS H'00 H01
P12PFS H'00 H'01
P13PFS H'00 H'01
P14PFS H'00 H'01
P20PFS H'00 H01
P21PFS H'00 H01
P22PFS H'00 H01
P23PFS H'00 H'01
P77PFS H'00 H’01
P81PFS H'00 H'01
P82PFS H'00 H01
P83PFS H'00 H01
P84PFS H'00 H01
P85PFS H'00 H'01
P86PFS H'00 H’01
P87PFS H'00 H'01
P90OPFS H'00 H01
P91PFS H'00 H01
P92PFS H'00 H01
P93PFS H'00 H’01
P94PFS H'00 H'01
P95PFS H'00 H01
P96PFS H'00 H01
P97PFS H'00 H01
PAOPFS H'00 H01
PA1PFS H'00 H'01
PA2PFS H'00 H’01
PA3PFS H'00 H'01
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Table 3.4 Register setting values of each peripheral module in boot mode 0
Peripheral module Register Initial values after reset Setting values after boot program execution
GPIO PA4PFS H'00 H01
PB3PFS H'00 H01
RO1UH0746EJ0400 Rev.4.00 -zENESAS 3-7
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352 Boot Mode 1

In boot mode 1, this LSI is booted from the NAND flash memory with the SD controller that is connected to channel 0 of
the SD/MMC host interface. In this mode, this LSI operates as follows.

After this LSI is released from the power-on reset state, it executes the boot program stored in the on-chip ROM (starting
from the address H'FFFF_0000).

The boot program releases channel 0 of the SD/MMC host interface from the module standby state, sets up the registers
in the channel, transfers the program stored in the NAND flash memory with the SD controller to the area starting from
the address H'8002 4000 in the large-capacity on-chip RAM for the size of the program.

The program that the boot program transfers to the large-capacity on-chip RAM is called a loader program.

The size of the loader program should be between 512 bytes and 4,046,848 bytes. If the size of the user application
exceeds 4,046,848 bytes, create a program for transferring the application to the external memory and implement it in the
loader program.

The loader program needs to be stored in the NAND flash memory with the SD controller in accordance with the loader
program storage specifications.

After the processing of the boot program is completed, execution branches to the address H'8002_ 4000 (the large-
capacity on-chip RAM).

The boot program uses the address area from H'8002_0000 to H'8002_3FFF as work memory.

Figure 3.2 is a schematic diagram of the specifications of boot mode 1. Figure 3.3 shows the loader program storage
specifications. Figure 3.4 shows the specifications of the loader program size block used in boot mode 1.

In boot mode 1, the SDO_WP and SDO_CD pins are not used. In the SD/MMC host interface, dedicated pins are assigned
to the command, clock, and data signals, but the write protect and card detection pins are not dedicated pins but
multiplexed pins. For boot operation, be sure to supply the 3.3-V power to the SDVcc pin.

Note: Developing a host device compliant with the SD specification requires execution of an SD Host/Ancillary Product
License Agreement (SD HALA).

1. Run the boot program 2. To use the channel 0 of the SD/MMC host interface,
to set the registers of the peripheral module. NAND flash memory with SD controller
(eSD device)
HFFFF_FFFF | Boot-up, p- | SD/MMC host — :
: interface 3. Initialization processing
On-chip ROM ) )

H'FFFF_0000 | program > Channel 0 with eSD device

- . 4. Issuing CMD43

8. Reset peripheral module Select Physical Partition#1

registers to initial state
Loader program #6 Reserved Area

6. Check the signature in the loader program size block
and obtain the size of the loader program.

9. Branch to the entry point (H'8002_4000) of the loader program.
Loader program #1 Reserved Area

Loader program #0
Sector 8
Loader program Size block #6
7. Transfer the oader 0 Large-capacity on-chip RAM. Reserved Ar 12 Sector 7

Loader program #0 / Loader program Size block #1

Large-capacity on-chip RAM

Sector 2

H'8002_4000 ) ) )
H’8002:3FFF Work Aron |< 5. Transferring Joader program size bocks (512 bytes) in the work area. Toader program Size block #0
H’8002_0000 (512 bytes) | Sector 1
H'8000_0000 Sector 0
Figure 3.2 Schematic View of Specification for Boot Mode 1
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1. The program stored in the on-chip ROM is executed after this LSI is released from the power-on reset state.

2. The program stored in the on-chip ROM sets up the peripheral module registers to access the eSD device connected

to channel 0 of the SD/MMC host interface.
3. The processing for initializing the eSD device is executed.

The partition switch command (CMD43) is issued to the eSD device to select physical partition #1 (boot code area).

When the connected eSD device supports this command, the processing after this step is applied to physical
partition #1.
When an SD card is connected, the processing after this step handles the SD card as a single-partition device, so
booting from the SD card becomes possible.
(When an SD card is connected, issuing the partition switch command will generate an error because the SD card
does not support this command. However, the program stored in the on-chip ROM does not check this error.)

5. The read command is issued from channel 0 of the SD/MMC host interface to the eSD device to transfer loader
program size block #0 to the work area in the large-capacity on-chip RAM.

6. The signature (H'AAS55) in the loader program size block transferred to the large-capacity on-chip RAM is checked.

When the signature matches the expected value, the size of the loader program is obtained from the loader program

size block and the processing for transfer of the loader program (step 7) is executed. When the signature does not
match the expected value, transfer of the loader program size block from the next multiplexed area begins. When

reading of loader program size blocks #0 to #6 has failed, execution enters an infinite loop in the program stored in

the on-chip ROM and the boot processing is terminated.
7. The read command is issued from channel 0 of the SD/MMC host interface to the eSD device to transfer loader

program #0 to the area starting from the address H'8002_ 4000 in the large-capacity on-chip RAM for the size of the

loader program.

When the SD/MMC host interface detects a data transfer error during transfer, transfer of the loader program from

the next multiplexed area begins. When reading of loader programs #0 to #6 has failed, execution enters an infinite

loop in the program stored in the on-chip ROM and the boot processing is terminated.

8. The values of the registers changed to use channel 0 of the SD/MMC host interface are restored to the initial state.

Execution branches to the entry point (address H'8002_4000) of the loader program.

eSD V2.1
Physical Partition #1
Free space Sector 0
Loader program size block #0 Sector 1
Loader program size block #1 (Reserved area) Sector 2 Loader program size block
Search order
/%ﬁ (On the loader program size block,
/ data transfer processing is always performed from the #0 area.)
Loader program size block #6 (Reserved area) Sector7 ¢
Sector 8
Loader program #0 (512 to 4,046,848 bytes)
Loader program size block
Loader program #1 (512 to 4,046,848 bytes) Search order
(On the loader program size block,
data transfer processing is always performed from the #0 area.)
|
% —
—
Loader program #6 (512 to 4,046,848 bytes)
(Reserved area) !
Note. Loader program size block and loader program are stored in little endian in 4-byte units.

Figure 3.3 Loader program storage specification

RO1UHO746EJ0400 Rev.4.00 RENESAS
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+H04

+H00

Data size of the loader program (4 bytes) |

\

Don’t Care

+H'1FE

l—
| isector

| H'55 | HAA

Note. Loader program size block and loader program are stored in little endian in 4-byte units.

Figure 3.4

Loader program size Block configuration
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353 Boot Mode 2

In boot mode 2, this LSI is booted from the NAND flash memory with the MMC controller that is connected to channel
0 of the SD/MMC host interface. In this mode, this LSI operates as follows.

After this LSI is released from the power-on reset state, it executes the boot program stored in the on-chip ROM (starting
from the address HFFFF_0000).

The boot program releases channel 0 of the SD/MMC host interface from the module standby state, sets up the registers
in the channel, transfers the program stored in the NAND flash memory with the MMC controller to the area starting
from the address H'8002 4000 in the large-capacity on-chip RAM for the size of the program. The program that the boot
program transfers to the large-capacity on-chip RAM is called a loader program. The size of the loader program should
be between 512 bytes to 4,046,848 bytes. If the size of the user application exceeds 4,046,848 bytes, create a program for
transferring the application to the external memory and implement it in the loader program.

The loader program needs to be stored in the NAND flash memory with the MMC controller in accordance with the
loader program storage specifications.

After the processing of the boot program is completed, execution branches to the address H'8002_ 4000 (the large-
capacity on-chip RAM). The boot program uses the address area from H'8002_0000 to H'8002 3FFF as work memory.
Note that the data bus width is eight bits in boot mode 2.

Figure 3.5 is a schematic diagram of the specifications of boot mode 2. Figure 3.6 shows the loader program storage
specifications. Figure 3.7 shows the specifications of the loader program size block used in boot mode 2. Figure 3.8
shows an example of connections with the eMMC device.

In addition, the extended CSD register in the eMMC device needs to be set up appropriately. Table 3.5 shows the values
that should be specified in extended CSD register.

Note: For details of the specifications of the eMMC device, refer to the JESD84 A44 (MMCA 4.4) standard.

1. Run the boot program 2. To use the channel 0 of the SD/MMC host interface,

to set the registers of the peripheral module. NAND flash memory with MMC controller

(eMMC device)

HFFFF_FFFF | Boot-up, »-|  SD/MMC host —— - -
On-chip ROM interface 3. Inlltlallzatlon processing
h | with eMMC device.
H'EFFF 0000 | Program »| Channel0 >
- X 4. Start data transfer processing
9. Reset peripheral module with Alternative Boot Operation.
registers to initial state. -

. i ) 8. Issuing CMD 0 (reset oommand)V
6. Check the signature in the loader program size block and stop Altemative Boot Operation.

and obtain the size of the loader program.

10. Branch to the entry point (H'8002_4000) of the loader program.

Large-capacity on-chip RAM

7. Transfer the loader program to Large-capacity on-chip RAM.
Loader program #0 [ Loader program #0

H’8002_4000 . I ) I ) Sector 2
H'8002_3FFF Work Area | 5. Transferring loader program size blocks (512 bytes) in the work area. Loader program Size block #0

H’8002_0000 (512 bytes)| Sector 1
H’8000_0000 |—| Sector 0

Figure 3.5 Schematic View of Specification for Boot Mode 2
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1. The program stored in the on-chip ROM is executed after this LSI is released from the power-on reset state.

2. The program stored in the on-chip ROM sets up the peripheral module registers to access the eMMC device
connected to channel 0 of the SD/MMC host interface.

3. The processing for initializing the eMMC device is executed.
The Alternative Boot Operation start command is issued to the eMMC device. In the Alternative Boot Operation
mode, reading from sector 0 in the partition selected in the [179] field (PARTITION CONFIG) of the extended
CSD (EXT_CSD) register in the eMMC device begins.

5. After transfer from sector 0 to the work area in the large-capacity on-chip RAM is completed (Note), loader
program block size #0 is transferred from sector 1.
Note: In the Alternative Boot Operation mode, the read processing begins from sector 0 of the partition selected in

the EXT_CSDJ[179] field. The boot program does not use the data in sector 0.

6. The signature (H'AASS) in the loader program size block transferred in step 5 is checked.
When the signature matches the expected value, the size of the loader program is obtained from the loader program
size block and the processing for transfer of the loader program (step 7) is executed.
When the signature does not match the expected value, execution enters an infinite loop in the program stored in the
on-chip ROM and the boot processing is terminated.

7. 1In the Alternative Boot Operation mode, loader program #0 is transferred to the area starting from the address
H'8002_4000 in the large-capacity on-chip RAM for the size of the loader program.
When the SD/MMC host interface detects a data transfer error during transfer, execution enters an infinite loop in
the program stored in the on-chip ROM and the boot processing is terminated.

8. The reset command (CMDO/Reset) is issued from channel 0 of the SD/MMC host interface to the eMMC device to
exit from the Alternative Boot Operation mode.

9. The values of the registers changed to use channel 0 of the SD/MMC host interface are restored to the initial state.

10. Execution branches to the entry point (address H'8002_4000) of the loader program.

eMMC
BootPartition 1 or 2

Free space Sector 0

Loader program size block #0 Sector 1

Sector 2

Loader program #0 (512 to 4,046,848 bytes)

Note. Loader program size block and loader program are stored in little endian in 4-byte units.

Figure 3.6 Loader program storage specification
RO1UHO0746EJ0400 Rev.4.00 RENESAS 3-12
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+H'04
+H00 Data size of the loader program (4 bytes) |
. 7 ! 4sector
//—k/
/ ’,
Don’t Care +HFE
| H’55 | HAA
Signature
Note. Loader program size block and loader program are stored in little endian in 4-byte units.
Figure 3.7 Loader program size Block configuration
Table 3.5 Extended CSD register setting value
eMMC device
Fields in Extended CSD Setting contents

BOOT_BUS_WIDTH[177]

mode.)

Sets BOOT_BUS_WIDTH (Bit[1:0]) to B'10. (During Alternative Boot Operation, the data bus operates

with 8 bits width.)

Sets BOOT_MODE (Bit[4:3]) to B'00. (During Alternative Boot Operation, data is transferred in SDR

PARTITION_CONFIG[179]

BOOT Acknowledge.)

Set the boot partition to BOOT_PARTITION_ENABLE (Bit[5:3]).
B’001: Boot from sector 0 of boot partition 1 in boot operation.
B’010: Boot from sector 0 of boot partition 2 in boot operation.

Sets BOOT_ACK (Bit[6]) to B'0. (During Alternative Boot Operation, eMMC device does not output

This LSI PVce_SDO eMMC device
SDO_CMD PV 500 : CMD
SDO_CLK PVos 500 S CLK
SDO0_DATO PVos 500 z DATO
SDO_DAT1 Ehvrers SDOE: DAT1
SDO_DAT2 S PVoo SD0 DAT2
SDO_DAT3 Fves 00 = | DATS
SDO_DAT4 PVer s00 L DAT4
SDO_DAT5 PV SD0 £ DAT5
SDO0_DAT6 33V < ] DAT6
SDO_DAT7 < ] DAT7

SDO_CD T
SDO_RST# RESET#

Note. In boot mode 2, the SDO_CD pin is not used. In the SD/MMC host interface, dedicated pins are assigned

to the command, clock, and data signals, but the card detection pins are not dedicated pins but
multiplexed pins. For boot operation, be sure to supply the 3.3-V power to the SDVcc pin.

Figure 3.8 Example of connection with eMMC device
RO1UHO0746EJ0400 Rev.4.00 RENESAS 3-13
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354 Boot Mode 3

In boot mode 3, booting up is from the serial flash memory (3.3-V products) connected to the SPI multi I/O bus space.
In this mode, this LSI operates as follows:

After the power-on reset is canceled, the boot program stored in the on-chip ROM (starting from H'FFFF_0000) is
executed. The boot program clears the module standby state of the SPI multi I/O bus controller and configures the SPI
multi I/O bus controller in external address space read mode.

With this configuration, this LSI converts reads from the SPI multi I/O bus space to SPI communications and is ready to
read directly from the connected serial flash memory.

The boot program configures a read command (opcode: 03H, address: 3 bytes, dummy cycle: none) as the command to
the serial flash memory used for SPI communication conversion.

Figure 3.9 shows the control signals output to the serial flash memory through SPI communication conversion.

SR S ’

> S —
QSPI0_SPCLK : l < < < l :
QSPIO_[00 %@mmand * Addreg\'/: |
03H

3 bytes

QSPI0_SSL

Read data >i7

QSPI0_I01 :

- -k -

Figure 3.9 Control signals output to the serial flash memory through SPI communication conversion

The boot program uses the area at H'8002_0000 to H'8002_3FFF as work memory. It branches to H2000_0000 (SPI
multi I/O bus space) at the end of the processing.

Table 3.6 shows the setting values of each peripheral module after executing the boot program, and Figure 3.10 shows
an example of connection with the serial flash memory.

Table 3.6 Register setting value of each peripheral module in boot mode 3
Peripheral module Register Initial value after reset Setting value after boot program execution
Power-Down Modes STBCR8 HFF HF7
Clock Pulse Generator SCLKSEL H’0000 H'0000
SPI multi I/0 bus controller CMNCR H’0155_7301 H'01AA_A200
SSLDR H’0000_0000 H’0000_0000
DRCR H’001F_0100 H’0003_0100
DRCMR H’00A0_0000 H’0003_0000
DRENR H’A222_D400 H’0000_4700
DRDMCR H’0000_000B H’0000_0000
DRDRENR H’0000_5101 H’0000_0000
PHYCNT H’0000_0263 H’0000_0260
PHYOFFSET1 H'2151_1144 H'3151_1144
PHYINT H’0707_0002 H’0707_0002
GPIO PPOC H’0000_0000F H’0000_0101
PSPIBSC H'OFFF_FFFF H'0555_5555
RO1UH0746EJ0400 Rev.4.00 RENESAS 3-14
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This LSI Serial flash memory (3.3 V)
3.3V
QSPIO_SPCLK PR SCK
QSPIO0_SSL ] Cs#
QSPI0_IO0 SI/S100
QSPI0_IO1 SO/S101
RPC_RESET# RESET#

Note: The above example of connection only shows the pins used in boot mode 3. For the connection of the
serial flash memory with 4-bit data bus width, see Figure 20.2, System Configuration Example with 4-Bit
Data Size and One Serial Flash Memory Connected and Figure 20.3, System Configuration Example with
4-Bit Data Size and Two Serial Flash Memories Connected (BSZ[1:0] Bits in CMNCR = 01).

Figure 3.10 Connection example when using boot mode 3
RO1UHO0746EJ0400 Rev.4.00 RENESAS 3-15
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355 Boot Mode 4

In boot mode 4, this LSI is booted from the Octal-SPI flash memory (1.8-V products) connected to the SPI multi I/O bus
space. In this mode, booting from the serial flash memory is not supported.

The operation of this LSI in this mode is the same as that in boot mode 3. Refer to section 3.5.4, Boot Mode 3.

Table 3.7 shows the setting values of each peripheral module after executing the boot program, and Figure 3.11 shows
an example of connection with the OctaFlash.

This LSI OctaFlash (1.8 V)
1.8V

QSPI0O_SPCLK - SCLK
QSPIO_SSL T CS#
QSPI0_IO0 SI/S100
QSPI0_IO1 SO/S101
QSPI0_IO2 SI02
QSPI0_IO3 SIo3
QSPI1_IO0 Slo4
QSPI1_IO1 SIO5
QSPI1_I02 SIo6
QSPI1_IO3 Slo7
QSPI1_SSL DQS

RPC_RESET# RESET#

Note. In boot mode 4, only the QSPI0O_SPCLK, QSPI0_SSL, QSPI0_IO0, and QSPI0_IO1 pins are used and
this LSl is booted in the SPI mode.

Figure 3.11 Connection example when using boot mode 4
Table 3.7 Register setting value of each peripheral module in boot mode 4
Peripheral module Register Initial value after reset Setting value after boot program execution
general /O port PPOC H'0000_000F H'0000_0100
PSPIBSC H'OFFF_FFFF H'OFFF_FFFF

The register settings of modules other than the general 1/O port registers listed above are the same as those for boot mode 3.

RO1UHO0746EJ0400 Rev.4.00 RENESAS 3-16
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356 Boot Mode 5

In boot mode 5, this LSI is booted from the HyperFlash (1.8-V products) connected to the SPI multi I/O bus space.

In this mode, this LSI operates as follows.

After this LSI is released from the power-on reset state, it executes the boot program stored in the on-chip ROM (starting
from the address H'FFFF_0000).

The boot program releases the SPI multi I/O bus controller from the module standby state and places the SPI multi /O
bus controller in the external address space read mode that supports the HyperFlash. In this mode, this LSI can convert
read transactions to the SPI multi I/O bus space into the HyperBus protocol and read data directly from the connected
HyperFlash.

Figure 3.12 shows the control signals output to the HyperFlash after conversion to the HyperBus protocol.

Note that the parameters for read access to the HyperFlash should be set to the fixed values for boot mode 5. Be sure to
set up the HyperFlash configuration register (Non-Volatile) as shown in Table 3.8

asplo_ssL/ \ /
QSPI0_SPCLK, QSPI1_SPCLK - ’SS"‘ -l - [ -
<«—— 13-cycle latency ——>|
x
QSPI1_SSL(RWDS) ) /_\_/_\_,—
QSPI0_IO[3:0], QSPI1_IO[3:0] ; : X7 {on x Dn XDn+1>< Dn+1 >—
pl\p\p B
| Read data

| Command-Address

Note. The timing of starting the count of the latency cycles differs between the HyperFlash and the SPI multi I/O bus controller.
For details, refer to the description of the data read dummy cycle setting register (DRDMCR) in the SPI multi I/O bus controller.

Figure 3.12 Control signal output to HyperFlash by HyperBus protocol conversion

The boot program uses the area at H'8002_0000 to H'8002_3FFF as work memory. It branches to H2000_0000 (SPI
multi I/O bus space) at the end of the processing.

Table 3.9 shows the setting values of each peripheral module after executing the boot program, and Figure 3.13 shows
an example of connection with HyperFlash.

Table 3.8 HyperFlash configuration register (Non-Volatile) setting value
Bit Bit name Description
[11] NVCR Freeze B’1: VCR, NVCR rewritable
[7:4] Read Latency B'1000: 13-Clock
RO1UHO0746EJ0400 Rev.4.00 -zENESAS 3-17
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Table 3.9

Register setting value of each peripheral module of the boot mode 5

Peripheral module Register Initial values after reset Setting values after boot program execution
Power-Down Modes STBCR8 H'FF H'F7
Clock Pulse Generator SCLKSEL H’0000 H’0001
SPI multi 1/O bus controller CMNCR H'0155_7301 H'0155_7301
SSLDR H’0000_0000 H’0000_0000
DRCR H'001F_0100 H'0003_0100
DRCMR H’00A0_0000 H’00A0_0000
DRENR H'A222_D400 H'A222_D400
DRDMCR H’0000_000B H’0000_000B
DRDRENR H'0000_5101 H’0000_5101
PHYCNT H’0000_0263 H’0000_0263
PHYOFFSET1 H'2151_1144 H'2151_1144
PHYINT H'0707_0002 H'0707_0002
General I/O Port PPOC H’0000_000F H’0000_000F
PSPIBSC H'OFFF_FFFF H'OFFF_FFFF
This LSI HyperFlash (1.8 V)
QSPIO_SPCLK CK
QSPI1_SPCLK v CK#
QSPI0_IO0 to QSPIO_IO3 4// - DQO to DQ3
QSPIO_SSL ) CS#
QSPI1_I00 to QSPI1_IO3 4// DQ4 to DQ7
QSPI1_SSL v RWDS
RPC_RESET# - RESET#
RPC_INT# INT#
RSTO#

In boot mode 5, the RPC_INT# pin is not used.

Figure 3.13

Connection example when using boot mode 5
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357 Boot Mode 6

In boot mode 6, booting up is from the OctaFlash (1.8-V products) connected to the OctaFlash space. In this boot mode,
booting from the serial flash memory is not supported.

In this mode, this LSI operates as follows:

After the power-on reset is canceled, the boot program stored in the on-chip ROM (starting from H'FFFF_0000) is
executed.

The boot program cancels the module standby state of the Octa memory controller and configures the Octa memory
controller to read mode compatible with SPI communication.

With this configuration, this LSI converts the read transaction to OctaFlash space into SPI communication and ready to
read directly from the OctaFlash connected to the OctaFlash space.

The boot program configures a read command (opcode: 03H, address: 3 bytes, dummy cycle: none) as the command to
the OctaFlash used for SPI communication conversion.

Figure 3.14 shows the control signals output to the OctaFlash by SPI communication conversion.

OM_CSO0# <

; $ $
OM_SCLK , < )| s,

L | '
Command X Address )
d

OM_SIO00 (

' 03H = 3bytes
1
1

Read data

OM_SIO1

Figure 3.14 Control signals output to the OctaFlash

The boot program uses the area at H'8002_0000 to H'8002_3FFF as work memory. It branches to H'S000 0000
(OctaFlash space) at the end of the processing.

Table 3.10 shows the setting values of each peripheral module after executing the boot program, and Figure 3.15 shows
an example of connection with OctaFlash.

Table 3.10 Register setting value of each peripheral module in boot mode 6
Peripheral module Register Initial values after reset Setting values after boot program execution
Power-Down Modes STBCR9 HFF HFB
Clock Pulse Generator SCLKSEL H’0000 H’0000
Octa Memory controller DSRO H’0000_0000 H’0100_0000
DRCSTR H’0000_0000 H’0000_0000
CDSR H’0000_0000 H’8000_0000
MDLR H’0000_0000 H’0000_0000
MRWCRO H’0000_0000 H’0000_0003
MRWCSR H’0000_0000 H’0000_000B
General /O Port PHMOMO 3FFF_7FFE 3FFF_7FFF
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This LSI OctaFlash (1.8 V)
1.8V
OM_SCLK SCLK
OM_CS0# CS#
OM_SIO0 SI/SI00
OM_SIO1 SO/SI01
OM_SIO2 to OM_SI07 ° L SI02 to SI07
OM_DQS DQS
OM_RESET# RESET#
Note. In boot mode 6, the OM_IO2 to OM_IO7, and OM_DSQ pins are not used.
Figure 3.15 Connection example when using boot mode 6
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358 Boot Mode 7

In boot mode 7, this LSI is booted from the HyperFlash (1.8-V products) connected to the HyperFlash space.

In this mode, this LSI operates as follows.

After this LSI is released from the power-on reset state, it executes the boot program stored in the on-chip ROM (starting
from the address H'FFFF_0000).

The boot program releases the HyperBus controller from the module standby state and sets up the registers in the
HyperBus controller.

With these register settings, this LSI can convert read transactions to the HyperFlash space into the HyperBus protocol
and read data directly from the connected HyperFlash. Figure 3.16 shows the control signals output to the HyperFlash
after conversion to the HyperBus protocol.

S [~

| «——— 13-cycle latency ——>

RWDS ————— < M\ \__—
I Command-Address ! Read data
Figure 3.16 Control signal output to HyperFlash by HyperBus protocol conversion

The boot program uses the area at H'8002_0000 to H'8002 3FFF as work memory. It branches to H'3000 0000
(HyperFlash space) at the end of the processing.

Table 3.11 shows the setting values of each peripheral module after executing the boot program, and Figure 3.17 shows
an example of connection with HyperFlash.

Table 3.11 Register setting value of each peripheral module in boot mode 7
Peripheral module Register Initial values after reset Setting values after boot program execution
Power-Down Modes STBCR9 HFF HF7
Clock Pulse Generator SCLKSEL H’0000 H'0010
HyperBus controller IEN H’0000_0000 H’0000_0000
MCRO H’0000_0003 H’0000_0003
MTRO H’0000_0001 H’0000_0001
General I/O Port PHMOMO 3FFF_7FFE 3FFF_7FFE
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This LSI HyperFlash (1.8 V)
HM_CK CK
HM_CK# —5v—| CK#
HM_DQO to HM_DQ7 — ] DQO to DQ7
HM_CS0# b cs#
HM_RWDS % RWDS
HM_RESET# RESET#

Note. The HM_RWDS pin must be pulled down in boot mode 7.
For details, see section 21, HyperBus™ Controller.

Figure 3.17 Connection example when using boot mode 7
RO1UHO0746EJ0400 Rev.4.00 RENESAS 3-22

Nov 27, 2020



RZ/A2M Group 3. Boot Mode

3.6 Current Program Status Register (CPSR) Setting Value

Table 3.12 shows the setting values of the current program status register (CPSR).

Table 3.12 Current program status register (CPSR) setting value

Bit Bit name Initial values after reset Setting values after boot program execution
7 | 1 (IRQ exception prohibited) 1 (IRQ exception prohibited)
6 F 1 (FIQ exception prohibited) 1 (FIQ exception prohibited)
5 T 0 (Arm state) 0 (Arm state)
[4:0] M B’10011 (SVC: Supervisor) B’10011 (SVC: Supervisor)
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3.7 Notes

3.7.1 Boot Related Pins

The initial states and output states in deep standby mode of the pins related to CS0O space memory read, SPI multi I/O bus
space memory read, channel 0 of the SD/MMC host interface, Octa memory controller, and the HyperBus controller are
different in each boot mode.

For details, refer to section 8, Bus State Controller, section 51, GPIO, and section 52, Power-Down Modes.

3.7.2 Operation when an Exception Occurs with the Exception Vector Set to the High
Vector Address

In this LSI, the program counter loops to its own address (exception vector address) in the on-chip ROM if an exception
(except for a reset) occurs when the exception vector is set to the high vector address. In any mode from among boot
modes 1 to 7, set the V bit in SCTLR to 0 to set the exception vector to the low vector address before an exception
(except for a reset) occurs. For the details about the CP15 system control register (SCTLR), refer to the Arm Architecture
Reference Manual.

Table 3.13 Self loop address

Occurrence exception Self loop address
Undefined instruction exception H'FFFF_0004
Software interrupt exception H'FFFF_0008
Prefetch abort exception H'FFFF_000C
Data abort exception H'FFFF_0010
IRQ exception H'FFFF_0018
FIQ exception H'FFFF_001C

3.7.3 Notes on Serial Flash Booting (Boot Mode 3, 4, 6) after This LS| is Reset

In boot mode 3 (booting from a 3.3-V serial flash memory products) or boot mode 4 (Octal-SPI flash boot) or boot mode
6 (OctaFlash boot), read commands (opcode: 03H; address: 3 bytes; dummy cycles: none) are issued to the flash
memory. Therefore, if this LSI enters the reset state while the flash memory cannot accept read commands, this LSI may
not boot up correctly.

For example, if this LSI is reset while the flash memory is being erased (in the busy state), the flash memory cannot
accept read commands.

In such system configuration that the LSI may be reset while the flash memory cannot accept read commands, take
appropriate measures to ensure that the flash memory accepts read commands after this LSI is released from the reset
state. For example, use the flash memory that has a reset pin or turn off the power to the flash memory when a reset
occurs.
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4. Secondary Cache

This product incorporates Arm's PL310 as a secondary cache. The IP version is r3p3.

4.1 Features
o Total cache size: 128 Kbytes

« Number of cache ways: 8

« Number of master ports: 2

« Number of slave ports: 2

« Lockdown by master: No

o Lockdown by line: Defined

« Speculative read: No

« Sideband signal from CA9: No

« Support for cache parity error detection: Yes

For details, see CoreLink™ Level 2 Cache Controller L2C-310 Technical Reference Manual issued by Arm Ltd.

4.2 Configuration Signals

The setting values of the configuration signals are shown in Table 4.1.

Table 4.1 Setting Values of Configuration Signals
Configuration Signals Setting Values
ASSOCIATIVITY* 1'b0 (8 ways)
CACHEID[5:0] 6'b000000
CFGADDRFILTEN*1 1'b1
CFGADDRFILTENDI[11:0]*1 12'h300
CFGADDRFILTSTART[11:0]*! 12'h1F8
CFGBIGEND 1'b0
DATAREADLAT[2:0]*1 3'b000
DATASETUPLAT[2:0]*1 3'b000
DATAWRITELAT[2:0]*1 3'b000
REGFILEBASE[19:0]*1 20'h1F003
TAGREADLAT[2:0]*1 3'b000
TAGSETUPLAT[2:01* 3'b000
TAGWRITELAT[2:0]*1 3'b000
WAYSIZE[2:0]*1 3'b001 (16 Kbytes)

Note 1. Do not change the initial settings (setting values) of these signals by software.
Note 2. The base address for the PL310 registers is H'1F003000. For the details and overview of the registers, see CoreLink™ Level 2
Cache Controller L2C-310 Technical Reference Manual issued by Arm Ltd.
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5. LSI Internal Bus
51 LSI Internal Bus

5.1.1 Configuration

This LSI has two main buses: the north main bus where peripheral modules are connected and the south main bus where
on-chip RAM and external ROM and RAM are connected. Figure 5.1 is a schematic diagram of the internal buses.

This LSI

Cortex-A9 Bus masters

b P

North main bus

A A
\ \/

Peripheral modules

Bus masters

I

South main bus 2

iy

Bus masters Bus bridge Bus bridge
A A A A
\ / \ t t A

South main bus 1

\ 4 A 3
4 \ \ y

A
'
Bus controller On-chip RAM

A

\
External ROM/RAM

Figure 5.1 Schematic Diagram of LS| Internal Bus

51.2 Operation

Cortex-A9 has separate interfaces for the north main bus and south main bus 1. The addresses assigned to the north main
bus are accessed through the north main bus interface, and those assigned to the south main bus 1 are accessed through
the south main bus 1 interface.

When a bus master connected to the north main bus, except for Cortex-A9, accesses the on-chip RAM or external ROM
or RAM, access is executed through the bus bridge for access from the north main bus to the south main bus. The bus
masters connected to the south main buses 1 or 2 cannot access an address assigned to the north main bus.

RO1UHO0746EJ0400 Rev.4.00 RENESAS 5-1
Nov 27, 2020



RZ/A2M Group 5. LSl Internal Bus

52 North Main Bus

5.2.1 Configuration

Various peripheral modules are connected to the north main bus. Figure 5.2 shows the configuration of the north main
bus.

Direct Direct
Cortex-A9 | [memory access| |memory access| | CoreSight
controller 0 controller 1

| North main bus |
Isivo  ¥sivi Fsive  Fsiva  Pslva sLvs {SLV6 Isvz fsLvs
Write Write Write Write Write | AXI64IC3 bus | | wiite
buffer buffer buffer buffer buffer t t t t 3 buffer
I N T Dot — —Sonme
memory access ceTtaller ost interface
controller 0, 1 0,1
Bus
bridge 2
P o 2 ¥ = On-chip NAND B
a a 2 K K ROM flush controller 2
© ® ® ® i I
g 5] (5} [} I} [}
- = = = = <
2 s s s = s
@ & < & el | AXI64IC2 bus | &

Write
buffer

+ ¢ F F 7 H

) . . ) . Capture USB 2.0 Dynamic Trusted )
Pen%helral Perl;ijheiral Perl;:jhelral Perlpdhelral Perl;:jhelral engine e Reconfigurable S Perlp&heiral
module module module module module ool 0.1 Processor P module
(DRP)
| South main bus |
Figure 5.2 North Main Bus Configuration
5.2.2 Features

Table 5.1 shows the features of the north main bus.

Table 5.1 North Main Bus
ltem Description
Bus protocol AMBA® AXI protocol
Bus system configuration AXl interconnect with multi-layer configuration for all channels
Bus clock frequency Bo
Bus width 64 bits
Arbitration Round robin
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5.2.3 Peripheral Buses

Table 5.2 is a list of the peripheral buses connected to the north main bus.

Table 5.2 List of Peripheral Buses

ltem Description
Peripheral bus 1

Bus clock frequency POo

Bus width 32 bits

Connected peripheral modules

Realtime clock channels 0 and 1

Video display controller 6

Image renderer (IMR-LS2)

Peripheral bus 2

Bus clock frequency

POo

Bus width

32 bits

Connected peripheral modules

Clock pulse generator

Interrupt controller

Direct memory access controller units 0 and 1

General I/O ports

Peripheral bus 3

Bus clock frequency

P1o

Bus width

32 bits

Connected peripheral modules

CANFD interface

Sprite engine

OS timers 0 to 2

I2C bus interfaces 0 to 3

Renesas SPDIF interface

Serial sound interfaces 0 to 3

Multi-function timer pulse unit 3

General-purpose PWM timer

Port output enable

OTP
Peripheral bus 4
Bus clock frequency P1e
Bus width 32 bits

Connected peripheral modules

Serial communication interface with FIFO channels 0 to 4

Serial communication interface channels 0 and 1

Renesas serial peripheral interface channels 0 to 2

A/D converter

JPEG codec unit

Peripheral bus 5

Bus clock frequency

Bo

Bus width

32 bits

Connected peripheral modules

Ethernet MAC controllers 0 and 1

2D graphic engine

MIPI CSI-2 interface

Video input module

AXI164IC2 and AXI64IC3 buses
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Table 5.2 List of Peripheral Buses

ltem Description

Bus protocol AMBA AXI protocol

Bus system configuration AXl interconnect with multi-layer configuration for all channels
Bus clock frequency Bo

Bus width 64 bits

Arbitration Round robin

Peripheral bus 6

Bus clock frequency P1o
Bus width 32 bits
Connected peripheral modules CoreSight
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53 South Main Bus

5.3.1 Configuration

On-chip RAM and external ROM and RAM are connected to the south main bus. Figure 5.3 shows the configuration of

the south main bus.

Eiomet JPEG ‘ Capre | | USB20 UsB 2.0 sl SD/MMC | | NAND flash
codec unil engine uni interf: 0 i 0S|
Gl interface interface 1 ) R 4 controller
7y
e buffer
AXieaic | [ AXie4ics North main bus
bus bus A
v v v v v
’ South main bus 2 ‘
b y SLVO I SLV1 I
Videp display Videp display Distortion . o ynamic
) 2D graphic Video input | |Reconfigurable i i
A controller 6 controller & correction 13 Bus bridge Bus bridge 5
Cortex A9 V1,35-8US IV6-BUS engie (NRLS?) engines (e e i 2 BUSbids
v 3 i v f % $ ‘
l : AXISMC; pes : l Write buffer
l Sprite engine ‘
: H 3 H J , s
’ South main bus 1
SLVO SLV1 :SL\/Z SLV3 t SLv4 SLV5 SLV6 SLV7
On-chip data On-chip On-chip On-chip On-chip On-chip
Secondary Cache retention large-capacity | |large-capacity| [large-capacity | | large-capacity| |large-capacity
RAI RAM page 0| |RAM page 1| | RAM page 2| | RAM page 3| [RAM page 4
[ AXIB4ICT bus
Bus state Octa memol HyperBus™ Slfol m"sm
controller controller controller @il
Figure 5.3 Configuration of the South Main Buses
Table 5.3 shows the features of the south main buses.
Table 5.3 South Main Bus
ltem Description

South main bus 1

Bus protocol

AMBA AXI protocol

Bus system configuration

AXI interconnect with multi-layer configuration for all channels

Bus clock frequency Bo
Bus width 128 bits
Arbitration Round robin

South main bus 2

Bus protocol

AMBA AXI protocol

Bus system configuration

AXI interconnect with multi-layer configuration for all channels

Bus clock frequency Bo
Bus width 64 bits
Arbitration Round robin
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533 Connected Buses

Table 5.4 is a list of the buses connected to the south main bus and their features.

Table 5.4 List of Buses Connected to South Main Bus and their Features
ltem Description
AXI64IC4, AXIB4IC5, AXIB4IC6, and AXI64IC7 buses
Bus protocol AMBA AXI protocol
Bus system configuration AXl interconnect with multi-layer configuration for all channels
Bus clock frequency Beo
Bus width 64 bits
Arbitration Round robin
RO1UH0746EJ0400 Rev.4.00 RENESAS 5-6
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54 Address Map

Table 5.5 shows the address map of this LSI.

Table 5.5 Address Map
Slave area  Slave area
Slave Area  viewed viewed
Viewed from the from the
from North  AX1641C4 south main
Main Bus bus bus
Address Area Masters masters masters
H’FFFF_0000 to HFFFF_FFFF 1O area SLV6 on- - -
chip ROM
H’FD00_0000 to H'FFFE_FFFF  Reserved -
H’FCFF_0000 to H'FCFF_FFFF |0 area SLVO
H’FCFE_0000 to HFCFE_FFFF 1O area SLV1
H’FC04_0000 to HFCFD_FFFF  Reserved -
H’FC00_0000 to H'FCO3_FFFF 1O area SLV7*1*2
H’FO000_2000 to H'FBFF_FFFF  Reserved -
H’F000_0000 to H'FO00_1FFF Cortex-A9 private area -
H’EB00_0000 to HEFFF_FFFF  Reserved -
H’EA00_0000 to HEAFF_FFFF 1O area SLV5
H’E824_0000 to HE9FF_FFFF  Reserved -
H’E822_0000 to H'E823_FFFF 1O area SLV6*3
H’E821_0000 to H'E821_FFFF 10 area SLV5*4
H’E820_0000 to H'E820_FFFF 1O area SLv4
H’E805_0000 to H'E81F_FFFF  Reserved -
H’E802_0000 to H'E804_FFFF 10 area SLV2
H’E800_0000 to H'E801_FFFF 10 area SLV3
H’E000_0000 to HE7FF_FFFF  Reserved -
H’8040_0000 to H'DFFF_FFFF  Reserved - -
H’8030_0000 to H’'803F_FFFF On-chip large-capacity RAM page 4 (1 Mbyte) SLV8 SLV1 SLV7
H’8020_0000 to H’802F_FFFF On-chip large-capacity RAM page 3 (1 Mbyte) SLV6
H’8010_0000 to H’801F_FFFF On-chip large-capacity RAM page 2 (1 Mbyte) SLVO SLV5
H’8008_0000 to H’800F_FFFF On-chip large-capacity RAM page 1 (5612 Kbytes) SLV4
H’8002_0000 to H’8007_FFFF On-chip large-capacity RAM page 0 (including on-chip SLV3
H'8000_0000 to H'8001_FFFF data retention RAM) (512 Kbytes) SLV2
H’7000_0000 to H'7FFF_FFFF Reserved - -
H’6000_0000 to H'6FFF_FFFF  OctaRAMTM space (256 Mbytes) SLV8 SLVO SLVO
H’5000_0000 to H'5FFF_FFFF OctaFlash™ space (256 Mbytes)
H’4000_0000 to H'4FFF_FFFF HyperRAMTM space (256 Mbytes)
H’3000_0000 to H'3FFF_FFFF HyperFlash™ space (256 Mbytes)
H’2000_0000 to H'2FFF_FFFF  SPI multi I/O bus space (256 Mbytes) SLV1 SLV1
H’1F80_9000 to H'1FFF_FFFF  Reserved - -
H’1F80_8000 to H'1F80_8FFF 10 area SLV8 SLV1 SLV1
H’1F80_1000 to H'1F80_7FFF Reserved - -
H’1F80_0000 to H’1F80_OFFF 10 area SLV8 SLV1 SLV1
H’1F40_2000 to H'1F7F_FFFF Reserved - -
H’1F40_1000 to H'1F40_1FFF 10 area SLV8 SLVO SLVO

H’1F40_0000 to H’1F40_OFFF
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Table 5.5 Address Map
Slave area  Slave area
Slave Area  viewed viewed
Viewed from the from the
from North ~ AXI64IC4 south main
Main Bus bus bus
Address Area Masters masters masters
H1F00_4000 to H'1F3F_FFFF Reserved - -
H1F00_3000 to H'1F00_3FFF 10 area SLV8 SLVO SLVO
H’1F00_0000 to H'1F00_2FFF
H’1C00_0000 to H'1EFF_FFFF  Reserved - -
H’1800_0000 to H’1BFF_FFFF Reserved - - -
H’1400_0000 to H'17FF_FFFF CS5 area (64 Mbytes) SLV8 SLVO SLVO

H’1000_0000 to H'13FF_FFFF

CS4 area (64 Mbytes)

H’0C00_0000 to H'OFFF_FFFF

CS3 area (64 Mbytes)

H’0800_0000 to H'0BFF_FFFF

CS2 area (64 Mbytes)

H'0400_0000 to H'07FF_FFFF

CS1 area (64 Mbytes)

H'0000_0000 to H'03FF_FFFF

CS0 area (64 Mbytes)

Note 1. Only Cortex-A9 and CoreSight can access this area. If any other north main bus master accesses this area, a decode error will

occur.

Note 2. A slave error may occur depending on the CoreSight state.
Note 3. If any address from H’E822_3000 to H'E822_5FFF or from H’'E822_CO000 to H'E823_FFFF is accessed, a slave error will occur.
Note 4. If any addresses from H’E821_5000 to H'E821_7FFF or from H'E821_C000 to H'E821_FFFF is accessed, a slave error will

occur.

Note 5. If the on-chip large-capacity RAM is accessed while access is disabled, a slave error will occur.

Note 6. If the area indicated as " - " is accessed, a decode error or a slave error will occur.
Note 7. 1/O areas should be accessed in the size specified for each slave module.
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5.5 Address Remapping

55.1 Overview

Execution in Cortex-A9 jumps to an exception vector placed in addresses H’0000 0000 to H’0000_001C when an
exception such as a reset or an interrupt occurs. The interrupt response time depends on the time to access the memory
connected to this area, and when low-speed memory is connected, the overhead is large. To avoid this, the exception
vectors can be remapped to the on-chip high-speed RAM by using the MMU or vector base address register, or the
address remapping function can be used to allocate the addresses where the exception vectors are placed to the on-chip
high-speed RAM.

Figure 5.4 show the address maps before and after address remapping.

) Address .

H'803F_FFFF (G amp Targecanaciy RAM remapping H'803F_FFFF [G s s capaciy RAM

H'8000 0000 _Pages 0 to 4 (4 Mbytes) H'8000 0000|__Pages 0to4 (4 Mbytes)
_| 4MB |:: > - 4MB

H'07FF_FFFF H'07FF_FFFF

H'0400_0000

H'0400_0000
H'03FF_FFFF

H'03FF_FFFF

H'0200_0000
H'01FF_FFFF

H'0040_0000

H'003F_FFFF On-chip large-capacity RAM

pages 0 to 4 (4 Mbytes)

H'0000_0000 H'0000_0000

Figure 5.4 Address Remapping

55.2 Operation

Addresses are remapped by setting the AXI128 bit in the remap register to 0. After address remapping, pages 0 to 4 of
the on-chip large-capacity RAM are allocated to addresses H’0000_0000 to H’003F FFFF.

During address remapping, access to addresses H’0000 0000 to H’003F FFFF is prohibited. Accordingly, to modify the
remap register, use the following steps.

(1) Stop the bus masters except for Cortex-A9, or make settings so that addresses H’0000 0000 to H’003F FFFF are
never accessed.

(2) Execute a program outside addresses H’0000 0000 to H’003F FFFF.

(3) After modifying the value of the remap register, execute a dummy read of the remap register.
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56 AXI Interconnect

5.6.1 Configuration

The AXI interconnect in this LSI has a multi-layer configuration in all channels.

Figure 5.5 shows a conceptual diagram of the AXI interconnect configuration.

Bus master 0

A

Bus master 1

A

AXI interconnect

Arbiter

=

A

Arbiter \

Arbiter

L

Arbiter
3 Y

A

A

Bus slave 0

\

Bus slave 1

Figure 5.5 Conceptual Diagram of AXI Interconnect Configuration

5.6.2 Operation

In the AXI interconnect, the necessary wiring is prepared for connection between all bus masters and all bus slaves in all

channels. When bus masters and slaves access bus slaves and masters, transfer will proceed after bus arbitration by the

arbiter. The bus mastership priority changes in a round-robin manner. When multiple bus masters or slaves access

different bus slaves or masters, multiple accesses can be executed in parallel. However, when multiple bus masters or

slaves access a single bus slave or master at the same time, the bus arbiter executes bus arbitration. When a bus master or

slave cannot obtain the bus mastership, it enters a wait state until the bus master or slave that has the bus mastership

completes transfer unless the access destination bus master or slave cannot accept multiple transfers. When the

destination bus master or slave can accept multiple transfers, bus arbitration is done again with the next transfer timing.
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5.7 Bus Bridges

Access from the north main bus to the south main bus and access to the AXI641C4 bus from the south main bus are
executed through a bus bridge. There is only one bus bridge used for access to the south main bus from the north main
bus. There are two bus bridges used for access to the south main bus from the AX1641C4 bus and which bus bridge is
used is determined depending on the slave area to be accessed. For assignment of the slave areas to be accessed, see
Table 5.5.

Each bus bridge can accept up to eight transfers at the same time. Out-of-order transfer is also supported. Therefore,
when access to low-speed external ROM and access to on-chip high-speed RAM from different bus masters occur
sequentially in this order, the on-chip RAM access can be done without waiting for completion of the previous external
ROM access completion.

5.8 AXI Protocol Control Signals

The AXI protocol control signals can be set as desired for each bus master. For details of the AXI protocol control
signals, refer to the AMBA AXI Protocol Specification prepared by Arm Ltd.

5.8.1 Bus Masters other than Cortex-A9, CoreSight, and the Direct Memory Access
Controller

(1) Cache control signals (ARCACHE[3:0], AWCACHE[3:0])

Use the AXI bus control register (AXIBUSCTL) to make settings of the ARCACHE[3:0] and AWCACHE[3:0] signals
for each bus master. Be sure to make settings while the target bus master does not use the AXI bus.

(2) Response signals (RRESP[1:0], BRESP[1:0])

Use the AXI bus response error status register (AXIRERRST) to read the RRESP[1:0] and BRESP[1:0] signals received
by each bus master. The register value is updated when a response error occurs. The status register value can be cleared
to 00 through the AXI bus response error clear register (AXIRERRCLR).

In addition, enabling interrupts through the AXI bus response error interrupt control register (AXIRERRCTL) allows an
interrupt to be generated when a response error occurs.

This interrupt should be used only for debugging purposes. Make sure that no response error occurs during system
operation.

(3) Protection unit information (ARPROT[2:0], AWPROTI[2:0])

Use the master access control register (MSTACCCTL) to make settings of the ARPROT[1] and AWPROT]J1] signals for
each bus master. Be sure to make settings while the target bus master does not use the AXI bus. Note that signals
ARPROT][2], ARPROT[0], AWPROT][2], and AWPROT][0] are fixed as follows and cannot be modified.

ARPROT][2], AWPROT]J2]: 0 (data access)

ARPROT[0], AWPROTJO0]: 0 (normal access)

(4) Atomic access (ARLOCK][1:0], AWLOCK]1:0])

Signals ARLOCK]1:0] and AWLOCK]1:0] are fixed as follows and cannot be modified.
ARLOCK]J1:0], AWLOCK]1:0]: 00 (normal access)

58.2 Cortex-A9

For details on the Cortex-A9, refer to the Arm Architecture Reference Manual.
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5.8.3 CoreSight

For details on CoreSight, refer to the technical reference manual issued by Arm Ltd.

The bus master side (AHB access port) of CoreSight is connected to the main bus via the AHB-AXI bus conversion

circuit.
The signals are converted as follows for connection to the AXI bus.
(1) Cache control (ARCACHE[3:0], AWCACHE[3:0])

ARCACHE[3], AWCACHE[3]: 0 when HPROT[3] is 0, | when HPROT[3] is I.
ARCACHE[2], AWCACHE[2]: 0 when HPROT[3] is 0, | when HPROT[3] is I.
ARCACHE[1], AWCACHEJ1]: Value of HPROT[3] (cacheable)
ARCACHE[0], AWCACHE[0]: Value of HPROT[2] (bufferable)

(2) Response unit (RRESP[1:0], BRESP[1:0])
OKAY is returned when RRESP[1:0] and BRESP[1:0] are 00 or O1.
ERROR is returned when RRESP[1:0] and BRESP[1:0] are 10 or 11.

(3) Protection unit information (ARPROT[2:0], AWPROTI[2:0])

ARPROT][2], AWPROT]2]: Inverse of HPROTJ[0] (data/opcode)
ARPROT([1], AWPROT(1]: Value of HPROT[6] (nonsecure/secure)
ARPROT[0], AWPROTJ[0]: Value of HPROT[1] (privileged)

(4) Atomic access (ARLOCK][1:0], AWLOCK]1:0])
ARLOCK]1:0], AWLOCK]1:0]: Fixed to 00 (normal access)

5.8.4 Direct Memory Access Controller

For details on the direct memory access controller, refer to section 9, Direct Memory Access Controller.
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5.8.5 Slave Area

The control signals are handled as follows by the modules in the slave area.

(1) Cache control (ARCACHE[3:0], AWCACHE[3:0])

The secondary cache and write buffer refer to these signals. Other modules in the slave area do not refer to them.

(2) Response unit (RRESP[1:0], BRESP[1:0])
See Table 5.5.

(3) Protection unit information (ARPROT[2:0], AWPROT[2:0])

ARPROT[2], AWPROT]2] (instruction/data): The modules in the slave area do not refer to these signals.

ARPROT][1], AWPROTJ1] (non-secure/secure): The interrupt controller and secondary cache refer to these signals.

For details, refer to the technical reference manual issued by Arm Ltd.

The slave access control registers (SLVACCCTLO to SLVACCCTL4) are available to specify whether secure access to
some modules* in the slave area other than the interrupt controller and secondary cache is only allowed or not. When the
respective bit in the slave access controlling register is set to 0 (enabling only secure access), secure access (access with
ARPROT[1] or AWPROTT1] is set to 0) is only allowed and non-secure access (access with ARPROT[1] or
AWPROT](1] is set to 1) is not allowed. If a non-secure access is attempted when the given bit is set to 0, ERROR (slave
error or decode error) is returned.

ARPROT[0], AWPROTI[O] (privileged/user): The modules in the slave area do not refer to these signals.

Note: « Secure access is only allowed for the following modules in the slave area; direct memory access controller
unit 0, realtime clock channel 0, on-chip ROM, internal bus (address range from H'FCFE_9000 to
H'FCFE_97FF), and OTP.

» Secure access or non-secure access is allowed for the following modules in the slave area; direct memory
access controller unit 1, realtime clock channel 1, and internal bus (address range from H'FCFE_8000 to
H'FCFE_87FF).

(4) Atomic access (ARLOCK][1:0], AWLOCK]1:0])

This LSI does not support atomic access. Signals ARLOCK[1:0] and AWLOCK][1:0] should be fixed to 00 for normal
access by the bus master.*

Note: * This restriction means that instructions for exclusive access (LDREX, STREX, LDREXB, STREXB, LDREXD,
STREXD, LDREXH, STREXH) and semaphore instructions (SWP, SWPB) cannot be used by the Cortex-A9 in
the internal non-cacheable areas.
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59 Write Buffers

A write buffer is provided at each connection between the north main bus and a peripheral bus and at each connection
between the AXI64IC2 bus and some slave modules.

When the write buffer proceeds writing with the AWCACHE][1:0] cache control signals being set to cache-enabled or
buffer-enabled (either of the AWCACHE][1:0] signals is set to 1), it sends a write completion response to the bus master
before accessing the slave area under the write buffer.

At this time, even if a slave error response is returned from the slave area to be accessed, it is ignored. However,
reception of a slave error response during writing can be notified to the interrupt controller by the interrupt signal.

Note that the write buffers connected between the AXI64IC2 bus and slave modules do not receive the slave error
response, so the interrupt signal is not generated.

A write buffer is also provided at each connection between some bus master modules and the north main bus and south
main buses 1 and 2. These write buffers always return the OKAY response to the bus master modules regardless of the
settings of the cache control signals AWCACHE[1:0] in response to the decode error or slave error from the modules in
the slave area during writing. However, reception of an error response during writing can also be notified to the interrupt
controller by the interrupt signal. For details on the interrupt signals for the write buffers, see section 5.12, Interrupt
Request.

5.10 Control Over the Order of Access to the Memory and I/O Areas

In access to the memory and /O areas, the order with which write instructions appear in the software and the order in
which the details of the actual instructions are reflected do not necessarily match. This depends on factors such as the
settings for memory attributes, bus configuration, write-back, and so on.

In Figure 5.2, for example, in a case where writing to the register of a peripheral module connected to peripheral bus 2
after writing to the register of a peripheral modules connected to peripheral bus 1 is required, preserving the desired order
in which instructions are written in the software may not be possible when the I/O area for peripheral modules connected
to peripheral bus 1 has the bufferable attribute. This is because the buffer has to return a response signal before actual
access to peripheral bus 1.

Furthermore, even in the case of settings where caching is disabled for the I/O area for peripheral modules connected to
peripheral bus 1 and the area has the non-bufferable attribute, preserving the order may still not be possible in cases
where actually reflecting the written value in the peripheral module takes a long enough time.

Accordingly, in cases requiring control over the order of processing, add processing to set suitable attributes for memory
and, as required, to dummy-read the same register after writing to it.
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5.11 Register Descriptions

Table 5.6 shows the registers related to the internal bus.

Table 5.6 Register Configuration
Register Name Abbreviation R/W Initial Value Address Access Size
BSID register BSID R H'083B6447 H'FCFE_8004 32
Remap register RMPR R/W H'0000_0001 H'FCFE_8400 32
AXI bus control register 0 AXIBUSCTLO R/W H'0000_0000 H'FCFE_8404 32
AXI bus control register 1 AXIBUSCTL1 R/W H'0000_0000 H’FCFE_8408 32
AXI bus control register 2 AXIBUSCTL2 R/W H'0000_0000 H'FCFE_840C 32
AXI bus control register 3 AXIBUSCTL3 R/W H'0000_0000 H'FCFE_8410 32
AXI bus control register 4 AXIBUSCTL4 R/W H’0000_0000 H'FCFE_8414 32
AXI bus control register 5 AXIBUSCTL5 R/W H’0000_0000 H'FCFE_8418 32
AXI bus control register 6 AXIBUSCTL6 R/W H’0000_0000 H'FCFE_841C 32
AXI bus control register 7 AXIBUSCTL7 R/W H’0000_0000 H’FCFE_8420 32
AXI bus response error interrupt control register 0 AXIRERRCTLO R/W H’0000_0000 H'FCFE_8430 32
AXI bus response error interrupt control register 1 AXIRERRCTL1 R/W H’0000_0000 H'FCFE_8434 32
AXI bus response error interrupt control register 2 AXIRERRCTL2 R/W H’0000_0000 H'FCFE_8438 32
AXI bus response error status register 0 AXIRERRSTO R/W H’0000_0000 H'FCFE_8440 32
AXI bus response error status register 1 AXIRERRST1 R/W H’0000_0000 HFCFE_8444 32
AXI bus response error status register 2 AXIRERRST2 R/W H’0000_0000 H'FCFE_8448 32
AXI bus response error status register 3 AXIRERRST3 R/W H’0000_0000 H'FCFE_844C 32
AXI bus response error clear register 0 AXIRERRCLRO R/W H’0000_0000 H'FCFE_8450 32
AXI bus response error clear register 1 AXIRERRCLR1 R/W H’0000_0000 H'FCFE_8454 32
AXI bus response error clear register 2 AXIRERRCLR2 R/W H’0000_0000 H'FCFE_8458 32
Master access control register 0 MSTACCCTLO R/W H’2202_2222 H'FCFE_9000 32
Master access control register 1 MSTACCCTL1 R/W H'2202_2222 H'FCFE_9004 32
Master access control register 2 MSTACCCTL2 R/W H'2222 0202 H'FCFE_9008 32
Master access control register 3 MSTACCCTL3 R/W H'2220_0020 H'FCFE_900C 32
Master access control register 4 MSTACCCTL4 R/W H'0202_0202 H'FCFE_9010 32
Slave access control register 0 SLVACCCTLO R/W H4555 1154 H'FCFE_9020 32
Slave access control register 1 SLVACCCTL1 R/W H'5155_4555 H'FCFE_9024 32
Slave access control register 2 SLVACCCTL2 R/W H’5555_5550 H’FCFE_9028 32
Slave access control register 3 SLVACCCTL3 R/W H’1550_0000 H'FCFE_902C 32
Slave access control register 4 SLVACCCTL4 R/W H’5555_5500 H'FCFE_9030 32
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5.11.1 BSID Register (BSID)

This register indicates the same ID number as the ID register (BSID) of the debugger interface.

Bit: 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
T T T T T T T T T T T T T T T
DID[31:16]
Initial Value : 0 0 0 0 1 0 0 0 0 0 1 1 1 0 1 1
RW: R R R R R R R R R R R R R R R R
Bit: 15 14 13 12 1" 10 9 8 7 6 5 4 3 2 1 0
T T T T T T T T T T T T T T T
DID[15:0]
L 1 1 1 L L 1 1 L L L 1 1 L L
Initial Value : 0 1 1 0 0 1 0 0 0 1 0 0 0 1 1 1
RW: R R R R R R R R R R R R R R R R
Bit Bit Name Initial Value R/W  Description

31t00 DID[31:0] H083B6447 R Device ID
These bits indicate the device ID of the RZ/A2 series products. Note that the higher-order
four bits may be changed according to the chip version.

511.2 Remap Register (RMPR)

This register controls the address remapping function.

Bit: 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Initial Value : 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
R/W :
Bit: 15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ AXI
128
Initial Value : 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
R/W : R R R R R R R R R R R R R R R R/W
Initial
Bit Bit Name Value R/W Description
31t01 — All O R Reserved
These bits are always read as 0. The write value should always be 0.
0 AX1128 1 R/W AXI128 Address Remapping

This bit enables or disables allocation of addresses H’0000_0000 to H'003F_FFFF
to on-chip RAM pages 0 to 4.

0: Address remapping is enabled.

1: Address remapping is disabled.

Note: The addresses H'0040_0000 to H'01FF_FFFF are reserved areas.
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5.11.3 AXI Bus Control Register 0 (AXIBUSCTLO)

This register controls the cache operation for the JPEG codec unit and Ethernet MAC controller.

Bit: 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
— — — — JCUARCACHE[3:0] — — — — JCUAWCACHE[3:0]
Initial Value : 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
R/W : R R R R/W R/W R/W R/W R R/W R/W R/W R/W
Bit: 15 14 13 12 1" 10 9 8 7 6 5 4 3 2 1 0
_ _ _ _ _ _ _ _ _ _ _ _ _ _ ETHAXICACHE
[1:0]
Initial Value : 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
R/W : R R R/W R/W
Initial
Bit Bit Name Value R/W Description
31t028 — All0 R Reserved
These bits are always read as 0. The write value should always be 0.
27t0 24 JCU 0000 R/W  ARCACHE[3:0] Signals for JPEG Codec Unit
ARCACHE These bits specify the system cache operation when the JPEG codec unit performs read
[3:0] access. The values of these bits are used as the ARCACHE[3:0] signals for the JPEG codec
unit. Modify the values of these bits only while the JPEG codec unit does not use the internal
bus.
23t020 — All0 R Reserved
These bits are always read as 0. The write value should always be 0.
19to 16 JCU 0000 R/W  AWCACHE[3:0] Signals for JPEG Codec Unit
AWCACHE These bits specify the system cache operation when the JPEG codec unit performs write
[3:0] access. The values of these bits are used as the AWCACHE[3:0] signals for the JPEG codec
unit. Modify the values of these bits only while the JPEG codec unit does not use the internal
bus.
15t02 — All0 R Reserved
These bits are always read as 0. The write value should always be 0.
1,0 ETH AllO R/W  AWCACHE[3:0] and ARCACHE[3:0] Signals for Ethernet MAC Controller
AXCACHE These bits specify the system cache operation when the Ethernet MAC controller performs
[1:0] read/write access. The values of these bits are used as the AWCACHE[3:0] and ARCACHE[3:0]

signals for the Ethernet MAC controller. The value of the ETHAXCACHE[Q] is used as the
ARCACHE[0] and AWCACHEI0] signals.

When ETHAXCACHE[1] is set to 0, ARCACHE[3:1] and AWCACHE[3:1] are all 0.

When ETHAXCACHE([1] is set to 1, ARCACHE[3:1] and AWCACHE[3:1] are all 1.

Modify the values of these bits only while the Ethernet MAC controller does not use the internal
bus.
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5.11.4

AXI Bus Control Register 1 (AXIBUSCTLA1)

This register controls the cache operation for the distortion correction engine (IMR-LS2), and MIPI CSI-2 interface.

Bit: 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
— — — — IMR20ARCACHE[3:0] — — — — IMR20AWCACHE[3:0]
Initial Value : 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RW: R R R R R/W R/W R/W R/W R R R R R/W R/W R/W R/W
Bit: 15 14 13 12 1" 10 9 8 7 6 5 4 3 2 1 0
— — — — — — — — — — — — VINAWCACHE[3:0]
Initial Value : 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/W R/W R/W R/W
Initial
Bit Bit Name Value R/W Description
31028 — All O R Reserved
These bits are always read as 0. The write value should always be 0.
27 to 24 IMR20 0000 R/W  ARCACHE]3:0] Signals for Image Renderer (IMR-LS2)
ARCACHE These bits specify the system cache operation when image renderer (IMR-LS2) performs
[3:0] read access. The values of these bits are used as the ARCACHE[3:0] signals for image
renderer (IMR-LS2). Modify the values of these bits only while image renderer (IMR-LS2)
does not use the internal bus.
23t020 — All O R Reserved
These bits are always read as 0. The write value should always be 0.
19to 16 IMR20 0000 R/W  AWCACHEJ3:0] Signals for Image Renderer (IMR-LS2)
AWCACHE These bits specify the system cache operation when image renderer (IMR-LS2) performs
[3:0] write access. The values of these bits are used as the AWCACHE[3:0] signals for image
renderer (IMR-LS2). Modify the values of these bits only while image renderer (IMR-LS2)
does not use the internal bus.
15t04 — All 0 R Reserved
These bits are always read as 0. The write value should always be 0.
3to0 VIN 0000 R/W  AWCACHEJ3:0] Signals for Video Input Module
AWCACHE These bits specify the system cache operation when the video input module performs write
[3:0] access. The values of these bits are used as the AWCACHE[3:0] signals for the video input

module. Modify the values of these bits only while the video input module does not use the
internal bus.
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5.11.5

AXI Bus Control Register 2 (AXIBUSCTL2)

This register controls the cache operation for the capture engine unit.

Bit: 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Initial Value : 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
R/W : R R R R R R R R R R R R R R R
Bit: 15 14 13 12 1" 10 9 8 7 6 5 4 3 2 1 0
— — — — — — — — — — — — CEUAWCACHE[3:0]
Initial Value : 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
R/W : R R R R R R R R R R R R/W R/W R/W R/W
Initial
Bit Bit Name Value R/W Description
31to4 — All 0 R Reserved
These bits are always read as 0. The write value should always be 0.
3to0 CEU 0000 R/W  AWCACHE[3:0] Signals for Capture Engine Unit
AWCACHE These bits specify the system cache operation when capture engine unit performs write
[3:0] access. The values of these bits are used as the AWCACHE[3:0] signals for capture engine

unit. Modify the values of these bits only while capture engine unit does not use the internal

bus.
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5.11.6

AXI Bus Control Register 3 (AXIBUSCTL3)

This register controls the cache operation for the SD/MMC host interface.

Bit: 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
— — — — SDMMCOARCACHE[3:0] — — — — SDMMCOAWCACHE[3:0]
Initial Value : 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
R/W : R R R R/W R/W R/W R/W R R R R R/W R/W R/W R/W
Bit: 15 14 13 12 1" 10 9 8 7 6 5 4 3 2 1 0
— — — — SDMMC1ARCACHE[3:0] — — — — SDMMC1AWCACHE[3:0]
Initial Value : 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
R/W : R R R R/W R/W R/W R/W R R R R R/W R/W R/W R/W
Initial
Bit Bit Name Value R/W  Description
31028 — All 0 R Reserved
These bits are always read as 0. The write value should always be 0.
27 to 24 SDMMCO 0000 R/W  ARCACHEJ3:0] Signals for SD/MMC Host Interface 0
ARCACHE These bits specify the system cache operation when the SD/MMC host interface 0 performs
[3:0] read access. The values of these bits are used as the ARCACHE[3:0] signals for the SD/
MMC host interface 0. Modify the values of these bits only while the SD/MMC host interface 0
does not use the internal bus.
23t020 — All 0 R Reserved
These bits are always read as 0. The write value should always be 0.
19to 16 SDMMCO All 0 R/W  AWCACHE[3:0] Signals for SD/MMC Host Interface 0
AWCACHE These bits specify the system cache operation when the SD/MMC host interface 0 performs
[3:0] write access. The values of these bits are used as the AWCACHE[3:0] signals for the SD/
MMC host interface 0. Modify the values of these bits only while the SD/MMC host interface 0
does not use the internal bus.
15t012 — All 0 R Reserved
These bits are always read as 0. The write value should always be 0.
11t08 SDMMC1 All 0 R/W  ARCACHE[3:0] Signals for SD/MMC Host Interface 1
ARCACHE These bits specify the system cache operation when the SD/MMC Host Interface 1 performs
[3:0] read access. The values of these bits are used as the ARCACHE[3:0] signals for the SD/
MMC host interface 1. Modify the values of these bits only while the SD/MMC host interface 1
does not use the internal bus.
7to4 — All 0 R Reserved
These bits are always read as 0. The write value should always be 0.
3to0 SDMMCH1 0000 R/W  AWCACHEJ3:0] Signals for SD/MMC Host Interface 1
AWCACHE These bits specify the system cache operation when the SD/MMC host interface 1 performs
[3:0] write access. The values of these bits are used as the AWCACHE[3:0] signals for the SD/

MMC host interface 1. Modify the values of these bits only while the SD/MMC host interface 1
does not use the internal bus.
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5.11.7

AXI Bus Control Register 4 (AXIBUSCTLA4)

This register controls the cache operation for the NAND flash controller and dynamic reconfigurable processor (DRP).

Bit: 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
— — — — NANDARCACHE[3:0] — — — — NANDAWCACHE[3:0]
Initial Value : 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
R/W : R R R R R/W R/W R/W R/W R R R/W R/W R/W R/W
Bit: 15 14 13 12 1" 10 9 8 7 6 5 4 3 2 1 0
— — — — DRPARCACHE[3:0] — — — — DRPAWCACHE[3:0]
Initial Value : 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
R/W : R R R R R/W R/W R/W R/W R R R/W R/W R/W R/W
Initial
Bit Bit Name Value R/W Description
31028 — All O R Reserved
These bits are always read as 0. The write value should always be 0.
27 to 24 NAND 0000 R/W  ARCACHE[3:0] Signals for NAND flash controller
ARCACHE These bits specify the system cache operation when the NAND flash controller performs
[3:0] read access. The values of these bits are used as the ARCACHE[3:0] signals for the NAND
flash controller. Modify the values of these bits only while the NAND flash controller does not
use the internal bus.
23t020 — All O R Reserved
These bits are always read as 0. The write value should always be 0.
19to 16  NAND 0000 R/W  AWCACHEJ3:0] Signals for NAND flash controller
AWCACHE These bits specify the system cache operation when the NAND flash controller performs
[3:0] write access. The values of these bits are used as the AWCACHE[3:0] signals for the NAND
flash controller. Modify the values of these bits only while the NAND flash controller does not
use the internal bus.
15t012 — All O R Reserved
These bits are always read as 0. The write value should always be 0.
11to8 DRP 0000 R/W  ARCACHE]3:0] Signals for DRP
ARCACHE These bits specify the system cache operation when the DRP performs read access. The
[3:0] values of these bits are used as the ARCACHE[3:0] signals for the DRP. Modify the values of
these bits only while the DRP does not use the internal bus.
The setting of these bits is only effective for products with a DRP.
For products without a DRP, always write 0 to these bits.
7to4 — All O R Reserved
These bits are always read as 0. The write value should always be 0.
3t00 DRP 0000 R/W  AWCACHE[3:0] Signals for DRP
AWCACHE These bits specify the system cache operation when the DRP performs write access.
[3:0] The values of these bits are used as the AWCACHE[3:0] signals for the DRP.

Modify the values of these bits only while the DRP does not use the internal bus.
The setting of these bits is only effective for products with a DRP.
For products without a DRP, always write 0 to these bits.
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5.11.8

AXI Bus Control Register 5 (AXIBUSCTL5)

This register controls the cache operation for the 2D Drawing Engine.

Bit: 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
_ _ _ _ _ _ _ _ _ _ _ _ _ _ D2DOA)&CACHE
[1:0]
Initial Value : 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
R/W : R R/W R/W
Bit: 15 14 13 12 1" 10 9 8 7 6 5 4 3 2 1 0
_ _ _ _ _ _ _ _ _ _ _ _ _ _ D2D1A)&CACHE
[1:0]
Initial Value : 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
R/W : R R/W R/W
Initial
Bit Bit Name Value R/W  Description
31018 — Al0O R Reserved
These bits are always read as 0. The write value should always be 0.
17,16 D2D0 A0 R/W  AWCACHE[3:0] and ARCACHE[3:0] Signals for 2D Drawing Engine 0
AXCACHE These bits specify the system cache operation when the 2D drawing engine 0 performs read
[1:0] or write access. The values of these bits are used as the AWCACHE[3:0] and ARCACHE[3:0]
signals for the media local bus.
The D2DOAXCACHE]0] value is used as ARCACHE[0] and AWCACHE[0] without change.
When D2DOAXCACHE[1] = 0, ARCACHE[3:1] and AWCACHE[3:1] signals are all set to 0.
When D2DOAXCACHE[1] = 1, ARCACHE[3:1] and AWCACHE[3:1] signals are all set to 1.
Modify the values of these bits only while the 2D drawing engine 0 does not use the internal
bus.
15t02 — Al0O R Reserved
These bits are always read as 0. The write value should always be 0.
1,0 D2D1 A0  R/W AWCACHE[3:0] and ARCACHEJ3:0] Signals for 2D Drawing Engine 1
AXCACHE These bits specify the system cache operation when the 2D drawing engine 1 performs read

[1:0]

or write access. The values of these bits are used as the AWCACHE[3:0] and ARCACHE[3:0]
signals for the media local bus.

The D2D1AXCACHEI0] value is used as ARCACHE[0] and AWCACHE[0] without change.
When D2D1AXCACHE[1] = 0, ARCACHE[3:1] and AWCACHE[3:1] signals are all set to 0.
When D2D1AXCACHE[1] = 1, ARCACHE[3:1] and AWCACHE[3:1] signals are all set to 1.
Modify the values of these bits only while the 2D drawing engine 1 does not use the internal
bus.
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5. LSI Internal Bus

5.11.9

AXI Bus Control Register 6 (AXIBUSCTLS)

This register controls the cache operation for video display controller 6.

Bit: 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
— — — — VDC601ARCACHE[3:0] — — — — VDC601AWCACHE[3:0]
Initial Value : 0 0 0 0 OIOIOIO 0 0 0 0 OIOIOIO
R/W : R R R R/W R/W R/W R/W R R R R R/W R/W R/W R/W
Bit: 15 14 13 12 1" 10 9 8 7 6 5 4 3 2 1 0
— — — — VDC602ARCACHE[3:0] — — — — — — — —
Initial Value : 0 0 0 0 0 I 0 I 0 I 0 0 0 0 0 0 0 0 0
R/W : R R R R/W R/W R/W R/W
Initial
Bit Bit Name Value R/W  Description
31028 — All 0 R Reserved
These bits are always read as 0. The write value should always be 0.
27 to 24 VDC601 0000 R/W  ARCACHE[3:0] Signals for Video Display Controller 6 1V3-BUS and Sprite Engine (RLED)
ARCACHE These bits specify the system cache operation when the IV3-BUS in video display controller
[3:0] 6, or Sprite Engine (RLED) performs read access. The values of these bits are used as the
ARCACHE([3:0] signals for the IV3-BUS in video display controller 6, and Sprite Engine
(RLED). Modify the values of these bits only while the video display controller 6 and Sprite
Engine (RLED) do not use the internal bus.
23t020 — All 0 R Reserved
These bits are always read as 0. The write value should always be 0.
19to 16 VDC601 0000 R/W  AWCACHE[3:0] Signals for Video Display Controller 6 1V1-BUS
AWCACHE These bits specify the system cache operation when the IV1-BUS in the video display
[3:0] controller 6 performs write access. The values of these bits are used as the AWCACHE[3:0]
signals for the IV1-BUS in video display controller 6. Modify the values of these bits only while
the video display controller 6 does not use the internal bus.
15t0 12 — All 0 R Reserved
These bits are always read as 0. The write value should always be 0.
11t08 VDC602 0000 R/W  ARCACHE[3:0] Signals for Video Display Controller 6 IV5-BUS and Sprite Engine (SUO)
ARCACHE These bits specify the system cache operation when the IV5-BUS in the video display
[3:0] controller 6, or Sprite Engine (SUO) performs read access. The values of these bits are used
as the ARCACHE[3:0] signals for the IV5-BUS in video display controller 6, and Sprite Engine
(SU0). Modify the values of these bits only while the video display controller 6 and Sprite
Engine (SUO) do not use the internal bus.
7to0 — All O R Reserved

These bits are always read as 0. The write value should always be 0.
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5. LSI Internal Bus

5.11.10

AXI Bus Control Register 7 (AXIBUSCTLY7)

This register controls the cache operation for video display controller 6.

Bit: 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Initial Value : 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RW: R R
Bit: 15 14 13 12 1" 10 9 8 7 6 5 4 3 2 1 0
— — — — VDC604ARCACHE[3:0] — — — — — — — —
Initial Value : 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RW: R R R/W R/W R/W R/W
Initial
Bit Bit Name Value R/W  Description
31to12 — AllO R Reserved
These bits are always read as 0. The write value should always be 0.
11t08 VDC604 0000 R/W  ARCACHE[3:0] Signals for Video Display Controller 6 IV6-BUS and Sprite Engine (SU1)
ARCACHE These bits specify the system cache operation when the IV6-BUS in the video display
[3:0] controller 6, or Sprite Engine (SU1) performs read access. The values of these bits are used
as the ARCACHE[3:0] signals for the IV6-BUS in video display controller 6, and Sprite Engine
(SU1). Modify the values of these bits only while the video display controller 6 and Sprite
Engine (SU1) do not use the internal bus.
7to0 — All O R Reserved

These bits are always read as 0. The write value should always be 0.
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5.11.11  AXI Bus Response Error Interrupt Control Register 0 (AXIRERRCTLO)

This register controls AXI bus response error interrupts.

Bit: 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
_ _ _ | JouRrR | _ _ _ _ _ _ _ |IMR20R| __ _ _ VINR
ERREN ERREN ERREN
Initial Value : 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
R/W : R R R/W R R R R R R R R/W R R R R/W
Bit: 15 14 13 12 1" 10 9 8 7 6 5 4 3 2 1 0
_ _ _ _ _ _ _ | CEWBR | _ _ _ _ _ _ _ _
ERREN
Initial Value : 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
R/W : R R R/W R
Initial
Bit Bit Name Value R/W Description
31029 — All 0 R Reserved
These bits are always read as 0. The write value should always be 0.
28 JCU 0 R/W  Response Error Interrupt Enable for JPEG Codec Unit
RERREN Enables or disables interrupt requests when access from the JPEG codec unit generates a
response error.
0: Interrupt requests are disabled.
1: Interrupt requests are enabled.
27t021 — All O R Reserved
These bits are always read as 0. The write value should always be 0.
20 IMR20 0 R/W  Response Error Interrupt Enable for Image Renderer (IMR-LS2)
RERREN Enables or disables interrupt requests when access from image renderer (IMR-LS2) generates
a response error.
0: Interrupt requests are disabled.
1: Interrupt requests are enabled.
19to17 — All 0 R Reserved
These bits are always read as 0. The write value should always be 0.
16 VIN 0 R/W  Response Error Interrupt Enable for Video Input Module
RERREN Enables or disables interrupt requests when access from the video input module generates a
response error.
0: Interrupt requests are disabled.
1: Interrupt requests are enabled.
15t0 9 — All 0 R Reserved
These bits are always read as 0. The write value should always be 0.
8 CEU 0 R/W  Response Error Interrupt Enable for Capture Engine Unit
RERREN Enables or disables interrupt requests when access from capture engine unit generates a
response error.
0: Interrupt requests are disabled.
1: Interrupt requests are enabled.
7to0 — All 0 R Reserved

These bits are always read as 0. The write value should always be 0.
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5.11.1

2  AXIl Bus Response Error Interrupt Control Register 1 (AXIRERRCTL1)

This register controls AXI bus response error interrupts.

Bit: 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
_ _ — |sowmcol — — |Shwmctl — — —  |reRRen| — — — | réRRen
Initial Value : 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
R/W : R R R/W R R R R/W R R R R/W R R R R/W
Bit: 15 14 13 12 1" 10 9 8 7 6 5 4 3 2 1 0
Initial Value : 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
R/W : R R
Initial
Bit Bit Name Value R/W Description
31t029 — All O R Reserved
These bits are always read as 0. The write value should always be 0.
28 SDMMCO O R/W  Response Error Interrupt Enable for SD/MMC Host Interface 0
RERREN Enables or disables interrupt requests when access from the SD/MMC host interface 0
generates a response error.
0: Interrupt requests are disabled.
1: Interrupt requests are enabled.
27t025 — All O R Reserved
These bits are always read as 0. The write value should always be 0.
24 SDMMC1 0 R/W  Response Error Interrupt Enable for SD/MMC Host Interface 1
RERREN Enables or disables interrupt requests when access from the SD/MMC host interface 1
generates a response error.
0: Interrupt requests are disabled.
1: Interrupt requests are enabled.
23t021 — All O R Reserved
These bits are always read as 0. The write value should always be 0.
20 NAND 0 R/W  Response Error Interrupt Enable for NAND flash controller
RERREN Enables or disables interrupt requests when access from the NAND flash controller generates
a response error.
0: Interrupt requests are disabled.
1: Interrupt requests are enabled.
19to17 — All O R Reserved
These bits are always read as 0. The write value should always be 0.
16 DRP 0 R/W  Response Error Interrupt Enable for DRP
RERREN Enables or disables interrupt requests when access from the DRP generates a response error.
0: Interrupt requests are disabled.
1: Interrupt requests are enabled.
The setting of this bit is only effective for products with a DRP.
For products without a DRP, always write O to this bit.
15to0 — All O R Reserved

These bits are always read as 0. The write value should always be 0.
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5.11.13  AXI Bus Response Error Interrupt Control Register 2 (AXIRERRCTL2)

This register controls AXI bus response error interrupts.

Bit: 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
_ _ _ VDC601 _ _ _ VDC602 _ _ _ _ _ _ _ VDCB04
RERREN RERREN RERREN
Initial Value : 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
R/W : R R R/W R R R R/W R R R R R R R R/W
Bit: 15 14 13 12 1" 10 9 8 7 6 5 4 3 2 1 0
Initial Value : 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
R/W : R R R
Initial
Bit Bit Name Value R/W Description
31029 — All 0 R Reserved
These bits are always read as 0. The write value should always be 0.
28 VDC601 O R/W  Response Error Interrupt Enable for Video Display Controller 6 1V1/3-BUS and Sprite Engine
RERREN (RLED)
Enables or disables interrupt requests when access from the 1V1/3-BUS in video display
controller 6, or the sprite engine (RLED) generates a response error.
0: Interrupt requests are disabled.
1: Interrupt requests are enabled.
27t025 — All 0 R Reserved
These bits are always read as 0. The write value should always be 0.
24 vDC602 O R/W  Response Error Interrupt Enable for Video Display Controller 6 IV5-BUS and Sprite Engine
RERREN (SU0)
Enables or disables interrupt requests when access from the 1V5-BUS in video display
controller 6, or the sprite engine (SUQ) generates a response error.
0: Interrupt requests are disabled.
1: Interrupt requests are enabled.
23t017 — All O R Reserved
These bits are always read as 0. The write value should always be 0.
16 VDC604 O R/W  Response Error Interrupt Enable for Video Display Controller 6 IV6-BUS and Sprite Engine
RERREN (SuU1)
Enables or disables interrupt requests when access from the 1V6-BUS in video display
controller 6, or the sprite engine (SU1) generates a response error.
0: Interrupt requests are disabled.
1: Interrupt requests are enabled.
15t00 — All0 R Reserved

These bits are always read as 0. The write value should always be 0.
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5. LSI Internal Bus

5.11.14  AXI Bus Response Error Status Register 0 (AXIRERRSTO)

This register indicates occurrence of AXI bus response errors.

Bit: 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
JCURIRESP JCUBIRESP _ _ _ _ IMRZOFIQRESP IMR20I|3RESP _ _ VINBII-'{ESP
[1:0] [1:0] [1:0] [1:0] [1:0]
Initial Value : 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
R/W :
Bit: 15 14 13 12 1" 10 9 8 7 6 5 4 3 2 1 0
) femwsrese | | ] ] ] [ ] ] _
[1:0]
Initial Value : 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
R/W : R R
Initial
Bit Bit Name Value R/W Description
31, 30 JCU 00 R RRESPI[1:0] Signals for JPEG Codec Unit
RRESP These bits indicate the RRESP[1:0] signals received by the JPEG codec unit. The values of
[1:0] these bits are updated when a response error occurs.
00: OKAY
10: SLVERR
11: DECERR
29, 28 JCU 00 R BRESP[1:0] Signals for JPEG Codec Unit
BRESP These bits indicate the BRESP[1:0] signals received by the JPEG codec unit. The values of
[1:0] these bits are updated when a response error occurs.
00: OKAY
10: SLVERR
11: DECERR
27t024 — All O R Reserved
These bits are always read as 0. The write value should always be 0.
23,22 IMR20 00 R RRESP[1:0] Signals for Image Renderer (IMR-LS2)
RRESP These bits indicate the RRESP[1:0] signals received by image renderer (IMR-LS2). The values
[1:0] of these bits are updated when a response error occurs.
00: OKAY
10: SLVERR
11: DECERR
21,20 IMR20 00 R BRESP[1:0] Signals for Image Renderer (IMR-LS2)
BRESP These bits indicate the BRESP[1:0] signals received by image renderer (IMR-LS2). The values
[1:0] of these bits are updated when a response error occurs.
00: OKAY
10: SLVERR
11: DECERR
19, 18 — All 0 R Reserved
These bits are always read as 0. The write value should always be 0.
17,16 VIN 00 R BRESP[1:0] Signals for Video Input Module
BRESP These bits indicate the BRESP[1:0] signals received by the video input module. The values of
[1:0] these bits are updated when a response error occurs.
00: OKAY
10: SLVERR
11: DECERR
15010 — AllO R Reserved
These bits are always read as 0. The write value should always be 0.
9,8 CEU 00 R BRESP[1:0] Signals for Capture Engine Unit
BRESP These bits indicate the BRESP[1:0] signals received by capture engine unit. The values of these

[1:0]

bits are updated when a response error occurs.
00: OKAY

10: SLVERR

11: DECERR
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Initial
Bit Bit Name Value R/W Description
7to0 — All 0 R Reserved
These bits are always read as 0. The write value should always be 0.
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5.11.15

AXI Bus Response Error Status Register 1 (AXIRERRST1)

This register indicates occurrence of AXI bus response errors.

Bit: 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
SDMIMCO SDMIMCO SDMIMC1 SDMIMC1 NAIND NAIND DFI{P DFIQP
RRESP[1:0] BRESP[1:0] RRESP[1:0] BRESP[1:0] RRESP[1:0] BRESP[1:0] RRESP[1:0] BRESP[1:0]
Initial Value : 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
R/W : R R R R R R R R R R R R R R R R
Bit: 15 14 13 12 1" 10 9 8 7 6 5 4 3 2 1 0
Initial Value : 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
R/W : R R R
Initial
Bit Bit Name Value R/W Description
31,30 SDMMCO 00 R RRESP[1:0] Signals for SD/MMC Host Interface 0
RRESP These bits indicate the RRESP[1:0] signals received by the SD/MMC Host Interface 0.
[1:0] The values of these bits are updated when a response error occurs.
00: OKAY
10: SLVERR
11: DECERR
29,28 SDMMCO 00 R BRESP[1:0] Signals for SD/MMC Host Interface 0
BRESP These bits indicate the BRESP[1:0] signals received by the SD/MMC Host Interface 0.
[1:0] The values of these bits are updated when a response error occurs.
00: OKAY
10: SLVERR
11: DECERR
27,26 SDMMC1 00 R RRESP[1:0] Signals for SD/MMC Host Interface 1
RRESP These bits indicate the RRESP[1:0] signals received by the SD/MMC Host Interface 1.
[1:0] The values of these bits are updated when a response error occurs.
00: OKAY
10: SLVERR
11: DECERR
25,24 SDMMC1 00 R BRESP[1:0] Signals for SD/MMC Host Interface 1
BRESP These bits indicate the BRESP[1:0] signals received by the SD/MMC Host Interface 1.
[1:0] The values of these bits are updated when a response error occurs.
00: OKAY
10: SLVERR
11: DECERR
23,22 NAND 00 R RRESP[1:0] Signals for NAND flash Controller
RRESP These bits indicate the RRESP[1:0] signals received by the NAND flash controller.
[1:0] The values of these bits are updated when a response error occurs.
00: OKAY
10: SLVERR
11: DECERR
21,20 NAND 00 R BRESP[1:0] Signals for NAND flash Controller
BRESP These bits indicate the BRESP[1:0] signals received by the NAND flash controller.
[1:0] The values of these bits are updated when a response error occurs.
00: OKAY
10: SLVERR
11: DECERR
19,18 DRP 00 R RRESP[1:0] Signals for DRP
RRESP These bits indicate the RRESP[1:0] signals received by the DRP.

[1:0]

The values of these bits are updated when a response error occurs.
00: OKAY

10: SLVERR

11: DECERR

Note that these bits are always read as 0 in products without a DRP.
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5. LSI Internal Bus

Initial
Bit Bit Name Value R/W

Description

17,16 DRP 00 R
BRESP
[1:0]

BRESP[1:0] Signals for DRP

These bits indicate the BRESP[1:0] signals received by the DRP.
The values of these bits are updated when a response error occurs.
00: OKAY

10: SLVERR

11: DECERR

Note that these bits are always read as 0 in products without a DRP.

15t00 — A0 R

Reserved

These bits are always read as 0. The write value should always be 0.
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5. LSI Internal Bus

5.11.16

This register indicates occurrence of AXI bus response errors.

AXI Bus Response Error Status Register 2 (AXIRERRST2)

Bit: 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
VDC601 VDC601 VDC602 _ _ _ _ _ o VDC604 _ _
RRESP[1:0] BRESP[1:0] RRESP[1:0] RRESP[1:0]
Initial Value : 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
R/W : R R R R R R R R R R R R R R R R
Bit: 15 14 13 12 1" 10 9 8 7 6 5 4 3 2 1 0
Initial Value : 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
R/W : R R R
Initial
Bit Bit Name Value R/W Description
31,30 vDC601 00 R RRESPI[1:0] Signals for Video Display Controller 6 Channel 0 IV3-BUS and Sprite Engine
RRESP (RLED)
[1:0] These bits indicate the RRESP[1:0] signals received by the IV3-BUS in channel 0 of video
display controller 6 and the sprite engine (RLED).
The values of these bits are updated when a response error occurs.
00: OKAY
10: SLVERR
11: DECERR
29, 28 vVDC601 00 R BRESP[1:0] Signals for Video Display Controller 6 Channel 0 IV1-BUS
BRESP These bits indicate the BRESP[1:0] signals received by the IV1-BUS in channel 0 of video
[1:0] display controller 6. The values of these bits are updated when a response error occurs.
00: OKAY
10: SLVERR
11: DECERR
27,26 vDC602 00 R RRESPI[1:0] Signals for Video Display Controller 6 Channel 0 IV5-BUS and Sprite Engine (SUOQ)
RRESP These bits indicate the RRESP[1:0] signals received by the IV3-BUS in channel 0 of video
[1:0] display controller 6 and the sprite engine (SUO).
The values of these bits are updated when a response error occurs.
00: OKAY
10: SLVERR
11: DECERR
25020 — All 0 R Reserved
These bits are always read as 0. The write value should always be 0.
19,18 vDC604 00 R RRESPI[1:0] Signals for Video Display Controller 6 Channel 0 1V6-BUS and Sprite Engine (SU1)
RRESP These bits indicate the RRESP[1:0] signals received by the IV6-BUS in channel 0 of video
[1:0] display controller 6 and the sprite engine (SU1).
The values of these bits are updated when a response error occurs.
00: OKAY
10: SLVERR
11: DECERR
17t0 0 — All 0 R Reserved

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

RO1UH0746EJ0400 Rev.4.00

Nov 27, 2020

RENESAS

5-32



RZ/A2M Group
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5.11.17

AXI Bus Response Error Clear Register 0 (AXIRERRCLRO)

This register clears the AXI bus response error status.

Bit: 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
_ |JCURRE| __ |JCUBRE| __ . o . _ |IMR20R| __ |IMR20B| _ | VINBRE
SPCLR SPCLR RESPCL RESPCL SPCLR
Initial Value : 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
R/W : R/W R R/W R R R R R R/W R R/W R R R R/W
Bit: 15 14 13 12 1" 10 9 8 7 6 5 4 3 2 1 0
_ |SERRR| __ |SERBRE| __ _ _ |CEUBR| __ _ _ _ _ _ _ _
ESPCLR SPCLR ESPCLR
Initial Value : 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
R/W : R/W R R/W R R R R/W
Initial
Bit Bit Name Value R/W  Description
31 — 0 R Reserved
This bit is always read as 0. The write value should always be 0.
30 JCU 0 R/W  JCURRESPI[1:0] Clear
RRESP Writing 1 to this bit clears the JCURRESP[1:0] bits to 00.
CLR This bit is always read as 0.
29 — 0 R Reserved
This bit is always read as 0. The write value should always be 0.
28 JCU 0 R/W  JCUBRESP[1:0] Clear
BRESP Writing 1 to this bit clears the JCUBRESP[1:0] bits to 00.
CLR This bit is always read as 0.
27023 — Al0O R Reserved
These bits are always read as 0. The write value should always be 0.
22 IMR20 O R/W  IMR20RRESPI[1:0] Clear
RRESP Writing 1 to this bit clears the IMR20RRESP[1:0] bits to 00.
CLR This bit is always read as 0.
21 — 0 R Reserved
This bit is always read as 0. The write value should always be 0.
20 IMR20 O R/W  IMR20BRESP[1:0] Clear
BRESP Writing 1 to this bit clears the IMR20BRESP[1:0] bits to 00.
CLR This bit is always read as 0.
19to17 — Al0O R Reserved
These bits are always read as 0. The write value should always be 0.
16 VIN 0 R/W  VINBRESPI[1:0] Clear
BRESP Writing 1 to this bit clears the VINBRESP[1:0] bits to 00.
CLR This bit is always read as 0.
15 — 0 R Reserved
This bit is always read as 0. The write value should always be 0.
14 SER 0 R/W  SERRRESP[1:0] Clear
RRESP Writing 1 to this bit clears the SERRRESP[1:0] bits to 00.
CLR This bit is always read as 0.
13 — 0 R Reserved
This bit is always read as 0. The write value should always be 0.
12 SER 0 R/W  SERBRESPI[1:0] Clear
BRESP Writing 1 to this bit clears the SERBRESP[1:0] bits to 00.
CLR This bit is always read as 0.
11t09 — Al0O R Reserved
These bits are always read as 0. The write value should always be 0.
8 CEU 0 R/W  CEUBRESP[1:0] Clear
BRESP Writing 1 to this bit clears the CEUBRESP][1:0] bits to 00.
CLR This bit is always read as 0.
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Initial
Bit Bit Name Value R/W  Description
7to0 — Al0O R Reserved
These bits are always read as 0. The write value should always be 0.
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5.11.18

AXI Bus Response Error Clear Register 1 (AXIRERRCLR1)

This register clears the AXI bus response error status.

Bit: 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
SDMMCO SDMMCO SDMMC1 SDMMC1 NAND NAND DRP DRP
- RRESP - BRESP - RRESP - BRESP - RRESP - BRESP - RRESP - BRESP
CLR CLR CLR CLR CLR CLR CLR CLR
Initial Value : 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
R/W : R/W R R/W R R/W R R/W R R/W R R/W R R/W R R/W
Bit: 15 14 13 12 1" 10 9 8 7 6 5 4 3 2 1 0
Initial Value : 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
R/W : R R R R R R R
Initial
Bit Bit Name Value R/W  Description
31 — 0 R Reserved
This bit is always read as 0. The write value should always be 0.
30 SDMMCO 0 R/W  SDMMCORRESPI[1:0] Clear
RRESP Writing 1 to this bit clears the SDMMCORRESP][1:0] bits to 00.
CLR This bit is always read as 0.
29 — 0 R Reserved
This bit is always read as 0. The write value should always be 0.
28 SDMMCO 0 R/W  SDMMCOBRESPI[1:0] Clear
BRESP Writing 1 to this bit clears the SDMMCOBRESP][1:0] bits to 00.
CLR This bit is always read as 0.
27 — 0 R Reserved
This bit is always read as 0. The write value should always be 0.
26 SDMMC1 0 R/W  SDMMC1RRESP[1:0] Clear
RRESP Writing 1 to this bit clears the SDMMC1RRESP[1:0] bits to 00.
CLR This bit is always read as 0.
25 — 0 R Reserved
This bit is always read as 0. The write value should always be 0.
24 SDMMC1 0 R/W  SDMMC1BRESP[1:0] Clear
BRESP Writing 1 to this bit clears the SDMMC1BRESP][1:0] bits to 00.
CLR This bit is always read as 0.
23 — 0 R Reserved
This bit is always read as 0. The write value should always be 0.
22 NAND 0 R/W  NANDRRESP[1:0] Clear
RRESP Writing 1 to this bit clears the NANDRRESP[1:0] bits to 00.
CLR This bit is always read as 0.
21 — 0 R Reserved
This bit is always read as 0. The write value should always be 0.
20 NAND 0 R/W  NANDBRESP[1:0] Clear
BRESP Writing 1 to this bit clears the NANDBRESP[1:0] bits to 00.
CLR This bit is always read as 0.
19 — 0 R Reserved
This bit is always read as 0. The write value should always be 0.
18 DRP 0 R/W  DRPRRESPI[1:0] Clear
RRESP Writing 1 to this bit clears the DRPRRESP[1:0] bits to 00.
CLR This bit is always read as 0.
For products without a DRP, always write 0 to this bit.
17 — 0 R Reserved
This bit is always read as 0. The write value should always be 0.
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Initial
Bit Bit Name Value R/W  Description
16 DRP 0 R/W  DRPBRESP[1:0] Clear
BRESP Writing 1 to this bit clears the DRPBRESP[1:0] bits to 00.
CLR This bit is always read as 0.
For products without a DRP, always write 0 to this bit.
15t00 — All O R Reserved
These bits are always read as 0. The write value should always be 0.
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5.11.19

AXI Bus Response Error Clear Register 2 (AXIRERRCLR2)

This register clears the AXI bus response error status.

Bit: 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
VDC601 VDC601 VDC602 VDC604
- RRESP - BRESP - RRESP - - - - - - - RRESP - -
CLR CLR CLR CLR
Initial Value : 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
R/W : R/W R R/W R R/W R R/W R R
Bit: 15 14 13 12 1" 10 9 8 7 6 5 4 3 2 1 0
Initial Value : 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
R/W : R R R R R R R
Initial
Bit Bit Name Value R/W  Description
31 — 0 R Reserved
This bit is always read as 0. The write value should always be 0.
30 vDC601 O R/W  VDC601RRESPI[1:0] Clear
RRESP Writing 1 to this bit clears the VDC601RRESP[1:0] bits to 00.
CLR This bit is always read as 0.
29 — 0 R Reserved
This bit is always read as 0. The write value should always be 0.
28 vDC601 O R/W  VDC601BRESP[1:0] Clear
BRESP Writing 1 to this bit clears the VDC601BRESP[1:0] bits to 00.
CLR This bit is always read as 0.
27 — 0 R Reserved
This bit is always read as 0. The write value should always be 0.
26 vDC602 O R/W  VDC602RRESPI[1:0] Clear
RRESP Writing 1 to this bit clears the VDC602RRESP[1:0] bits to 00.
CLR This bit is always read as 0.
25t019 — All 0 R Reserved
These bits are always read as 0. The write value should always be 0.
18 vDC604 O R/W  VDC604RRESPI[1:0] Clear
RRESP Writing 1 to this bit clears the VDC604RRESP[1:0] bits to 00.
CLR This bit is always read as 0.
17to0 — All 0 R Reserved
These bits are always read as 0. The write value should always be 0.
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5.11.20

Master Access Control Register 0 (MSTACCCTLO)

This register controls the access attribute when the master module accesses the slave area.

Bit: 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
_ _ Jcu _ _ _ Jcu _ _ _ _ _ _ _ ETH _
ARNS AWNS AXNS
Initial value: 0 0 1 0 0 0 1 0 0 0 0 0 0 0 1 0
R/W : R R R/W R/W R R R R R R R R/W
Bt: 45 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
_ _ IMR20 | _ _ IMR20 | _ _ _ _ _ _ VIN _
ARNS AWNS AWNS
Initial value: 0 0 1 0 0 0 1 0 0 0 0 0 0 0 1 0
R/W : R R R/W R/W R R R R R R R R/W
Initial
Bit Bit Name Value R/W  Description
31, 30 — All0 R Reserved
These bits are always read as 0. The write value should always be 0.
29 JCU 1 R/W  JPEG Codec Unit Access Attribute when Reading
ARNS This bit specifies access attribute when the JPEG codec unit performs read access.
The value of this bit is used as the ARPROTI[1] signal for the JPEG codec unit.
0: Secure access
1: Non-secure access
Modify the value of this bit only while the JPEG codec unit does not use the internal bus.
28to26 — All0 R Reserved
These bits are always read as 0. The write value should always be 0.
25 JCU 1 R/W  JPEG Codec Unit Access Attribute when Writing
AWNS This bit specifies access attribute when the JPEG codec unit performs write access.
The value of this bit is used as the AWPROT][1] signal for the JPEG codec unit.
0: Secure access
1: Non-secure access
Modify the value of this bit only while the JPEG codec unit does not use the internal bus.
241018 — All O R Reserved
These bits are always read as 0. The write value should always be 0.
17 ETH 1 R/W  Ethernet MAC controller Access Attribute when Reading/Writing
AxNS This bit specifies access attribute when the Ethernet MAC controller performs read/write access.
The value of this bit is used as the ARPROT[1]/AWPROT][1] signal for the Ethernet MAC
controller.
0: Secure access
1: Non-secure access
Modify the value of this bit only while the Ethernet MAC controller does not use the internal bus.
16to 14 — All0 R Reserved
These bits are always read as 0. The write value should always be 0.
13 IMR20 1 R/W  Image Renderer (IMR-LS2) Access Attribute when Reading
ARNS This bit specifies access attribute when the Image Renderer (IMR-LS2) performs read access.
The value of this bit is used as the ARPROTI[1] signal for the Image Renderer (IMR-LS2) .
0: Secure access
1: Non-secure access
Modify the value of this bit only while the Image Renderer (IMR-LS2) does not use the internal
bus.
12t010 — All0 R Reserved

These bits are always read as 0. The write value should always be 0.
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Initial
Bit Bit Name Value R/W  Description
9 IMR20 1 R/W  Image Renderer (IMR-LS2) Access Attribute when Writing
AWNS This bit specifies access attribute when the Image Renderer (IMR-LS2) performs write access.
The value of this bit is used as the ARPROTI[1] signal for the Image Renderer (IMR-LS2) .
0: Secure access
1: Non-secure access
Modify the value of this bit only while the Image Renderer (IMR-LS2) does not use the internal
bus.
8to2 — All0 R Reserved
These bits are always read as 0. The write value should always be 0.
1 VIN 1 R/W  Video Input Module Access Attribute when Writing
AWNS This bit specifies access attribute when the Video Input Module performs write access.
The value of this bit is used as the ARPROTI[1] signal for the Video Input Module.
0: Secure access
1: Non-secure access
Modify the value of this bit only while the Video Input Module does not use the internal bus.
0 — 0 R Reserved

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

RO1UH0746EJ0400 Rev.4.00

Nov 27, 2020

RENESAS 5-39



RZ/A2M Group

5. LSI Internal Bus

5.11.21

Master Access Control Register 1 (MSTACCCTL1)

This register controls the access attribute when the master module accesses the slave area.

Bit: 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
_ _ _ _ _ _ _ B _ _ _ B B _ CEU _
AWNS
Initial value : 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0
RW: R R R R/W
Bt: 45 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
_ _ |sbmmc| _ _ |sbmmc| _ _ |sbmmc| _ _ |sbmmc|
0ARNS OAWNS 1ARNS 1AWNS
Initial value : 0 0 1 0 0 0 1 0 0 0 1 0 0 0 1 0
RW: R R RW R RIW R RW RIW
Initial
Bit Bit Name Value R/W Description
31t018 — AllO R Reserved
These bits are always read as 0. The write value should always be 0.
17 CEU 1 R/W Capture Engine Unit Access Attribute when Writing
AWNS This bit specifies access attribute when the Capture Engine Unit performs write access.
The value of this bit is used as the AWPROTI[1] signal for the Capture Engine Unit.
0: Secure access
1: Non-secure access
Modify the value of this bit only while the Capture Engine unit does not use the internal bus.
16to14 — All0 R Reserved
These bits are always read as 0. The write value should always be 0.
13 SDMMCO 1 R/W  SD/MMC host interface channel 0 Access Attribute when Reading
ARNS This bit specifies access attribute when the SD/MMC host interface channel 0 performs
read access.
The value of this bit is used as the ARPROT[1] signal for the SD/MMC host interface
channel 0.
0: Secure access
1: Non-secure access
Modify the value of this bit only while the SD/MMC host interface channel 0 does not use
the internal bus.
12t010 — All0 R Reserved
These bits are always read as 0. The write value should always be 0.
9 SDMMCO 1 R/W  SD/MMC host interface channel 0 Access Attribute when Writing
AWNS This bit specifies access attribute when the SD/MMC host interface channel 1 performs
write access.
The value of this bit is used as the AWPROTI[1] signal for the SD/MMC host interface
channel 0.
0: Secure access
1: Non-secure access
Modify the value of this bit only while the SD/MMC host interface channel 0 does not use
the internal bus.
8to6 — All0 R Reserved
These bits are always read as 0. The write value should always be 0.
5 SDMMCA1 1 R/W SD/MMC host interface channel 1 Access Attribute when Reading
ARNS This bit specifies access attribute when the SD/MMC host interface channel 1 performs

read access.

The value of this bit is used as the ARPROTI[1] signal for the SD/MMC host interface
channel 1.

0: Secure access

1: Non-secure access

Modify the value of this bit only while the SD/MMC host interface channel 1 does not use
the internal bus.
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Bit Bit Name

Initial
Value R/W

Description

4t02 —

AllO R

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

1 SDMMCA1
AWNS

1 R/W

SD/MMC host interface channel 1 Access Attribute when Writing

This bit specifies access attribute when the SD/MMC host interface channel 1 performs
write access.

The value of this bit is used as the AWPROTI[1] signal for the SD/MMC host interface
channel 1.

0: Secure access

1: Non-secure access

Modify the value of this bit only while the SD/MMC host interface channel 1 does not use
the internal bus.

Reserved
This bit is always read as 0. The write value should always be 0.
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5.11.22

Master Access Control Register 2 (MSTACCCTLZ2)

This register controls the access attribute when the master module accesses the slave area.

Bit: 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
_ _ NAND _ _ _ NAND B _ _ DRP B B _ DRP _
ARNS AWNS ARNS AWNS
Initial value : 0 0 1 0 0 0 1 0 0 0 1 0 0 0 1 0
R/W : R R/W R/W R R R R/W R R R R/W
Bt: 45 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
_ _ _ _ _ _ D2D0 _ _ _ _ _ _ _ D2D1 _
AXNS AXNS
Initial value : 0 0 0 0 0 0 1 0 0 0 0 0 0 0 1 0
R/W : R R R/W R R R R R R R R/W
Bit Initial
Bit Name Value R/W Description
31, 30 — All0 R Reserved
These bits are always read as 0. The write value should always be 0.
29 NAND 1 R/W NAND flash controller Access Attribute when Reading
ARNS This bit specifies access attribute when the NAND flash controller performs read access.
The value of this bit is used as the ARPROT][1] signal for the NAND flash controller.
0: Secure access
1: Non-secure access
Modify the value of this bit only while the NAND flash controller does not use the internal bus.
28t026 — All0 R Reserved
These bits are always read as 0. The write value should always be 0.
25 NAND 1 R/W NAND flash controller Access Attribute when Writing
AWNS This bit specifies access attribute when the NAND flash controller performs write access.
The value of this bit is used as the AWPROTI[1] signal for the NAND flash controller.
0: Secure access
1: Non-secure access
Modify the value of this bit only while the NAND flash controller does not use the internal bus.
24t022 — All0 R Reserved
These bits are always read as 0. The write value should always be 0.
21 DRP 1 R/W DRP Access Attribute when Reading
ARNS This bit specifies access attribute when the DRP performs read access.
The value of this bit is used as the ARPROT][1] signal for the DRP.
0: Secure access
1: Non-secure access
Modify the value of this bit only while the DRP does not use the internal bus.
The setting of this bit is only effective for products with a DRP. For products without a DRP,
always write 1 to this bit.
20018 — AllO R Reserved
These bits are always read as 0. The write value should always be 0.
17 DRP 1 R/W DRP Access Attribute when Writing
AWNS This bit specifies access attribute when the DRP performs write access.
The value of this bit is used as the ARPROT[1] signal for the DRP.
0: Secure access
1: Non-secure access
Modify the value of this bit only while the DRP does not use the internal bus.
The setting of this bit is only effective for products with a DRP. For products without a DRP,
always write 1 to this bit.
16t010 — All0 R Reserved

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

R0O1UHO0746EJ0400 Rev.4.00
Nov 27, 2020

RENESAS 5-42



RZ/A2M Group

5. LSI Internal Bus

Bit Initial
Bit Name Value R/W

Description

9 D2D0 1 R/W
AxXNS

2D Drawing Engine channel 0 Access Attribute when Reading/Writing

This bit specifies access attribute when the 2D Drawing Engine channel 0 performs read/write
access.

The value of this bit is used as the ARPROT[1)/AWPROT][1] signal for the 2D Drawing Engine
channel 0.

0: Secure access

1: Non-secure access

Modify the value of this bit only while the 2D Drawing Engine channel 0 does not use the
internal bus.

7to2 — AllO R

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

1 D2D1 1 R/W
AxXNS

2D Drawing Engine channel 1 Access Attribute when Reading/Writing

This bit specifies access attribute when the 2D Drawing Engine channel 1 performs read/write
access.

The value of this bit is used as the ARPROT[1)/AWPROT][1] signal for the 2D Drawing Engine
channel 1.

0: Secure access

1: Non-secure access

Modify the value of this bit only while the 2D Drawing Engine channel 1 does not use the
internal bus.

Reserved
This bit is always read as 0. The write value should always be 0.
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5.11.23  Master Access Control Register 3 (MSTACCCTL3)

This register controls the access attribute when the master module accesses the slave area.

Bit: 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
_ _ |voceot| _ _ _ |voceot1| _ _ _ |vbceoz2| _ _ _ _ _
ARNS AWNS ARNS
Initial value : 0 0 1 0 0 0 1 0 0 0 1 0 0 0 0 0
R/W : R R R/W R R R R/W R R R R/W
Bt: 45 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
_ _ _ _ _ _ _ _ _ _ |vbceos| _ _ _ _
ARNS
Initial value: 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0
R/W : R R R R R R R R R R R/W R
Initial
Bit Bit Name Value R/W Description
31,30 — All0 R Reserved
These bits are always read as 0. The write value should always be 0.
29 VDC601 1 R/W Video Display Controller 6 IV3-BUS and Sprite Engine (RLED) Access Attribute when
ARNS Reading

This bit specifies access attribute when the Video Display Controller 6 IV3-BUS and Sprite
Engine (RLED) perform read access.

The value of this bit is used as the ARPROT][1] signal for the Video Display Controller 6 IV3-
BUS and Sprite Engine (RLED).

0: Secure access

1: Non-secure access

Modify the value of this bit only while the Video Display Controller 6 IV3-BUS and Sprite
Engine (RLED) do not use the internal bus.

28 to 26 — AllO R Reserved
These bits are always read as 0. The write value should always be 0.
25 VDC601 1 R/W Video Display Controller 6 IV1-BUS Access Attribute when Writing
AWNS This bit specifies access attribute when the Video Display Controller 6 IV1-BUS performs

write access.

The value of this bit is used as the AWPROTI[1] signal for the Video Display Controller 6
IV1-BUS.

0: Secure access

1: Non-secure access

Modify the value of this bit only while the Video Display Controller 6 1V3-BUS does not use
the internal bus.

24 t0 22 — All0 R Reserved
These bits are always read as 0. The write value should always be 0.
21 VDC602 1 R/W Video Display Controller 6 IV5-BUS and Sprite Engine (SUO) Access Attribute when
ARNS Reading

This bit specifies access attribute when the Video Display Controller 6 IV5-BUS and Sprite
Engine (SUO0) perform read access.

The value of this bit is used as the ARPROT[1] signal for the Video Display Controller 6 IV5-
BUS and Sprite Engine (SUO).

0: Secure access

1: Non-secure access

Modify the value of this bit only while the Video Display Controller 6 IV5-BUS and Sprite
Engine (SUO0) do not use the internal bus.

20to 6 — All 0 R Reserved
These bits are always read as 0. The write value should always be 0.
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Initial
Bit Bit Name Value R/W

Description

5 VDC604 1 R/W
ARNS

Video Display Controller 6 IV6-BUS and Sprite Engine (SU1) Access Attribute when
Reading

This bit specifies access attribute when the Video Display Controller 6 IV6-BUS and Sprite
Engine (SU1) perform read access.

The value of this bit is used as the ARPROT][1] signal for the Video Display Controller 6 IV6-
BUS and Sprite Engine (SU1).

0: Secure access

1: Non-secure access

Modify the value of this bit only while the Video Display Controller 6 IV6-BUS and Sprite
Engine (SU1) do not use the internal bus.

4t00 — AllO R

Reserved
These bits are always read as 0. The write value should always be 0.
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5.11.24

Master Access Control Register 4 (MSTACCCTL4)

This register controls the access attribute when the master module accesses the slave area.

Bit: 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
_ _ _ _ _ _ |usBoo | _ _ _ B B _ |usBot| _
AXNS AXNS
Initial value : 0 0 0 0 0 0 1 0 0 0 0 0 0 0 1 0
R/W : R R R/W R R/W
Bt: 45 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
_ _ _ _ _ _ |usB10| _ _ _ _ _ _ |usB11| _
AXNS AXNS
Initial value : 0 0 0 0 0 0 1 0 0 0 0 0 0 0 1 0
R/W : R R R/W R R/W
Bit Initial
Bit Name Value R/W Description
31to 26 — All 0 R Reserved
These bits are always read as 0. The write value should always be 0.
25 USB00 1 R/W USB 2.0 Host/Function Module channel 0 port 0 Access Attribute when Reading/Writing
AxXNS This bit specifies access attribute when the USB 2.0 Host/Function Module channel 0 port 0
performs read/write access.
The value of this bit is used as the ARPROT[1[/AWPROT][1] signal for the USB 2.0 Host/
Function Module channel 0 port 0.
0: Secure access
1: Non-secure access
Modify the value of this bit only while the USB 2.0 Host/Function Module channel 0 port 0
does not use the internal bus.
241018 — All0 R Reserved
These bits are always read as 0. The write value should always be 0.
17 USBO1 1 R/W  USB 2.0 Host/Function Module channel 0 port 1 Access Attribute when Reading/Writing
AxNS This bit specifies access attribute when the USB 2.0 Host/Function Module channel O port 1
performs read/write access.
The value of this bit is used as the ARPROT[1[/AWPROT][1] signal for the USB 2.0 Host/
Function Module channel O port 1.
0: Secure access
1: Non-secure access
Modify the value of this bit only while the USB 2.0 Host/Function Module channel O port 1
does not use the internal bus.
16 to 10 — All0 R Reserved
These bits are always read as 0. The write value should always be 0.
9 usB10 1 R/W  USB 2.0 Host/Function Module channel 1 port 0 Access Attribute when Reading/Writing
AxNS This bit specifies access attribute when the USB 2.0 Host/Function Module channel 1 port 0
performs read/write access.
The value of this bit is used as the ARPROT[1]/AWPROT[1] signal for the USB 2.0 Host/
Function Module channel 1 port 0.
0: Secure access
1: Non-secure access
Modify the value of this bit only while the USB 2.0 Host/Function Module channel 1 port 0
does not use the internal bus.
8to2 — All0 R Reserved

These bits are always read as 0. The write value should always be 0.
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Bit Initial
Bit Name Value R/W Description
1 uUsB11 1 R/W  USB 2.0 Host/Function Module channel 1 port 1 Access Attribute when Reading/Writing
AxXNS This bit specifies access attribute when the USB 2.0 Host/Function Module channel 1 port 1
performs read/write access.
The value of this bit is used as the ARPROT[1[/AWPROT][1] signal for the USB 2.0 Host/
Function Module channel 1 port 1.
0: Secure access
1: Non-secure access
Modify the value of this bit only while the USB 2.0 Host/Function Module channel 1 port 1
does not use the internal bus.
0 — 0 R Reserved

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

R0O1UHO0746EJ0400 Rev.4.00
Nov 27, 2020

RENESAS 5-47



RZ/A2M Group

5. LSI Internal Bus

5.11.25

Slave Access Control Register 0 (SLVACCCTLO)

This register specifies whether secure access to the modules in the slave area is only allowed or not.

Bit: 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
_ SYS _ _ _ _ _ |wvbceo | _ IMR20 | MTU3 _ GPT _ POE3
NS NS NS NS NS NS
Initial value : 0 1 0 0 0 1 0 1 0 1 0 1 0 1 0 1
R/W : R R/W R R R R R R/W R R/W R R/W R R/W R R/W
Bt: 45 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
_ POEG _ _ _ _ _ _ INTC2 _ WDT _ _ _ _
NS NS NS
Initial value : 0 1 0 0 0 0 0 1 0 1 0 1 0 0 0 0
R/W : R R/W R R R R R R R R/W R R/W R
Bit Initial
Bit Name Value R/W Description
31 — 0 R Reserved
This bit is always read as 0. The write value should always be 0.
30 SYS 1 R/W System Control Registers Access Attribute
NS This bit specifies whether secure access to the registers for low-power mode and clock-
pulse generator is only allowed or not.
0: Secure access is only allowed.
1: Non-secure access or secure access is allowed.
Modify the value of this bit only while the registers for low-power mode and clock-pulse
generator are not being accessed.
2910 27 — All0 R Reserved
These bits are always read as 0. The write value should always be 0.
26 — 1 R Reserved
This bit is always read as 1. The write value should always be 1.
25 — 0 R Reserved
This bit is always read as 0. The write value should always be 0.
24 VDC60 1 R/W Video Display Controller 6 Access Attribute
NS This bit specifies whether secure access to the video display controller 6 is only allowed or
not.
0: Secure access is only allowed.
1: Non-secure access or secure access is allowed.
Modify the value of this bit only while the video display controller 6 is not being accessed.
23 — 0 R Reserved
This bit is always read as 0. The write value should always be 0.
22 IMR20 1 R/W Distortion correction engine (IMR-LS2) Access Attribute
NS This bit specifies whether secure access to the Distortion correction engine (IMR-LS2) is
only allowed or not.
0: Secure access is only allowed.
1: Non-secure access or secure access is allowed.
Modify the value of this bit only while the Distortion correction engine (IMR-LS2) is not
being accessed.
21 — 0 R Reserved
This bit is always read as 0. The write value should always be 0.
20 MTU3 1 R/W Multi-function timer pulse unit 3 Access Attribute
NS This bit specifies whether secure access to the Multi-function timer pulse unit 3 is only
allowed or not.
0: Secure access is only allowed.
1: Non-secure access or secure access is allowed.
Modify the value of this bit only while the Multi-function timer pulse unit 3 is not being
accessed.
19 — 0 R Reserved

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

RO1UH0746EJ0400 Rev.4.00

Nov 27, 2020

RENESAS 5-48



RZ/A2M Group

5. LSI Internal Bus

Bit

Bit
Name

Initial
Value

R/wW

Description

18

GPT
NS

1

R/W

General-Purpose PWM Timer Access Attribute

This bit specifies whether secure access to the General-Purpose PWM Timer is only
allowed or not.

0: Secure access is only allowed.

1: Non-secure access or secure access is allowed.

Modify the value of this bit only while the General-Purpose PWM Timer is not being
accessed.

17

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

16

POE3
NS

R/wW

Port Output Enable 3 Access Attribute

This bit specifies whether secure access to the Port Output Enable 3 is only allowed or not.
0: Secure access is only allowed.

1: Non-secure access or secure access is allowed.

Modify the value of this bit only while the Port Output Enable 3 is not being accessed.

15

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

14

POEG
NS

R/wW

Port Output Enable Access Attribute for GPT

This bit specifies whether secure access to the port output enable for GPT is only allowed
or not.

0: Secure access is only allowed.

1: Non-secure access or secure access is allowed.

Modify the value of this bit only while the port output enable for GPT is not being accessed.

13t09

AllO

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

Reserved
This bit is always read as 1. The write value should always be 1.

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

INTC2
NS

R/wW

Interrupt Controller (other than GIC-400 register) Access Attribute

This bit specifies whether secure access to the Interrupt Controller (other than GIC-400
register) is only allowed or not.

0: Secure access is only allowed.

1: Non-secure access or secure access is allowed.

Modify the value of this bit only while the Interrupt Controller (other than GIC-400 register)
is not being accessed.

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

WDT
NS

R/W

Watchdog Timer Access Attribute

This bit specifies whether secure access to the Watchdog Timer is only allowed or not.
0: Secure access is only allowed.

1: Non-secure access or secure access is allowed.

Modify the value of this bit only while the Watchdog Timer is not being accessed.

3to0

AllO

R

Reserved
These bits are always read as 0. The write value should always be 0.
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5.11.26

Slave Access Control Register 1 (SLVACCCTLA)

This register specifies whether secure access to the modules in the slave area is only allowed or not.

Bit: 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
_ GPIO _ 12C _ |ostmo| _ |ostm1| _  |osTm2| SSIF B SPDIF _ RCAN
NS NS NS NS NS NS NS NS
Initial value : 0 1 0 1 0 0 0 1 0 1 0 1 0 1 0 1
R/W : R R/W R R/W R/W R R/W R R/W R R/W R R/W R R/W
Bit: 45 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
_ SE _ _ _ AD _ IRDA _ SCI _ SCIF _ Jcu _ RSPI
NS NS NS NS NS NS NS
Initial value : 0 1 0 0 0 1 0 1 0 1 0 1 0 1 0 1
RW: R RW R R RW R RW R RW R RW R RW R RW
Initial
Bit Bit Name Value R/W Description
31 — 0 R Reserved
These bits are always read as 0. The write value should always be 0.
30 GPIO 1 R/W  General I/O ports Access Attribute
NS This bit specifies whether secure access to the General I/O ports is only allowed or not.
0: Secure access is only allowed.
1: Non-secure access or secure access is allowed.
Modify the value of this bit only while the General I/O ports is not being accessed.
29 — 0 R Reserved
This bit is always read as 0. The write value should always be 0.
28 12C 1 R/W  12C Bus Interface channel 0 to 3 Access Attribute
NS This bit specifies whether secure access to the 12C Bus Interface channel 0 to 3 is only
allowed or not.
0: Secure access is only allowed.
1: Non-secure access or secure access is allowed.
Modify the value of this bit only while the 12C Bus Interface channel 0 to 3 is not being
accessed.
27 — 0 R Reserved
This bit is always read as 0. The write value should always be 0.
26 OSTMO 0 R/W OS Timer channel 0 Access Attribute
NS This bit specifies whether secure access to the OS Timer channel O is only allowed or not.
0: Secure access is only allowed.
1: Non-secure access or secure access is allowed.
Modify the value of this bit only while the OS Timer channel 0 is not being accessed.
25 — 0 R Reserved
This bit is always read as 0. The write value should always be 0.
24 OSTM1 1 R/W OS Timer channel 1 Access Attribute
NS This bit specifies whether secure access to the OS Timer channel 1 is only allowed or not.
0: Secure access is only allowed.
1: Non-secure access or secure access is allowed.
Modify the value of this bit only while the OS Timer channel 1 is not being accessed.
23 — 0 R Reserved
This bit is always read as 0. The write value should always be 0.
22 OSTM2 1 R/W OS Timer channel 2 Access Attribute
NS This bit specifies whether secure access to the OS Timer channel 2 is only allowed or not.
0: Secure access is only allowed.
1: Non-secure access or secure access is allowed.
Modify the value of this bit only while the OS Timer channel 2 is not being accessed.
21 — 0 R Reserved

This bit is always read as 0. The write value should always be 0.
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Bit

Bit Name

Initial
Value

R/W

Description

20

SSIF
NS

1

R/W

Serial Sound Interface Access Attribute

This bit specifies whether secure access to the Serial Sound Interface is only allowed or
not.

0: Secure access is only allowed.

1: Non-secure access or secure access is allowed.

Modify the value of this bit only while the Serial Sound Interface is not being accessed.

19

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

18

SPDIF
NS

R/W

Renesas SPDIF Interface Access Attribute

This bit specifies whether secure access to the Renesas SPDIF Interface is only allowed or
not.

0: Secure access is only allowed.

1: Non-secure access or secure access is allowed.

Modify the value of this bit only while the Renesas SPDIF Interface is not being accessed.

17

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

16

RCAN
NS

R/W

CANFD Interface Access Attribute

This bit specifies whether secure access to the CANFD interface is only allowed or not.
0: Secure access is only allowed.

1: Non-secure access or secure access is allowed.

Modify the value of this bit only while the CANFD interface is not being accessed.

15

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

14

SE
NS

R/wW

Sprite Engine Access Attribute

This bit specifies whether secure access to the Sprite Engine is only allowed or not.
0: Secure access is only allowed.

1: Non-secure access or secure access is allowed.

Modify the value of this bit only while the Sprite Engine is not being accessed.

13 to 11

AllO

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

10

AD
NS

R/wW

A/D Converter Access Attribute

This bit specifies whether secure access to the A/D Converter is only allowed or not.
0: Secure access is only allowed.

1: Non-secure access or secure access is allowed.

Modify the value of this bit only while the A/D Converter is not being accessed.

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

IRDA
NS

R/W

IrDA Access Attribute

This bit specifies whether secure access to the IrDA is only allowed or not.
0: Secure access is only allowed.

1: Non-secure access or secure access is allowed.

Modify the value of this bit only while the IrDA is not being accessed.

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

SCI
NS

R/W

Serial Communications Interface channel 0, 1 Access Attribute

This bit specifies whether secure access to the Serial Communications Interface channel 0,
1 is only allowed or not.

0: Secure access is only allowed.

1: Non-secure access or secure access is allowed.

Modify the value of this bit only while the Serial Communications Interface channel 0, 1 is
not being accessed.

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

SCIF
NS

R/wW

Serial Communications Interface with FIFO channel 0 to 4 Access Attribute

This bit specifies whether secure access to the Serial Communications Interface with FIFO
channel 0 to 4 is only allowed or not.

0: Secure access is only allowed.

1: Non-secure access or secure access is allowed.

Modify the value of this bit only while the Serial Communications Interface with FIFO
channel 0 to 4 is not being accessed.
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Bit Bit Name

Initial
Value

RwW

Description

3 —

0

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

2 JCU
NS

R/wW

JPEG Codec Unit Access Attribute

This bit specifies whether secure access to the JPEG Codec Unit is only allowed or not.
0: Secure access is only allowed.

1: Non-secure access or secure access is allowed.

Modify the value of this bit only while the JPEG Codec Unit is not being accessed.

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

0 RSPI
NS

R/W

Renesas Serial Peripheral Interface channel 0 to 2 Access Attribute

This bit specifies whether secure access to the Renesas Serial Peripheral Interface
channel 0 to 2 is only allowed or not.

0: Secure access is only allowed.

1: Non-secure access or secure access is allowed.

Modify the value of this bit only while the Renesas Serial Peripheral Interface channel 0 to 2
is not being accessed.
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5.11.27

Slave Access Control Register 2 (SLVACCCTL2)

This register specifies whether secure access to the modules in the slave area is only allowed or not.

Bit: 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
_ ETH _ _ _ D2D _ MIPI _ VIN _ _ _ _ _ _
NS NS NS NS
Initial value : 0 1 0 0 0 1 0 1 0 1 0 1 0 1 0 1
R/W : R/W R R R/W R R/W R R/W R R R R R R
Bt: 45 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
__ |usBoO| __ USBO1 __ {usB10| __ USB11 _ CEU _ DRP _ TSIP _ _
NS NS NS NS NS NS NS
Initial value: 0 1 0 1 0 1 0 1 0 1 0 1 0 0 0 0
R/W : R/W R R/W R/W R R/W R R/W R R/W R R/W
Bit Initial
Bit Name Value R/W Description
31 — 0 R Reserved
This bit is always read as 0. The write value should always be 0.
30 ETH 1 R/W Ethernet MAC controller channel 0/1 Access Attribute
NS This bit specifies whether secure access to the Ethernet MAC controller channel 0/1 is only
allowed or not.
0: Secure access is only allowed.
1: Non-secure access or secure access is allowed.
Modify the value of this bit only while the Ethernet MAC controller channel 0/1 is not being
accessed.
291to 27 — 0 R Reserved
These bits are always read as 0. The write value should always be 0.
26 D2D 1 R/W 2D Drawing Engine Access Attribute
NS This bit specifies whether secure access to the 2D Drawing Engine is only allowed or not.
0: Secure access is only allowed.
1: Non-secure access or secure access is allowed.
Modify the value of this bit only while the 2D Drawing Engine is not being accessed.
25 — 0 R Reserved
This bit is always read as 0. The write value should always be 0.
24 MIPI 1 R/W MIPI CSI-2 Interface Access Attribute
NS This bit specifies whether secure access to the MIPI CSI-2 Interface is only allowed or not.
0: Secure access is only allowed.
1: Non-secure access or secure access is allowed.
Modify the value of this bit only while the MIPI CSI-2 Interface is not being accessed.
23 — 0 R Reserved
This bit is always read as 0. The write value should always be 0.
22 VIN 1 R/W Video Input Module Access Attribute
NS This bit specifies whether secure access to the Video Input Module is only allowed or not.
0: Secure access is only allowed.
1: Non-secure access or secure access is allowed.
Modify the value of this bit only while the Video Input Module is not being accessed.
21 — 0 R Reserved
This bit is always read as 0. The write value should always be 0.
20 — 1 R Reserved
This bit is always read as 1. The write value should always be 1.
19 — 0 R Reserved
This bit is always read as 0. The write value should always be 0.
18 — 1 R Reserved

This bit is always read as 1. The write value should always be 1.
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Bit

Bit
Name

Initial
Value

R/W

Description

17

0

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

16

Reserved
This bit is always read as 1. The write value should always be 1.

15

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

14

USB00
NS

R/wW

USB 2.0 Host/Function Module channel 0 port 0 Access Attribute

This bit specifies whether secure access to the USB 2.0 Host/Function Module channel 0
port O is only allowed or not.

0: Secure access is only allowed.

1: Non-secure access or secure access is allowed.

Modify the value of this bit only while the USB 2.0 Host/Function Module channel O port 0 is
not being accessed.

13

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

12

USBO01
NS

R/W

USB 2.0 Host/Function Module channel 0 port 1 Access Attribute

This bit specifies whether secure access to the USB 2.0 Host/Function Module channel 0
port 1 is only allowed or not.

0: Secure access is only allowed.

1: Non-secure access or secure access is allowed.

Modify the value of this bit only while the USB 2.0 Host/Function Module channel O port 1 is
not being accessed.

1

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

10

USB10
NS

R/W

USB 2.0 Host/Function Module channel 1 port 0 Access Attribute

This bit specifies whether secure access to the USB 2.0 Host/Function Module channel 1
port O is only allowed or not.

0: Secure access is only allowed.

1: Non-secure access or secure access is allowed.

Modify the value of this bit only while the USB 2.0 Host/Function Module channel 1 port 0 is
not being accessed.

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

usSB11
NS

R/W

USB 2.0 Host/Function Module channel 1 port 1 Access Attribute

This bit specifies whether secure access to the USB 2.0 Host/Function Module channel 1
port 1 is only allowed or not.

0: Secure access is only allowed.

1: Non-secure access or secure access is allowed.

Modify the value of this bit only while the USB 2.0 Host/Function Module channel 1 port 1 is
not being accessed.

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

CEU
NS

R/W

Capture Engine Unit Access Attribute

This bit specifies whether secure access to the Capture Engine Unit is only allowed or not.
0: Secure access is only allowed.

1: Non-secure access or secure access is allowed.

Modify the value of this bit only while the Capture Engine Unit is not being accessed.

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

DRP
NS

R/W

DRP Access Attribute

This bit specifies whether secure access to the DRP is only allowed or not.

0: Secure access is only allowed.

1: Non-secure access or secure access is allowed.

Modify the value of this bit only while the DRP is not being accessed.

The setting of this bit is only effective for products with a DRP. For products without a DRP,
always write 1 to this bit.

Reserved
This bit is always read as 0. The write value should always be 0.
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Bit Initial

Bit Name Value R/W Description

2 TSIPNS 0 R/W Trusted Secure IP Access Attribute
This bit specifies whether secure access to the Trusted Secure IP is only allowed or not.
0: Secure access is only allowed.
1: Non-secure access or secure access is allowed.
Modify the value of this bit only while the Trusted Secure IP is not being accessed.
Note: Always write O to this bit in products without the Trusted Secure IP.

1,0 — AllO R Reserved

These bits are always read as 0. The write value should always be 0.
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5.11.28

Slave Access Control Register 3 (SLVACCCTL3)

This register specifies whether secure access to the modules in the slave area is only allowed or not.

Bit: 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
_ _ __ |sbmmc| _ [sbmmc| NAND _ _ _ cs B _ _ _
ONS NS NS NS
Initial value : 0 0 0 1 0 1 0 1 0 0 0 1 0 0 0 0
R/W : R R/W R/W R R/W R R R R/W
Bit: 45 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Initial value : 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RW: R R
Initial
Bit Bit Name Value R/W Description
311029 — All 0 R Reserved
These bits are always read as 0. The write value should always be 0.
28 SDMMCO 1 R/W SD/MMC host interface channel 0 Access Attribute
NS This bit specifies whether secure access to the SD/MMC host interface channel 0 is only
allowed or not.
0: Secure access is only allowed.
1: Non-secure access or secure access is allowed.
Modify the value of this bit only while the SD/MMC host interface channel 0 is not being
accessed.
27 — 0 R Reserved
This bit is always read as 0. The write value should always be 0.
26 SDMMCA1 1 R/W SD/MMC host interface channel 1 Access Attribute
NS This bit specifies whether secure access to the SD/MMC host interface channel 1 is only
allowed or not.
0: Secure access is only allowed.
1: Non-secure access or secure access is allowed.
Modify the value of this bit only while the SD/MMC host interface channel 1 is not being
accessed.
25 — 0 R Reserved
This bit is always read as 0. The write value should always be 0.
24 NAND 1 R/W NAND flash controller Access Attribute
NS This bit specifies whether secure access to the NAND flash controller is only allowed or
not.
0: Secure access is only allowed./
1: Non-secure access or secure access is allowed.
Modify the value of this bit only while the NAND flash controller is not being accessed.
23 to 21 — All 0 R Reserved
These bits are always read as 0. The write value should always be 0.
20 CS 1 R/W CoreSight Access Attribute
NS This bit specifies whether secure access to the CoreSight is only allowed or not.
0: Secure access is only allowed.
1: Non-secure access or secure access is allowed.
Modify the value of this bit only while the CoreSight is not being accessed.
19t0 0 — All 0 R Reserved

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

R0O1UHO0746EJ0400 Rev.4.00
Nov 27, 2020

RENESAS 5-56



RZ/A2M Group

5. LSI Internal Bus

5.11.29

Slave Access Control Register 4 (SLVACCCTLA4)

This register specifies whether secure access to the modules in the slave area is only allowed or not.

Bit: 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
_ BSC _ SPI _ OCTA _|ocTAR| HYP _ HYPR B RRAM | [ VRAMO
NS NS NS NS NS NS NS NS
Initial value : 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1
R/W : R R/W R R/W R R/W R R/W R R/W R R/W R R/W R R/W
Bt: 45 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
_ |vrRam1| _ |VvRAM2| _ |VRAM3| _ |VRAM4| _ _ _ _ _ _ _
NS NS NS NS
Initial value : 0 1 0 1 0 1 0 1 0 0 0 0 0 0 0 0
R/W : R R/W R R/W R R/W R R/W R
Initial
Bit Bit Name Value R/W Description
31 — 0 R Reserved
This bit is always read as 0. The write value should always be 0.
30 BSC 1 R/W Bus State Controller Access Attribute
NS This bit specifies whether secure access to the Bus State Controller is only allowed or not.
0: Secure access is only allowed.
1: Non-secure access or secure access is allowed.
Modify the value of this bit only while the Bus State Controller is not being accessed.
29 — 0 R Reserved
This bit is always read as 0. The write value should always be 0.
28 SPI 1 R/W SPI Multi I/O bus controller Access Attribute
NS This bit specifies whether secure access to the SPI Multi /O bus controller is only allowed or
not.
0: Secure access is only allowed.
1: Non-secure access or secure access is allowed.
Modify the value of this bit only while the SPI Multi I/O bus controller is not being accessed.
27 — 0 R Reserved
This bit is always read as 0. The write value should always be 0.
26 OCTA 1 R/W  Octa Memory Controller Access Attribute
NS This bit specifies whether secure access to the Octa Memory Controller is only allowed or
not.
0: Secure access is only allowed.
1: Non-secure access or secure access is allowed.
Modify the value of this bit only while the Octa Memory Controller is not being accessed.
25 — 0 R Reserved
This bit is always read as 0. The write value should always be 0.
24 OCTAR 1 R/W Octa Memory Controller Register Area Access Attribute
NS This bit specifies whether secure access to the Octa Memory Controller Register Area is only
allowed or not.
0: Secure access is only allowed.
1: Non-secure access or secure access is allowed.
Modify the value of this bit only while the Octa Memory Controller Register Area is not being
accessed.
23 — 0 R Reserved
This bit is always read as 0. The write value should always be 0.
22 HYP 1 R/W  HyperBus™ Controller Access Attribute
NS This bit specifies whether secure access to the HyperBusT™ Controller is only allowed or not.

0: Secure access is only allowed.
1: Non-secure access or secure access is allowed.
Modify the value of this bit only while the HyperBus™ Controller is not being accessed.
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Bit

Bit Name

Initial
Value

R/wW

Description

21

0

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

20

HYPR
NS

R/wW

HyperBus™ Controller Register Area Access Attribute

This bit specifies whether secure access to the HyperBus™ Controller Register Area is only
allowed or not.

0: Secure access is only allowed.

1: Non-secure access or secure access is allowed.

Modify the value of this bit only while the HyperBus™ Controller Register Area is not being
accessed.

19

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

18

RRAM
NS

R/W

On-Chip Data-Retention RAM Access Attribute

This bit specifies whether secure access to the On-Chip Data-Retention RAM is only allowed
or not.

0: Secure access is only allowed.

1: Non-secure access or secure access is allowed.

Modify the value of this bit only while the On-Chip Data-Retention RAM is not being
accessed.

17

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

16

VRAMO
NS

R/W

On-chip large-capacity RAM page 0 Access Attribute

This bit specifies whether secure access to the On-chip large-capacity RAM page 0 is only
allowed or not.

0: Secure access is only allowed.

1: Non-secure access or secure access is allowed.

Modify the value of this bit only while the On-chip large-capacity RAM page 0 is not being
accessed.

15

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

14

VRAM1
NS

R/W

On-chip large-capacity RAM page 1 Access Attribute

This bit specifies whether secure access to the On-chip large-capacity RAM page 1 is only
allowed or not.

0: Secure access is only allowed.

1: Non-secure access or secure access is allowed.

Modify the value of this bit only while the On-chip large-capacity RAM page 1 is not being
accessed.

13

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

12

VRAM2
NS

R/W

On-chip large-capacity RAM page 2 Access Attribute

This bit specifies whether secure access to the On-chip large-capacity RAM page 2 is only
allowed or not.

0: Secure access is only allowed.

1: Non-secure access or secure access is allowed.

Modify the value of this bit only while the On-chip large-capacity RAM page 2 is not being
accessed.

1

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

10

VRAM3
NS

R/wW

On-chip large-capacity RAM page 3 Access Attribute

This bit specifies whether secure access to the On-chip large-capacity RAM page 3 is only
allowed or not.

0: Secure access is only allowed.

1: Non-secure access or secure access is allowed.

Modify the value of this bit only while the On-chip large-capacity RAM page 3 is not being
accessed.

Reserved
This bit is always read as 0. The write value should always be 0.
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Initial
Bit Bit Name Value R/W Description
8 VRAM4 1 R/W  On-chip large-capacity RAM page 4 Access Attribute
NS This bit specifies whether secure access to the On-chip large-capacity RAM page 4 is only

allowed or not.
0: Secure access is only allowed.
1: Non-secure access or secure access is allowed.
Modify the value of this bit only while the On-chip large-capacity RAM page 4 is not being
accessed.

7to0 — AllO R Reserved
These bits are always read as 0. The write value should always be 0.
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5.12 Interrupt Request

When a decode error or a slave error occurs as described in the AXI bus response error status register (AXIRERRST), an
AXI bus response error interrupt request (PRRI) is issued.

An interrupt request is issued when a response is returned from the bus for which interrupt requests are enabled through
the AXI bus response error interrupt control register (AXIRERRCTL). To check the response error type, read the AXI
bus response error status register (AXIRERRST). To clear the interrupt request, clear the AXI bus response error status
register through the AXI bus response error clear register (AXIRERRCLR).

The write buffer listed in Table 5.7 outputs an interrupt request, when an error response is received during the transfer
described in the condition.

The interrupt signal is asserted high for eight cycles of the bus clock (Be). See Table 5.7 for the interrupt signals for the
write buffers.

This interrupt should be used only for debugging purposes. Make sure that no response error occurs during system

operation.

Table 5.7 Interrupt Signals for the Write Buffers
Interrupt signals Write Buffer Connection Source/Destination Condition
X2HPERI12_ERRINT North main bus / Peripheral buses 1 and 2 During write transfer with bufferable attribute
X2HPERI34_ERRINT North main bus / Peripheral bus 3
X2HPERI5_ERRINT North main bus / Peripheral bus 4
X2HPERI67_ERRINT North main bus / Peripheral bus 5
X2HDBGR_ERRINT North main bus / Peripheral bus 6
H2XDBG_ERRINT CoreSight / North main bus During write or read transfer
H2XETH_ERRINT Ethernet MAC controller / South main bus 2
H2XDAVO_ERRINT 2D Drawing Engine 0 / South main bus 1
H2XDAV1_ERRINT 2D Drawing Engine 1 / South main bus 1
H2XUSBOO_ERRINT USB 2.0 channel 0 / South main bus 2
H2XUSBO1_ERRINT USB 2.0 channel 0 / South main bus 2
H2XUSB10_ERRINT USB 2.0 channel 1/ South main bus 2
H2XUSB11_ERRINT USB 2.0 channel 1/ South main bus 2
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6.

Clock Pulse Generator

This LSI has a clock pulse generator that generates a CPU clock (I¢), image processing clock (Go), internal bus clock

(Bo), peripheral clock 1 (P1¢), and peripheral clock 0 (PO@). The clock pulse generator consists of a crystal oscillator,

PLL circuits, and divider circuits.

6.1

Features

Clock types

A CPU clock (Ip); an image processing clock (Go); an internal bus clock (B¢); peripheral clock 1 (P1g) for the
external bus interface; peripheral clock 0 (POg) for the on-chip peripheral modules. (CKIO: P1¢ or Be)
Frequency change function

CPU and image processing clock frequencies can be changed independently using the PLL (phase locked loop)
circuits and divider circuits within this module. Frequencies are changed by software using frequency control
register (FRQCR) settings.

Clock selection

The clocks of CKIO, SPI multi I/O bus controller, HyperBus™ controller, and Octa memory controller can be
changed by setting register (CKIOSEL, SCLKSEL).

Power-down mode control

The clock can be stopped in sleep mode, software standby mode, and deep standby mode, and specific modules can
be stopped using the module standby function. For details on clock control in the power-down modes, see section
52, Power-Down Modes.

SSCG function

The PLL (phase locked loop) circuit in the clock pulse generator includes an SSCG (spread spectrum clock
generator).

The SSCG can be used to decrease the peak value of EMI (electromagnetic interference) noise by frequency
modulation, that is, by slightly modulating the output frequency.

The specification of the SSCG for this LSI is as follows.

Specification of SSCG
(1) Modulation waveform (modulation profile): Triangle wave
(2) Type of spreading: Down-spreading
(3) Modulation rate: -2.2%
(4) Modulation frequency: 20.00 to 24.00 kHz
(clock mode 0: frequency on the EXTAL pin + 500
clock mode 1: frequency on the EXTAL pin + 1000)
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Figure 6.1 shows a block diagram of the clock pulse generator.
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1
1
1
1
1
1
1
:
1
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1
1
1
1
1
1
1
1
1

FRQCR: Frequency control register

CKIOSEL : CKIO select register
SCLKSEL : SCLK select register

[ Bus interface ]

K Peripheral bus)

Figure 6.1 Block Diagram

The blocks of this module function as follows:

(1) Crystal Oscillator

A crystal oscillator is connected to the XTAL and EXTAL pins. The frequency range is selected by the clock mode
settings.

(2) PLL Circuit

The PLL circuit is capable of multiplying the frequency of the input clock signal from the EXTAL pin by 88.

(3) Divider 1 and Divider 2

The frequency division ratio by divider 1 is one or one half, and is set by the clock mode.

Divider 2 generates a clock signal whose operating frequency can be used for the CPU clock, image processing clock,
internal bus clock, peripheral clock 1, and peripheral clock 0. Except for peripheral clock 0, the division ratio is set by the
frequency control register (FRQCR). The division ratios for peripheral clock 0 is fixed to 1/32.

(4) Clock Frequency Control Circuit

The clock frequency control circuit controls the clock frequency using the frequency control register (FRQCR).
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(5) Standby Control Circuit

The standby control circuit controls the states of the on-chip oscillation circuit and other modules during clock switching,
or, software standby or deep standby mode.

In addition, the standby control register is provided to control the power-down mode of other modules. For details on the
standby control register, see section 52, Power-Down Modes.

(6) Frequency Control Register (FRQCR)

The frequency control register (FRQCR) has control bits assigned for the following functions: clock output/non-output
from the CKIO pin during software standby mode or deep standby mode and the frequency division ratio of the CPU
clock (Ig), the internal bus clock (Bo), and the peripheral clock 1 (P1g). The frequency control register (FRQCR) has
control bits assigned for the frequency division ratio of the image processing clock (Go).

(7) CKIO Select Register (CKIOSEL) / SCLK Select Register (SCLKSEL)

The clock select registers (CKIOSEL, SCLKSEL) have control bits assigned for clock selection of the CKIO, the SPI
multi I/O bus controller, the HyperBus controller, and the Octa memory controller.

(8) SSCG Circuit

Operation of the SSCG circuit is switched on or off (enabled or disabled) by the MD CLKS pin. When the SSCG
function is disabled, all of the internal clock frequencies are fixed, i.e. not modulated. When the SSCG function is
enabled, the frequencies of clock signals supplied to peripheral modules other than those listed below are modulated.

Peripheral modules to which non-modulated clock signals are supplied:

Multi-function timer pulse unit 3, serial communications interface with FIFO, CAN FD interface, OS timer, general
PWM timer, serial communication interface, LVDS output interface (LVDS PLL circuit only), port output enable, and
dynamic reconfigurable processor.
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6.2 Input/Output Pins

Table 6.1 lists the clock pulse generator pins and their functions.

Table 6.1 Pin Configuration and Functions of the Clock Pulse Generator

Pin Name Symbol 110 Function

Mode control pin MD_CLK Input Switches the frequency range of EXTAL input.
MD_CLKS Input Enables or disables the SSCG circuit.

Crystal input/output pins XTAL Output Connected to the crystal resonator. (Leave this pin open when the

(clock input pins) crystal resonator is not in use.)
EXTAL Input Connected to the crystal resonator or used to input external clock.

Clock output pin CKIO Output Clock output pin.
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6.3 Clock Mode

Table 6.2 indicates the input/output clock frequency.

Table 6.2 Input/Output Clock Frequency
MD_CLK Clock I/0

Mode Pin Setting Source Output Divider 1 PLL Circuit CKIO Frequency

0 0 EXTAL/crystal resonator CKIO 1 ON (x 88) (EXTAL/crystal )
(10MHz to 12MHz) B :x11/x5.5/x2.75

P1¢:x5.5/x2.75

1 1 EXTAL/crystal resonator CKIO 1/2 ON (x 88) (EXTAL/crystal )

(20MHz to 24MHz) B :x5.5/x2.75/x1.375

P1¢:x2.75/x1.375

This LSI switches the division ratio of the PLL input clock by the setting of the MD CLKS pin while the RES# pin is
being held low.

The SSCG function is switched on or off by the setting of the MD CLKS pin while the RES# pin is being held low. The
following table shows the correspondence between SSCG operation and pin settings. Note that the pin setting does not
affect the PLL frequency multipliers and division ratios for individual clock signals.

Table 6.3 SSCG operation settings

MD_CLKS pin setting value SSCG operation
0 OFF
1 ON
RO1UHO0746EJ0400 Rev.4.00 RENESAS 6-5
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Table 6.4 lists the available frequency range and Table 6.5 lists the usable frequency range of output clock (CKIO).

Table 6.4 Available frequency range
PLL
frequency
multiplier Settable frequency range (MHz) (*3)
FRQCR Image
Register Input CPU processing Internal Peripheral Peripheral
Setting PLL Internal Clock ratio clock clock clock bus clock clock 1 clock 0
Mode Value*!  circuit (1:G:B:P1:P0)*2 (lp) (Go) (Bo) (P1o) (POo)
0 H'x012 ON (x88) 44:22:11:55:2.75 10.0t0 12.0 440to528 220 to 264 110to 132 5510 66 27.51t0 33
H'x112 22:22:11:55:275 220 to 264
H'x212 11:22:11:55:2.75 110 to 132
H'x322 55:11:55:55:2.75 55 to 66 110 to 132 55 to 66
H'x333 55:55:275:2.75:2.75 55 to 66 27.5t033 27.5t033
1 H'x012 ON (x88) 22:11:55:2.75:1.375 20.0t024.0 440t0528 220 to 264 110to 132 5510 66 27.51t0 33
H'x112 11:11:55:2.75:1.375 220 to 264
H'x212 55:11:55:275:1.375 110 to 132
H'x322 2.75:55:275:2.75:1.375 55 to 66 110 to 132 55 to 66
H'x333 2.75:2.75:1.375:1.375: 55 to 66 27.5t033 27.5t033
1.375

Table 6.5 Usable frequency range of output clock (CKIO)

CKIO select register (CKIOSEL[1:0]) setting value External clock (CKIO pin)
00 Bo

(max.132MHz)
01 P1o

(max. 66MHz)

Note 1. xin the FRQCR register setting depends on the set value in bits 12, 13, and 14.

Note 2. The ratio of clock frequencies, where the input clock frequency is assumed to be 1.

Note 3. When using the MIPI CSI-2 interface, be sure to set Gg = 264 MHz. G is always twice Be.
Note 4. When using the Image Renderer, be sure to set FRQCR = H'x012 or H'x112.

Caution: Do not use this LS| with frequency settings other than those in Table 6.4.
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6.4 Register Descriptions

Table 6.6 shows the register configuration of the clock pulse generator.

Table 6.6 Register Configuration
Register Name Abbreviation R/W Initial Value Address Access Size
Frequency Control Register FRQCR R/W  H0212 H'FCFE0010 16
CKIO Select Register CKIOSEL R/W  H0001 H'FCFEO0100 16
SCLK Select Register SCLKSEL R/W  HO0000 H'FCFE0104 16
6.4.1 Frequency Control Register (FRQCR)

FRQCR is a 16-bit readable/writable register used to specify whether a clock is output from the CKIO pin during normal

operation mode, change of gain of crystal oscillator for the XTAL pin, software standby mode, deep standby mode, and

standby mode cancellation. The register specifies the frequency division ratio for the CPU clock (1), the internal bus

clock (B¢), and the peripheral clock 1 (P1¢) used in the external bus interface. The image processing clock (Go) is

always twice the internal bus clock (Bg). FRQCR can be accessed in 16-bit units.

Bit: 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
— %fg CKOEN[1:0] | — — IFC[1:0] — — BFC[1:0] — — PFC[1:0]
Initial Value: 0 0 0 0 0 0 1 0 0 0 0 1 0 0 1 0
R/W: R R/W R/W R/W R R/W R/W R R/W R/W R R R/W R/W
Initial
Bit Bit Name Value R/W  Description
15 — 0 R Reserved
This bit is always read as 0. The write value should always be 0.
14 CKOEN2 0 R/W  Clock Output Enable 2
Specifies whether the CKIO pin outputs clock signals or is fixed to the low level when the gain of
the crystal oscillator for the XTAL pin is changed.
If this bit is set to 1, the CKIO pin is fixed to the low level when the gain of the crystal oscillator
for the XTAL pin is changed. Therefore, the malfunction of an external circuit caused by an
unstable CKIO clock while changing the gain of the crystal oscillator for the XTAL pin can be
prevented.
0: Unstable clock output
1: Low-level output
13,12 CKOEN 00 R/W  Clock Output Enable
[1:0] These bits specify whether the CKIO pin outputs clock signals, or is set to a fixed level or high
impedance (Hi-Z) during normal operation mode, deep standby mode, software standby mode,
or cancellation of standby mode.
If these bits are set to 01, the CKIO pin is fixed at low during deep standby mode, software
standby mode, or cancellation of software standby mode. Therefore, the malfunction of an
external circuit caused by an unstable CKIO clock during cancellation of software standby mode
can be prevented.
Table 6.7 lists CKOEN[1:0] settings.
1,10 — 00 R Reserved

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

Initial
Bit Name Value R/W

Description

9,8

IFC 10 R/W
[1:0]

CPU Clock Frequency Division Ratio

These bits specify the frequency division ratio of the CPU clock with respect to the output
frequency of PLL circuit.

Note: See section 6.5.1, Changing the Division Ratio.

00: 1/2 time
01: 1/4 time
10: 1/8 time
11: 1/16 time

7,6

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

54

BFC 01 R/W
[1:0]

Internal bus clock Frequency Division Ratio

These bits specify the frequency division ratio of the internal bus clock with respect to the output
frequency of PLL circuit.

Note: See section 6.5.1, Changing the Division Ratio.

00: Reserved (setting prohibited)
01: 1/8 time

10: 1/16 time

11: 1/32 time

3,2

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

1,0

PFC 10 R/W
[1:0]

Frequency division ratio of peripheral clock 1 used in the external bus interface

These bits specify the frequency division ratio of the peripheral clock 1 with respect to the output
frequency of PLL circuit.

Note: See section 6.5.1, Changing the Division Ratio.

00: Reserved (setting prohibited)
01: Reserved (setting prohibited)
10: 1/16 time
11: 1/32 time

Table 6.7 CKOENT[1:0] Settings

Setting

Normal Operation

Software Standby Mode Deep Standby Mode*

00

Output

Output off (Hi-Z) Output off (Hi-Z)

01

Output

Low-level output Low-level output

10

Output

Output (unstable clock output) Low-level or high-level output

1

Output off (Hi-Z)

Output off (Hi-Z) Output off (Hi-Z)

Note: Note that the first cycle of the output CKIO clock may be missing after release from deep standby.

R01UHO0746EJ0400 Rev.4.00
Nov 27, 2020

RENESAS 6-8



RZ/A2M Group

6. Clock Pulse Generator

6.4.2

CKIO Select Register (CKIOSEL)

CKIOSEL is a 16-bit readable/writable register used to select the CKIO output clock. CKIOSEL can be accessed in 16-

bit units.

This register setting can not be processed while accessing the CSO to CS5 external address spaces. This register setting

must be processed by the program on the on-chip RAM.

Bit: 15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
— — — — — — — — — — — — — — | CKIOSEL[1:0]
Initial Value: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
R/W: R R/W R/W
Bit Bit Name Initial Value R/W Description
15t0 2 — All0 R Reserved
These bits are always read as 0. The write value should always be 0.
1,0 CKIOSEL[1:0] 01 R/W CKIO Output Clock Select

00: By Clock output

01: P1¢ Clock output

10: Reserved (Setting prohibited)
11: Reserved (Setting prohibited)

R01UHO0746EJ0400 Rev.4.00
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6.4.3

SCLK Select Register (SCLKSEL)

SCLKSEL is a 16-bit readable/writable register used to change the frequency of SPI multi I/O bus controller, HyperBus
controller, and Octa memory controller. SCLKSEL can be accessed in 16-bit units.

Register setting of SCLKSEL can not be processed while accessing the setting target memory. This register setting must

be processed by the program on the on-chip RAM.

Bit: 15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
— — — — — — OCTCR [1:0] — — HYMCR [1:0] — — SPICR[1:0]
Initial Value: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
R/IW R R R R/W R/W R R/W R/W R/W R/W
Bit Bit Name Initial Value R/W Description
15t0 10 — All 0 R Reserved
These bits are always read as 0. The write value should always be 0.
9,8 OCTCR [1:0] 00 R/W Octa memory controller Clock Select*"
00: POg Clock output
01: P1¢ Clock output
10: By Clock output
11: Go Clock output
7,6 — All 0 R Reserved
These bits are always read as 0. The write value should always be 0.
54 HYMCR [1:0] 00 R/W HyperBus controller Clock Select*?
00: POg Clock output*2
01: P1¢ Clock output
10: By Clock output
11: Go Clock output
3,2 — All 0 R Reserved
These bits are always read as 0. The write value should always be 0.
1,0 SPICR [1:0] 00 R/W SPI multi I/O bus controller Clock Select*"

00: POg Clock output
01: P1¢ Clock output
10: By Clock output
11: Go Clock output

Note 1. The setting value that satisfies both the electrical characteristics of this LS| and the external memory must be selected.
Note 2. If the HyperBus controller is to be used, set these bits to a value other than 00.
Note 3. The frequency of the external output clock is one half that of the frequency selected by this register.
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6.5 Changing the Frequency

The frequency of the CPU clock (1), internal bus clock (Bo), peripheral clock 1 (P1¢) and image processing clock (Go)
can be changed by changing the division rate of divider. The division rate can be changed by software through the
frequency control register (FRQCR).

6.5.1 Changing the Division Ratio

The division rate of divider can be changed by the following operation.

Change IFC[1:0], BFC[1:0] or PFC[1:0] of the frequency control register (FRQCR).

After waiting for the completion of the issued request from the bus master, hardware will automatically stop the bus
master and start the frequency change.

If the issued request is not completed, the frequency can not be changed. Do not access registers of the modules in the
standby state.

In addition, in order to suppress an unintended requests from the bus master, each bus master must be stopped by
software before changing the frequency.

The clock selection registers (CKIOSEL, SCLKSEL) switch the clock of the CKIO, SPI multi I/O bus controller,
HyperBus controller, and Octa memory controller without waiting for completion of the issued request for the bus
master.

1. Set the standby mode_en bit of the power control register in the PL310. For details of registers, refer to CoreLink
Level 2 Cache Controller L2C-310 Technical Reference Manual issued by ARM Ltd.

2. In the initial state, [IFC[1:0] = B'10, BFC[1:0] = B'01, and PFC[1:0] = B'10.

3. Set the desired value in the IFC[1:0], BFC[1:0], and PFC[1:0] bits. Note that if the wrong value is set, this LSI will
malfunction.

4. After the register bits (IFC[1:0], BFC[1:0], and PFC[1:0]) have been set, the clock is supplied of the new division
ratio.

Note:  When executing the WFI instruction after changing the frequency, be sure to read the frequency control registers
(FRQCR) to confirm that the new settings are in place and read the ISBUSY bit in the CPU status register
(CPUSTS) to confirm that it is set to 0 beforehand.

For the CPUSTS register, see section 52, Power-Down Modes.
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6.6 Usage of the Clock Pins

For the connection of a crystal resonator or the input of a clock signal, this LSI circuit has the pins listed in Table 6.8.
With regard to these pins, take care on the following points. Furthermore, Xin pin and Xout pin are used in this section to
refer to the pins listed in the table.

Table 6.8 Clock Pins

Xin Pins Xout Pins
(Used for Connection of a Crystal Resonator and (Used for Connection of a Crystal
Input of External Clock Signals) Resonator)
EXTAL XTAL
USB_X1 USB_X2
AUDIO_X1 AUDIO_X2
RTC_X1 RTC_X2
6.6.1 In the Case of Inputting an External Clock

An example of the connection of an external clock is shown in Figure 6.2. In cases where the Xout pin is left in the
open-circuit state, make sure the parasitic capacitance is no greater than 10pF.

This LS|
External clock input I | I | I | ——— P Xin
Open-circuit ——— X Xout
Figure 6.2 Example of the Connection of an External Clock
RO1UHO0746EJ0400 Rev.4.00 RENESAS 6-12

Nov 27, 2020



RZ/A2M Group 6. Clock Pulse Generator

6.6.2 In the Case of Using a Crystal Resonator

An example of the connection of crystal resonator is shown in Figure 6.3.

Place the crystal resonator and capacitors (CL1 and CL2) as close to pins Xin and Xout as possible. Furthermore, to
avoid inductance so that oscillation is correct, use the points where the capacitors are connected to the crystal resonator
in common and do not place wiring patterns close to these components.

Since the design of the user board is closely connected with the effective characteristics of the crystal resonator, refer to
the example of connection of the crystal resonator that is introduced in this section and perform thorough evaluation on
the user side as well. The rated value of the crystal resonator will vary with the floating capacitances and so on of the
crystal resonator and mounted circuit, so proceed with decisions on the basis of full discussions with the maker of the
crystal resonator. Ensure that voltages applied to the clock pins do not exceed the maximum rated values.

Although the feedback resistor is included in this LSI, an external feedback resistor may be required in some cases. This
depends on the characteristics of the crystal resonator.

Set the parameters (of resistors and capacitors) with thorough evaluation on the user side.

This LSI
CL1

1 J_ D3
Crystal E

resonator Ror
CL2
11 A xXout AAA : 'l>" o To internal

LA} v vy vy sections

Xin

AAA
AA

Yvy
ey
T

Rop Rip
™
Figure 6.3 Example of the Connection of a Crystal Resonator
6.6.3 In the Case of Not Using the Clock Pin

In cases where the pins are not in use, fix the level on the Xin pin by connecting it to a pull-up resistor, pull-down
resistor, the power supply, or to the ground, and leave the Xout pin open-circuit.
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6.7 Oscillation Stabilizing Time
6.7.1 Oscillation Stabilizing Time of the On-chip Crystal Oscillator

In the case of using a crystal resonator, wait for the oscillation stabilizing time of the on-chip oscillation circuit at the
following cases, to keep the oscillation stabilizing time of the on-chip crystal oscillator (in the case of inputting an
external clock input, it is not necessary).

« Poweron

« Releasing the software standby mode or deep standby mode by RES# pin

o Changing from halting oscillation to running oscillation by power-on reset or register setting (AUDIO_X1)
« Changing from halting oscillation to running oscillation by register setting (RTC_X1)

o Changing the gain of the on-chip crystal oscillator by RES# pin (EXTAL)

6.7.2 Oscillation Stabilizing Time of the PLL circuit

The clock from EXTAL is supplied to the PLL circuit. So, regardless of whether using a crystal resonator or inputting an
external clock from EXTAL, wait for at least the oscillation stabilizing time at the following cases, to keep the oscillation
stabilizing time of the PLL circuit.

« Power on (in the case of using the crystal resonator)/start inputting external clock (in the case of inputting the
external clock)

« Releasing the software standby mode or deep standby mode by RES# pin

Note: The oscillation stabilizing time is kept by the counter running in the LSI at the following cases.
« Releasing the software standby mode or deep standby mode by the other than RES# pin

o Changing the gain of the on-chip crystal oscillator by the register setting (EXTAL)
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6.8 Notes on Board Design
6.8.1 Note on Using a PLL Oscillation Circuit

In the PLLVcc connection pattern for the PLL, signal lines from the board power supply pins must be as short as possible
and pattern width must be as wide as possible to reduce inductive interferences.

Since the analog power supply pins of the PLL are sensitive to the noise, the system may malfunction due to inductive
interference at the other power supply pins. To prevent such malfunction, the analog power supply pins and the digital
power supply pins Vce and PVec should not supply the same resources on the board if at all possible.

6.9 Definition of Modulation Rate and Frequency in the SSCG Specification

The SSCG circuit can be used to decrease the peak value of electromagnetic interference noise by frequency modulation,
i.e. by slightly modulating the output frequency. In this case, the rate of change in the frequency and the size of the
change to the input clock frequency are defined as the modulation rate and modulation frequency, respectively.

Figure 6.4 shows the modulation rate and modulation frequency.

Frequency

A .
Output signal

1/modulation frequency

Center frequency (f0) » Time
f0 - 3.3% (clock mode 0),
f0 - 8.1% (clock mode 1) Modulation rate
\
Figure 6.4 Definition of SSCG Modulation Rate and Frequency
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6.10 Clock Signals

6.10.1 Clock Signals for the System and Realtime Clock

| T T T T e e e e e e e e e e e - =
1
: Divider 1 Divider 2 '
H | 1y CPUclock
- | .
' | *1 | |PLL Cé;cun : (l¢ Max : 528 MHz)
' x1/2 (x 88) —® Image processing clock
! , (G Max : 264 MHz)
1 — |nternal bus clock
! Efgﬁ - 1 (Be Max: 132 MHz)
—————9 Peripheral clock 1
10.00t0 12.00 MHz/ | P Max . 66 MHz)
20.00 to 24.00 MHz 1 ——L Peripheral clock 0
. 1 (POg Max : 33 MHz)
! ———» Peripheral clock 1C
XTAL R SVt Ly ] i (Pl Max : 66 MHz)
1 |oscillator | B 1
L4 >| LMSE CLK L' CKIO (Max : 132 MHz)
EXTAL select !
: :
1 1
1 1
1 1
1 1
1 1
1 1
! | Peripheral clock 1C:
1 1 The frequency of this clock signal is not modulated even
, 1 if the SSCG function is enabled.
1
H 1
1 1
B e L e 1
Realtime clock
32768 kHz  ——0 — .
rystal ! 1
RTC_X2 oscillator H - p| Divider |—128Hz
Ll 1
RTC_X1 1 i :
b e e e o o 1
Figure 6.5 Clock Signals for the System and Realtime Clock
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6.10.2 Audio and USB Clock Signals

Max: 50.00 MHz
Crystal
AUDIO_X2 g_oscillator_>

X AUDIO_XOUT
AUDIO_X1 IZI—*—»

Serial sound interface channels 0 to 3

>
| Divider|# Oversampling
clock

\

Renesas SPDIF interface

Max: 50.00 MHz
AUDIO_CLKR

\

| Oversampling
clock

Crystal USB 2.0 host/function interface
XTAL X oscillator > _
EXTAL &—f—> BLL
12/24MHz | (x10, 20, [-»Divider stsgo MHz
uss X2 B—padio ™ || L
USB_X1 IZI—‘—b
48 MHz
Figure 6.6 Audio and USB Clock Signals
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6.10.3 Video Image Clock Signals (Channel 0)

oottt TS T T T T T T T e m e e m T T T
: Video display controller 6 :
I |
Max. 87 MHz | !
DVO_CLK X | - Video input clock !
| i
I |
I |
I
: Image renderer i
I |
i o> !
| i
I |
I |
' Video display controller 6 :
Max. 87 MHz | > . |
LCDO_EXTCLK ' > Pixel !
LCD1 EXTCLK : ;‘» Divider [~ clock :
- ! ] — > |
1 Peripheral !
: clock 1 > :
1 > |
I |
I |
I |
I |
S L o e e e e e e e e e e = 4
LVDS HSCLK
LVDS output interface LVDS LSCLK
> . o Divided
— > —>>1 > |
> Divider PLL Divider by 7 |LScLK (VDS
—| communication clock
Peripheral
clock 1C >
HSCLK: LVDS
communication clock
Capture engine unit
VIO_CLK K——p

Figure 6.7 Video Image Clock Signals (Channel 0)

6.10.4 Other Clock Signals 1

CAN interface

CAN CLK [

Peripheral 12
clock 1C L

» clock

|

Oversampling

Debugger interface (CoreSight)

TCK B——

Ethernet controller

ETO_TXCLK,ET1_TXCLK B———p>
ETO_TXCLK,ET1 TXCLK B—

Figure 6.8 Clock Signals for Other Modules 1
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6.10.5 Other Clock Signals 2
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Figure 6.9 Clock Signals for Other Modules 2
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6.10.6 Internal Clock Signals (1)
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Figure 6.10 Distribution of Internal Clock Signals
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6.10.7 Internal Clock Signals (2)
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Figure 6.11 Distribution of Internal Clock Signals (2)
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6.10.8 Internal Clock Signals (3)
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Figure 6.12 Distribution of Internal Clock Signals (3)
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7. Interrupt Controller

The interrupt controller ascertains the priority of interrupt sources and controls interrupt requests to the CPU. The

interrupt controller registers set the order of priority of each interrupt, allowing the user to process interrupt requests

according to the user-set priority.

7.1 Features

« 32 levels of interrupt priority can be set.

By setting the interrupt priority registers, the priorities of IRQ interrupts, on-chip peripheral module interrupts, and

pin interrupts can be selected from 32 levels for request sources.

« NMI noise canceler function

An NMI input-level bit indicates the NMI pin state. By reading this bit in the interrupt exception service routine, the

pin state can be checked, enabling it to be used as the noise canceler function.

« Arm PrimeCell® generic interrupt controller (GIC-400)*

Note: * The GIC-400 supports version 2 of the specification for the architecture of the Arm generic interrupt controller

(GIC).

Figure 7.1 shows a block diagram.

Peripheral bus AXI bus
N N Tttt
| '
! ' Interrupt request
NMI  ——] h
i Input GIC ! CPU
' control i
IRQ7 to IRQO ——] - '
1 1
'
' '
| '
' '
' '
| '
'
' '
| '
'
| '
'
i
Interrupt ID32 Priority H
identifier '
'
'
'
'
1
to i
On-Chip Peripheral Module Interrupts '
i
'
'
'
i
Interrupt ID479 '
'
'
'
'
T 1
' '
' '
| '
' '
' '
| '
' '
' '
| '
' '
' '
| '
' '
' '
| '
' '
' '
Pin Interrupts —t (Interrupt request) '
1 1
' '
TINT31to TINTO  *===-==--==---=-~ INTC ===-=----mmoon !
Figure 7.1 Block Diagram
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7.2 Input/Output Pins

Table 7.1 shows the pin configuration.

Table 7.1 Pin Configuration
Pin Name Symbol 110 Function
Nonmaskable interrupt input pin NMI Input Input of nonmaskable interrupt request signal
Interrupt request input pins IRQ7 to IRQO Input Input of maskable interrupt request signals
TINT31 to TINTO Input Input of maskable interrupt request signals

7.3 Register Descriptions

Table 7.2 shows the register configuration. These registers are used to set the interrupt priorities and control detection of

the external interrupt input signal.

For a description of the registers other than interrupt control register 0, interrupt control register 1, and IRQ interrupt

request register, see the Arm Generic Interrupt Controller Architecture Specification and the PrimeCell® Generic

Interrupt Controller (GIC-400) Technical Reference Manual from Arm.

Table 7.2 Register Configuration
Access
Register Name Abbreviation R/W Initial Value Address Size
Interrupt control register 0 ICRO RW *1 H'FCFE F800 16
Interrupt control register 1 ICR1 RW H'0000 H'FCFE F802 16
IRQ Interrupt Request Register IRQRR RW "2 H'0000 H'FCFE F804 16
Divider Controller Register GICD_CTLR RW H’00000000 H'E822 1000 32
Interrupt controller type register GICD_TYPER RO H’0000FCOF "3 H'E822 1004 32
Distributor implementer identification register GICD_IIDR RO H'0200143B H'E822 1008 32
Interrupt group register 0 GICD_IGROUPRO RW H’00000000 H'E822 1080 32
Interrupt group register 1 GICD_IGROUPR1 RwW H’00000000 H'E822 1084 32
Interrupt group register 2 GICD_IGROUPR2 RW H’00000000 H'E822 1088 32
Interrupt group register 3 GICD_IGROUPR3 RW H’00000000 H'E822 108C 32
Interrupt group register 4 GICD_IGROUPR4 RW H’00000000 H'E822 1090 32
Interrupt group register 5 GICD_IGROUPRS5 RW H’00000000 H'E822 1094 32
Interrupt group register 6 GICD_IGROUPR6 RW H’00000000 H'E822 1098 32
Interrupt group register 7 GICD_IGROUPR7 RwW H’00000000 H'E822 109C 32
Interrupt group register 8 GICD_IGROUPRS8 RW H’00000000 H'E822 10A0 32
Interrupt group register 9 GICD_IGROUPR9 RW H’00000000 H'E822 10A4 32
Interrupt group register 10 GICD_IGROUPR10 RW H’00000000 H'E822 10A8 32
Interrupt group register 11 GICD_IGROUPR11 RW H’00000000 H'E822 10AC 32
Interrupt group register 12 GICD_IGROUPR12 RW H’00000000 H'E822 10B0 32
Interrupt group register 13 GICD_IGROUPR13 RW H’00000000 H'E822 10B4 32
Interrupt group register 14 GICD_IGROUPR14 RW H’00000000 H'E822 10B8 32
Interrupt group register 15 GICD_IGROUPR15 RW H’00000000 H'E822 10BC 32
Interrupt set-enable register 0 GICD_ISENABLERO RW H'0000FFFF H'E822 1100 32
Interrupt set-enable register 1 GICD_ISENABLER1 RW H’00000000 H'E822 1104 32
Interrupt set-enable register 2 GICD_ISENABLER2 RW H’00000000 H'E822 1108 32
Interrupt set-enable register 3 GICD_ISENABLER3 RW H’00000000 H'E822 110C 32
Interrupt set-enable register 4 GICD_ISENABLER4 RW H’00000000 H'E822 1110 32
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Table 7.2 Register Configuration
Access
Register Name Abbreviation R/W Initial Value Address Size
Interrupt set-enable register 5 GICD_ISENABLER5 RW H’00000000 H'E822 1114 32
Interrupt set-enable register 6 GICD_ISENABLER®6 RwW H’00000000 H'E822 1118 32
Interrupt set-enable register 7 GICD_ISENABLER7 RwW H’00000000 H'E822 111C 32
Interrupt set-enable register 8 GICD_ISENABLERS8 RW H’00000000 H'E822 1120 32
Interrupt set-enable register 9 GICD_ISENABLER9 RW H’00000000 H'E822 1124 32
Interrupt set-enable register 10 GICD_ISENABLER10 RW H’00000000 H'E822 1128 32
Interrupt set-enable register 11 GICD_ISENABLER11 RW H’00000000 H'E822 112C 32
Interrupt set-enable register 12 GICD_ISENABLER12 RwW H’00000000 H'E822 1130 32
Interrupt set-enable register 13 GICD_ISENABLER13 RwW H’00000000 H'E822 1134 32
Interrupt set-enable register 14 GICD_ISENABLER14 RW H’00000000 H'E822 1138 32
Interrupt set-enable register 15 GICD_ISENABLER15 RW H’00000000 H'E822 113C 32
Interrupt clear-enable register 0 GICD_ICENABLERO RW H’00000000 H'E822 1180 32
Interrupt clear-enable register 1 GICD_ICENABLER1 RW H’00000000 H'E822 1184 32
Interrupt clear-enable register 2 GICD_ICENABLER2 RW H’00000000 H'E822 1188 32
Interrupt clear-enable register 3 GICD_ICENABLER3 RwW H’00000000 H'E822 118C 32
Interrupt clear-enable register 4 GICD_ICENABLER4 RW H’00000000 H'E822 1190 32
Interrupt clear-enable register 5 GICD_ICENABLERS5 RW H’00000000 H'E822 1194 32
Interrupt clear-enable register 6 GICD_ICENABLER®6 RW H’00000000 H'E822 1198 32
Interrupt clear-enable register 7 GICD_ICENABLER7 RW H’00000000 H'E822 119C 32
Interrupt clear-enable register 8 GICD_ICENABLERS RW H’00000000 H'E822 11A0 32
Interrupt clear-enable register 9 GICD_ICENABLER9 RwW H’00000000 H'E822 11A4 32
Interrupt clear-enable register 10 GICD_ICENABLER10 RW H’00000000 H'E822 11A8 32
Interrupt clear-enable register 11 GICD_ICENABLER11 RW H’00000000 H'E822 11AC 32
Interrupt clear-enable register 12 GICD_ICENABLER12 RW H’00000000 H'E822 11B0 32
Interrupt clear-enable register 13 GICD_ICENABLER13 RW H’00000000 H'E822 11B4 32
Interrupt clear-enable register 14 GICD_ICENABLER14 RW H’00000000 H'E822 11B8 32
Interrupt clear-enable register 15 GICD_ICENABLER15 RW H’00000000 H'E822 11BC 32
Interrupt set-pending register 0 GICD_ISPENDRO RW H’00000000 H'E822 1200 32
Interrupt set-pending register 1 GICD_ISPENDR1 RW H’00000000 H'E822 1204 32
Interrupt set-pending register 2 GICD_ISPENDR2 RW H’00000000 H'E822 1208 32
Interrupt set-pending register 3 GICD_ISPENDR3 RW H’00000000 H'E822 120C 32
Interrupt set-pending register 4 GICD_ISPENDR4 RW H’00000000 H'E822 1210 32
Interrupt set-pending register 5 GICD_ISPENDR5 RW H’00000000 H'E822 1214 32
Interrupt set-pending register 6 GICD_ISPENDR6 RW H’00000000 H'E822 1218 32
Interrupt set-pending register 7 GICD_ISPENDR7 RW H’00000000 H'E822 121C 32
Interrupt set-pending register 8 GICD_ISPENDRS8 RW H’00000000 H'E822 1220 32
Interrupt set-pending register 9 GICD_ISPENDR9 RW H’00000000 H'E822 1224 32
Interrupt set-pending register 10 GICD_ISPENDR10 RW H’00000000 H'E822 1228 32
Interrupt set-pending register 11 GICD_ISPENDR11 RW H’00000000 H'E822 122C 32
Interrupt set-pending register 12 GICD_ISPENDR12 RwW H’00000000 H'E822 1230 32
Interrupt set-pending register 13 GICD_ISPENDR13 RwW H’00000000 H'E822 1234 32
Interrupt set-pending register 14 GICD_ISPENDR14 RwW H’00000000 H'E822 1238 32
Interrupt set-pending register 15 GICD_ISPENDR15 RW H’00000000 H'E822 123C 32
Interrupt clear-pending register 0 GICD_ICPENDRO RW H’00000000 H'E822 1280 32
Interrupt clear-pending register 1 GICD_ICPENDR1 RW H’00000000 H'E822 1284 32
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Table 7.2 Register Configuration
Access
Register Name Abbreviation R/W Initial Value Address Size
Interrupt clear-pending register 2 GICD_ICPENDR2 RW H’00000000 H'E822 1288 32
Interrupt clear-pending register 3 GICD_ICPENDRS3 RW H’00000000 H'E822 128C 32
Interrupt clear-pending register 4 GICD_ICPENDR4 RwW H’00000000 H'E822 1290 32
Interrupt clear-pending register 5 GICD_ICPENDRS RW H’00000000 H'E822 1294 32
Interrupt clear-pending register 6 GICD_ICPENDRG6 RW H’00000000 H'E822 1298 32
Interrupt clear-pending register 7 GICD_ICPENDR? RW H’00000000 H'E822 129C 32
Interrupt clear-pending register 8 GICD_ICPENDRS RW H’00000000 H'E822 12A0 32
Interrupt clear-pending register 9 GICD_ICPENDR9 RwW H’00000000 H'E822 12A4 32
Interrupt clear-pending register 10 GICD_ICPENDR10 RwW H’00000000 H'E822 12A8 32
Interrupt clear-pending register 11 GICD_ICPENDR11 RW H’00000000 H'E822 12AC 32
Interrupt clear-pending register 12 GICD_ICPENDR12 RW H’00000000 H'E822 12B0 32
Interrupt clear-pending register 13 GICD_ICPENDR13 RW H’00000000 H'E822 12B4 32
Interrupt clear-pending register 14 GICD_ICPENDR14 RW H’00000000 H'E822 12B8 32
Interrupt clear-pending register 15 GICD_ICPENDR15 RW H’00000000 H'E822 12BC 32
Active bit set register 0 GICD_ISACTIVERO RW H’00000000 H'E822 1300 32
Active bit set register 1 GICD_ISACTIVER1 RW H’00000000 H'E822 1304 32
Active bit set register 2 GICD_ISACTIVER2 RW H’00000000 H'E822 1308 32
Active bit set register 3 GICD_ISACTIVER3 RW H’00000000 H'E822 130C 32
Active bit set register 4 GICD_ISACTIVER4 RwW H’00000000 H'E822 1310 32
Active bit set register 5 GICD_ISACTIVERS RwW H’00000000 H'E822 1314 32
Active bit set register 6 GICD_ISACTIVER6 RW H’00000000 H'E822 1318 32
Active bit set register 7 GICD_ISACTIVER7 RW H’00000000 H'E822 131C 32
Active bit set register 8 GICD_ISACTIVERS RW H’00000000 H'E822 1320 32
Active bit set register 9 GICD_ISACTIVER9 RwW H’00000000 H'E822 1324 32
Active bit set register 10 GICD_ISACTIVER10 RwW H’00000000 H'E822 1328 32
Active bit set register 11 GICD_ISACTIVER1 RwW H’00000000 H'E822 132C 32
Active bit set register 12 GICD_ISACTIVER12 RW H’00000000 H'E822 1330 32
Active bit set register 13 GICD_ISACTIVER13 RW H’00000000 H'E822 1334 32
Active bit set register 14 GICD_ISACTIVER14 RW H’00000000 H'E822 1338 32
Active bit set register 15 GICD_ISACTIVER15 RW H’00000000 H'E822 133C 32
Active bit clear register 0 GICD_ICACTIVERO RW H’00000000 H'E822 1380 32
Active bit clear register 1 GICD_ICACTIVER1 RwW H’00000000 H'E822 1384 32
Active bit clear register 2 GICD_ICACTIVER2 RW H’00000000 H'E822 1388 32
Active bit clear register 3 GICD_ICACTIVER3 RW H’00000000 H'E822 138C 32
Active bit clear register 4 GICD_ICACTIVER4 RW H’00000000 H'E822 1390 32
Active bit clear register 5 GICD_ICACTIVERS RW H’00000000 H'E822 1394 32
Active bit clear register 6 GICD_ICACTIVERG6 RW H’00000000 H'E822 1398 32
Active bit clear register 7 GICD_ICACTIVER7 RW H’00000000 H'E822 139C 32
Active bit clear register 8 GICD_ICACTIVERS RW H’00000000 H'E822 13A0 32
Active bit clear register 9 GICD_ICACTIVER9 RW H’00000000 H'E822 13A4 32
Active bit clear register 10 GICD_ICACTIVER10 RW H’00000000 H'E822 13A8 32
Active bit clear register 11 GICD_ICACTIVER11 RwW H’00000000 H'E822 13AC 32
Active bit clear register 12 GICD_ICACTIVER12 RW H’00000000 H'E822 13B0 32
Active bit clear register 13 GICD_ICACTIVER13 RW H’00000000 H'E822 13B4 32
Active bit clear register 14 GICD_ICACTIVER14 RW H’00000000 H'E822 13B8 32
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Table 7.2 Register Configuration
Access
Register Name Abbreviation R/W Initial Value Address Size
Active bit clear register 15 GICD_ICACTIVER15 RW H’00000000 H'E822 13BC 32
Interrupt priority register 0 GICD_IPRIORITYRO RwW H’00000000 H'E822 1400 32
Interrupt priority register 1 GICD_IPRIORITYR1 RW H’00000000 H'E822 1404 32
Interrupt priority register 2 GICD_IPRIORITYR2 RW H’00000000 H'E822 1408 32
Interrupt priority register 3 GICD_IPRIORITYR3 RwW H’00000000 H'E822 140C 32
Interrupt priority register 4 GICD_IPRIORITYR4 RW H’00000000 H'E822 1410 32
Interrupt priority register 5 GICD_IPRIORITYR5 RW H’00000000 H'E822 1414 32
Interrupt priority register 6 GICD_IPRIORITYR6 RW H’00000000 H'E822 1418 32
Interrupt priority register 7 GICD_IPRIORITYR7 RW H’00000000 H'E822 141C 32
Interrupt priority register 8 GICD_IPRIORITYRS8 RW H’00000000 H'E822 1420 32
Interrupt priority register 9 GICD_IPRIORITYR9 RW H’00000000 H'E822 1424 32
Interrupt priority register 10 GICD_IPRIORITYR10 RW H’00000000 H'E822 1428 32
Interrupt priority register 11 GICD_IPRIORITYR11 RW H’00000000 H'E822 142C 32
Interrupt priority register 12 GICD_IPRIORITYR12 RW H’00000000 H'E822 1430 32
Interrupt priority register 13 GICD_IPRIORITYR13 RW H’00000000 H'E822 1434 32
Interrupt priority register 14 GICD_IPRIORITYR14 RW H’00000000 H'E822 1438 32
Interrupt priority register 15 GICD_IPRIORITYR15 RW H’00000000 H'E822 143C 32
Interrupt priority register 16 GICD_IPRIORITYR16 RW H’00000000 H'E822 1440 32
Interrupt priority register 17 GICD_IPRIORITYR17 RW H’00000000 H'E822 1444 32
Interrupt priority register 18 GICD_IPRIORITYR18 RW H’00000000 H'E822 1448 32
Interrupt priority register 19 GICD_IPRIORITYR19 RW H’00000000 H'E822 144C 32
Interrupt priority register 20 GICD_IPRIORITYR20 RW H’00000000 H'E822 1450 32
Interrupt priority register 21 GICD_IPRIORITYR21 RW H’00000000 H'E822 1454 32
Interrupt priority register 22 GICD_IPRIORITYR22 RW H’00000000 H'E822 1458 32
Interrupt priority register 23 GICD_IPRIORITYR23 RW H’00000000 H'E822 145C 32
Interrupt priority register 24 GICD_IPRIORITYR24 RW H’00000000 H'E822 1460 32
Interrupt priority register 25 GICD_IPRIORITYR25 RW H’00000000 H'E822 1464 32
Interrupt priority register 26 GICD_IPRIORITYR26 RW H’00000000 H'E822 1468 32
Interrupt priority register 27 GICD_IPRIORITYR27 RW H’00000000 H'E822 146C 32
Interrupt priority register 28 GICD_IPRIORITYR28 RW H’00000000 H'E822 1470 32
Interrupt priority register 29 GICD_IPRIORITYR29 RW H’00000000 H'E822 1474 32
Interrupt priority register 30 GICD_IPRIORITYR30 RW H’00000000 H'E822 1478 32
Interrupt priority register 31 GICD_IPRIORITYR31 RW H’00000000 H'E822 147C 32
Interrupt priority register 32 GICD_IPRIORITYR32 RW H’00000000 H'E822 1480 32
Interrupt priority register 33 GICD_IPRIORITYR33 RW H’00000000 H'E822 1484 32
Interrupt priority register 34 GICD_IPRIORITYR34 RW H’00000000 H'E822 1488 32
Interrupt priority register 35 GICD_IPRIORITYR35 RW H’00000000 H'E822 148C 32
Interrupt priority register 36 GICD_IPRIORITYR36  RW H’00000000 H'E822 1490 32
Interrupt priority register 37 GICD_IPRIORITYR37 RW H’00000000 H'E822 1494 32
Interrupt priority register 38 GICD_IPRIORITYR38 RW H’00000000 H'E822 1498 32
Interrupt priority register 39 GICD_IPRIORITYR39 RW H’00000000 H'E822 149C 32
Interrupt priority register 40 GICD_IPRIORITYR40 RwW H’00000000 H'E822 14A0 32
Interrupt priority register 41 GICD_IPRIORITYR41 RW H’00000000 H'E822 14A4 32
Interrupt priority register 42 GICD_IPRIORITYR42 RW H’00000000 H'E822 14A8 32
Interrupt priority register 43 GICD_IPRIORITYR43 RW H’00000000 H'E822 14AC 32
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Table 7.2 Register Configuration
Access
Register Name Abbreviation R/W Initial Value Address Size
Interrupt priority register 44 GICD_IPRIORITYR44 RW H’00000000 H'E822 14B0 32
Interrupt priority register 45 GICD_IPRIORITYR45 RW H’00000000 H'E822 14B4 32
Interrupt priority register 46 GICD_IPRIORITYR46  RW H’00000000 H'E822 14B8 32
Interrupt priority register 47 GICD_IPRIORITYR47 RW H’00000000 H'E822 14BC 32
Interrupt priority register 48 GICD_IPRIORITYR48 RW H’00000000 H'E822 14C0 32
Interrupt priority register 49 GICD_IPRIORITYR49 RW H’00000000 H'E822 14C4 32
Interrupt priority register 50 GICD_IPRIORITYR50 RW H’00000000 H'E822 14C8 32
Interrupt priority register 51 GICD_IPRIORITYR51 RwW H’00000000 H'E822 14CC 32
Interrupt priority register 52 GICD_IPRIORITYR52 RW H’00000000 H'E822 14D0 32
Interrupt priority register 53 GICD_IPRIORITYR53 RW H’00000000 H'E822 14D4 32
Interrupt priority register 54 GICD_IPRIORITYR54 RW H’00000000 H'E822 14D8 32
Interrupt priority register 55 GICD_IPRIORITYR55 RW H’00000000 H'E822 14DC 32
Interrupt priority register 56 GICD_IPRIORITYR56  RW H’00000000 H'E822 14EQ 32
Interrupt priority register 57 GICD_IPRIORITYR57 RW H’00000000 H'E822 14E4 32
Interrupt priority register 58 GICD_IPRIORITYR58 RW H’00000000 H'E822 14E8 32
Interrupt priority register 59 GICD_IPRIORITYR59 RW H’00000000 H'E822 14EC 32
Interrupt priority register 60 GICD_IPRIORITYR60 RW H’00000000 H'E822 14F0 32
Interrupt priority register 61 GICD_IPRIORITYR®61 RW H’00000000 H'E822 14F4 32
Interrupt priority register 62 GICD_IPRIORITYR62 RW H’00000000 H'E822 14F8 32
Interrupt priority register 63 GICD_IPRIORITYR63  RW H’00000000 H'E822 14FC 32
Interrupt priority register 64 GICD_IPRIORITYR64 RW H’00000000 H'E822 1500 32
Interrupt priority register 65 GICD_IPRIORITYR65 RW H’00000000 H'E822 1504 32
Interrupt priority register 66 GICD_IPRIORITYR66 RW H’00000000 H'E822 1508 32
Interrupt priority register 67 GICD_IPRIORITYR67 RW H’00000000 H'E822 150C 32
Interrupt priority register 68 GICD_IPRIORITYR68 RW H’00000000 H'E822 1510 32
Interrupt priority register 69 GICD_IPRIORITYR69 RW H’00000000 H'E822 1514 32
Interrupt priority register 70 GICD_IPRIORITYR70 RW H’00000000 H'E822 1518 32
Interrupt priority register 71 GICD_IPRIORITYR71 RW H’00000000 H'E822 151C 32
Interrupt priority register 72 GICD_IPRIORITYR72 RW H’00000000 H'E822 1520 32
Interrupt priority register 73 GICD_IPRIORITYR73 RW H’00000000 H'E822 1524 32
Interrupt priority register 74 GICD_IPRIORITYR74 RW H’00000000 H'E822 1528 32
Interrupt priority register 75 GICD_IPRIORITYR75 RW H’00000000 H'E822 152C 32
Interrupt priority register 76 GICD_IPRIORITYR76 ~ RW H’00000000 H'E822 1530 32
Interrupt priority register 77 GICD_IPRIORITYR77 RW H’00000000 H'E822 1534 32
Interrupt priority register 78 GICD_IPRIORITYR78 RW H’00000000 H'E822 1538 32
Interrupt priority register 79 GICD_IPRIORITYR79 RW H’00000000 H'E822 153C 32
Interrupt priority register 80 GICD_IPRIORITYR80 RW H’00000000 H'E822 1540 32
Interrupt priority register 81 GICD_IPRIORITYR81 RwW H’00000000 H'E822 1544 32
Interrupt priority register 82 GICD_IPRIORITYR82 RW H’00000000 H'E822 1548 32
Interrupt priority register 83 GICD_IPRIORITYR83 RW H’00000000 H'E822 154C 32
Interrupt priority register 84 GICD_IPRIORITYR84 RW H’00000000 H'E822 1550 32
Interrupt priority register 85 GICD_IPRIORITYRS85 RwW H’00000000 H'E822 1554 32
Interrupt priority register 86 GICD_IPRIORITYRS86 RW H’00000000 H'E822 1558 32
Interrupt priority register 87 GICD_IPRIORITYR87 RwW H’00000000 H'E822 155C 32
Interrupt priority register 88 GICD_IPRIORITYR88 RW H’00000000 H'E822 1560 32
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Access
Register Name Abbreviation R/W Initial Value Address Size
Interrupt priority register 89 GICD_IPRIORITYR89 RW H’00000000 H'E822 1564 32
Interrupt priority register 90 GICD_IPRIORITYR90 RW H’00000000 H'E822 1568 32
Interrupt priority register 91 GICD_IPRIORITYR91 RW H’00000000 H'E822 156C 32
Interrupt priority register 92 GICD_IPRIORITYR92 RW H’00000000 H'E822 1570 32
Interrupt priority register 93 GICD_IPRIORITYR93 RW H’00000000 H'E822 1574 32
Interrupt priority register 94 GICD_IPRIORITYR94 RW H’00000000 H'E822 1578 32
Interrupt priority register 95 GICD_IPRIORITYR95 RW H’00000000 H'E822 157C 32
Interrupt priority register 96 GICD_IPRIORITYR96 RW H’00000000 H'E822 1580 32
Interrupt priority register 97 GICD_IPRIORITYR97 RW H’00000000 H'E822 1584 32
Interrupt priority register 98 GICD_IPRIORITYR98 RW H’00000000 H'E822 1588 32
Interrupt priority register 99 GICD_IPRIORITYR99 RW H’00000000 H'E822 158C 32
Interrupt priority register 100 GICD_IPRIORITYR100 RW H’00000000 H'E822 1590 32
Interrupt priority register 101 GICD_IPRIORITYR101 RW H’00000000 H'E822 1594 32
Interrupt priority register 102 GICD_IPRIORITYR102 RW H’00000000 H'E822 1598 32
Interrupt priority register 103 GICD_IPRIORITYR103 RW H’00000000 H'E822 159C 32
Interrupt priority register 104 GICD_IPRIORITYR104 RW H’00000000 H'E822 15A0 32
Interrupt priority register 105 GICD_IPRIORITYR105 RW H’00000000 H'E822 15A4 32
Interrupt priority register 106 GICD_IPRIORITYR106 RW H’00000000 H'E822 15A8 32
Interrupt priority register 107 GICD_IPRIORITYR107 RW H’00000000 H'E822 15AC 32
Interrupt priority register 108 GICD_IPRIORITYR108 RW H’00000000 H'E822 15B0 32
Interrupt priority register 109 GICD_IPRIORITYR109 RW H’00000000 H'E822 15B4 32
Interrupt priority register 110 GICD_IPRIORITYR110 RW H’00000000 H'E822 15B8 32
Interrupt priority register 111 GICD_IPRIORITYR111 RW H’00000000 H'E822 15BC 32
Interrupt priority register 112 GICD_IPRIORITYR112 RW H’00000000 H'E822 15C0 32
Interrupt priority register 113 GICD_IPRIORITYR113 RW H’00000000 H'E822 15C4 32
Interrupt priority register 114 GICD_IPRIORITYR114 RW H’00000000 H'E822 15C8 32
Interrupt priority register 115 GICD_IPRIORITYR115 RW H’00000000 H'E822 15CC 32
Interrupt priority register 116 GICD_IPRIORITYR116 RW H’00000000 H'E822 15D0 32
Interrupt priority register 117 GICD_IPRIORITYR117 RW H’00000000 H'E822 15D4 32
Interrupt priority register 118 GICD_IPRIORITYR118 RW H’00000000 H'E822 15D8 32
Interrupt priority register 119 GICD_IPRIORITYR119 RW H’00000000 H'E822 15DC 32
Interrupt priority register 120 GICD_IPRIORITYR120 RW H’00000000 H'E822 15E0 32
Interrupt priority register 121 GICD_IPRIORITYR121 RW H’00000000 H'E822 15E4 32
Interrupt priority register 122 GICD_IPRIORITYR122 RW H’00000000 H'E822 15E8 32
Interrupt priority register 123 GICD_IPRIORITYR123 RW H’00000000 H'E822 15EC 32
Interrupt priority register 124 GICD_IPRIORITYR124 RW H’00000000 H'E822 15F0 32
Interrupt priority register 125 GICD_IPRIORITYR125 RW H’00000000 H'E822 15F4 32
Interrupt priority register 126 GICD_IPRIORITYR126 RW H’00000000 H'E822 15F8 32
Interrupt priority register 127 GICD_IPRIORITYR127 RW H’00000000 H'E822 15FC 32
Interrupt processor target register 0 GICD_ITARGETSRO RO H’00000000 H'E822 1800 32
Interrupt processor target register 1 GICD_ITARGETSR1 RO H’00000000 H'E822 1804 32
Interrupt processor target register 2 GICD_ITARGETSR2 RO H’00000000 H'E822 1808 32
Interrupt processor target register 3 GICD_ITARGETSR3 RO H’00000000 H'E822 180C 32
Interrupt processor target register 4 GICD_ITARGETSR4 RO H’00000000 H'E822 1810 32
Interrupt processor target register 5 GICD_ITARGETSR5 RO H’00000000 H'E822 1814 32
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Table 7.2 Register Configuration
Access
Register Name Abbreviation R/W Initial Value Address Size
Interrupt processor target register 6 GICD_ITARGETSR6 RO H’00000000 H'E822 1818 32
Interrupt processor target register 7 GICD_ITARGETSR7 RO H’00000000 H'E822 181C 32
Interrupt processor target register 8 GICD_ITARGETSR8 RwW H’00000000 H'E822 1820 32
Interrupt processor target register 9 GICD_ITARGETSR9 RW H’00000000 H'E822 1824 32
Interrupt processor target register 10 GICD_ITARGETSR10 RW H’00000000 H'E822 1828 32
Interrupt processor target register 11 GICD_ITARGETSR11 RW H’00000000 H'E822 182C 32
Interrupt processor target register 12 GICD_ITARGETSR12 RW H’00000000 H'E822 1830 32
Interrupt processor target register 13 GICD_ITARGETSR13 RwW H’00000000 H'E822 1834 32
Interrupt processor target register 14 GICD_ITARGETSR14 RwW H’00000000 H'E822 1838 32
Interrupt processor target register 15 GICD_ITARGETSR15 RW H’00000000 H'E822 183C 32
Interrupt processor target register 16 GICD_ITARGETSR16 RW H’00000000 H'E822 1840 32
Interrupt processor target register 17 GICD_ITARGETSR17 RW H’00000000 H'E822 1844 32
Interrupt processor target register 18 GICD_ITARGETSR18 RW H’00000000 H'E822 1848 32
Interrupt processor target register 19 GICD_ITARGETSR19 RW H’00000000 H'E822 184C 32
Interrupt processor target register 20 GICD_ITARGETSR20 RwW H’00000000 H'E822 1850 32
Interrupt processor target register 21 GICD_ITARGETSR21 RW H’00000000 H'E822 1854 32
Interrupt processor target register 22 GICD_ITARGETSR22 RW H’00000000 H'E822 1858 32
Interrupt processor target register 23 GICD_ITARGETSR23 RW H’00000000 H'E822 185C 32
Interrupt processor target register 24 GICD_ITARGETSR24 RW H’00000000 H'E822 1860 32
Interrupt processor target register 25 GICD_ITARGETSR25 RW H’00000000 H'E822 1864 32
Interrupt processor target register 26 GICD_ITARGETSR26 RwW H’00000000 H'E822 1868 32
Interrupt processor target register 27 GICD_ITARGETSR27 RW H’00000000 H'E822 186C 32
Interrupt processor target register 28 GICD_ITARGETSR28 RW H’00000000 H'E822 1870 32
Interrupt processor target register 29 GICD_ITARGETSR29 RW H’00000000 H'E822 1874 32
Interrupt processor target register 30 GICD_ITARGETSR30 RW H’00000000 H'E822 1878 32
Interrupt processor target register 31 GICD_ITARGETSR31 RW H’00000000 H'E822 187C 32
Interrupt processor target register 32 GICD_ITARGETSR32 RW H’00000000 H'E822 1880 32
Interrupt processor target register 33 GICD_ITARGETSR33 RW H’00000000 H'E822 1884 32
Interrupt processor target register 34 GICD_ITARGETSR34 RW H’00000000 H'E822 1888 32
Interrupt processor target register 35 GICD_ITARGETSR35 RW H’00000000 H'E822 188C 32
Interrupt processor target register 36 GICD_ITARGETSR36 RW H’00000000 H'E822 1890 32
Interrupt processor target register 37 GICD_ITARGETSR37 RW H’00000000 H'E822 1894 32
Interrupt processor target register 38 GICD_ITARGETSR38 RW H’00000000 H'E822 1898 32
Interrupt processor target register 39 GICD_ITARGETSR39 RW H’00000000 H'E822 189C 32
Interrupt processor target register 40 GICD_ITARGETSR40 RW H’00000000 H'E822 18A0 32
Interrupt processor target register 41 GICD_ITARGETSR41 RW H’00000000 H'E822 18A4 32
Interrupt processor target register 42 GICD_ITARGETSR42 RW H’00000000 H'E822 18A8 32
Interrupt processor target register 43 GICD_ITARGETSR43 RW H’00000000 H'E822 18AC 32
Interrupt processor target register 44 GICD_ITARGETSR44 RW H’00000000 H'E822 18B0 32
Interrupt processor target register 45 GICD_ITARGETSR45 RW H’00000000 H'E822 18B4 32
Interrupt processor target register 46 GICD_ITARGETSR46 RW H’00000000 H'E822 18B8 32
Interrupt processor target register 47 GICD_ITARGETSR47 RwW H’00000000 H'E822 18BC 32
Interrupt processor target register 48 GICD_ITARGETSR48 RW H’00000000 H'E822 18C0O 32
Interrupt processor target register 49 GICD_ITARGETSR49 RW H’00000000 H'E822 18C4 32
Interrupt processor target register 50 GICD_ITARGETSR50 RW H’00000000 H'E822 18C8 32
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Table 7.2 Register Configuration
Access
Register Name Abbreviation R/W Initial Value Address Size
Interrupt processor target register 51 GICD_ITARGETSR51 RW H’00000000 H'E822 18CC 32
Interrupt processor target register 52 GICD_ITARGETSR52 RW H’00000000 H'E822 18D0 32
Interrupt processor target register 53 GICD_ITARGETSR53 RwW H’00000000 H'E822 18D4 32
Interrupt processor target register 54 GICD_ITARGETSR54 RW H’00000000 H'E822 18D8 32
Interrupt processor target register 55 GICD_ITARGETSR55 RW H’00000000 H'E822 18DC 32
Interrupt processor target register 56 GICD_ITARGETSR56 RW H’00000000 H'E822 18E0 32
Interrupt processor target register 57 GICD_ITARGETSR57 RW H’00000000 H'E822 18E4 32
Interrupt processor target register 58 GICD_ITARGETSR58 RwW H’00000000 H'E822 18E8 32
Interrupt processor target register 59 GICD_ITARGETSR59 RwW H’00000000 H'E822 18EC 32
Interrupt processor target register 60 GICD_ITARGETSR60 RW H’00000000 H'E822 18F0 32
Interrupt processor target register 61 GICD_ITARGETSR61 RW H’00000000 H'E822 18F4 32
Interrupt processor target register 62 GICD_ITARGETSR62 RW H’00000000 H'E822 18F8 32
Interrupt processor target register 63 GICD_ITARGETSR63 RW H’00000000 H'E822 18FC 32
Interrupt processor target register 64 GICD_ITARGETSR64 RW H’00000000 H'E822 1900 32
Interrupt processor target register 65 GICD_ITARGETSR65 RwW H’00000000 H'E822 1904 32
Interrupt processor target register 66 GICD_ITARGETSR66 RW H’00000000 H'E822 1908 32
Interrupt processor target register 67 GICD_ITARGETSR67 RW H’00000000 H'E822 190C 32
Interrupt processor target register 68 GICD_ITARGETSR68 RW H’00000000 H'E822 1910 32
Interrupt processor target register 69 GICD_ITARGETSR69 RW H’00000000 H'E822 1914 32
Interrupt processor target register 70 GICD_ITARGETSR70 RW H’00000000 H'E822 1918 32
Interrupt processor target register 71 GICD_ITARGETSR71 RwW H’00000000 H'E822 191C 32
Interrupt processor target register 72 GICD_ITARGETSR72 RW H’00000000 H'E822 1920 32
Interrupt processor target register 73 GICD_ITARGETSR73 RW H’00000000 H'E822 1924 32
Interrupt processor target register 74 GICD_ITARGETSR74 RW H’00000000 H'E822 1928 32
Interrupt processor target register 75 GICD_ITARGETSR75 RW H’00000000 H'E822 192C 32
Interrupt processor target register 76 GICD_ITARGETSR76 RW H’00000000 H'E822 1930 32
Interrupt processor target register 77 GICD_ITARGETSR77 RW H’00000000 H'E822 1934 32
Interrupt processor target register 78 GICD_ITARGETSR78 RW H’00000000 H'E822 1938 32
Interrupt processor target register 79 GICD_ITARGETSR79 RW H’00000000 H'E822 193C 32
Interrupt processor target register 80 GICD_ITARGETSR80 RW H’00000000 H'E822 1940 32
Interrupt processor target register 81 GICD_ITARGETSR81 RW H’00000000 H'E822 1944 32
Interrupt processor target register 82 GICD_ITARGETSR82 RW H’00000000 H'E822 1948 32
Interrupt processor target register 83 GICD_ITARGETSR83 RW H’00000000 H'E822 194C 32
Interrupt processor target register 84 GICD_ITARGETSR84 RW H’00000000 H'E822 1950 32
Interrupt processor target register 85 GICD_ITARGETSR85 RW H’00000000 H'E822 1954 32
Interrupt processor target register 86 GICD_ITARGETSR86 RW H’00000000 H'E822 1958 32
Interrupt processor target register 87 GICD_ITARGETSR87 RW H’00000000 H'E822 195C 32
Interrupt processor target register 88 GICD_ITARGETSR88 RW H’00000000 H'E822 1960 32
Interrupt processor target register 89 GICD_ITARGETSR89 RW H’00000000 H'E822 1964 32
Interrupt processor target register 90 GICD_ITARGETSR90 RW H’00000000 H'E822 1968 32
Interrupt processor target register 91 GICD_ITARGETSR91 RW H’00000000 H'E822 196C 32
Interrupt processor target register 92 GICD_ITARGETSR92 RW H’00000000 H'E822 1970 32
Interrupt processor target register 93 GICD_ITARGETSR93 RW H’00000000 H'E822 1974 32
Interrupt processor target register 94 GICD_ITARGETSR94 RW H’00000000 H'E822 1978 32
Interrupt processor target register 95 GICD_ITARGETSR95 RW H’00000000 H'E822 197C 32
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Register Name Abbreviation R/W Initial Value Address Size
Interrupt processor target register 96 GICD_ITARGETSR96 RW H’00000000 H'E822 1980 32
Interrupt processor target register 97 GICD_ITARGETSR97 RW H’00000000 H'E822 1984 32
Interrupt processor target register 98 GICD_ITARGETSR98 RwW H’00000000 H'E822 1988 32
Interrupt processor target register 99 GICD_ITARGETSR99 RW H’00000000 H'E822 198C 32
Interrupt processor target register 100 GICD_ITARGETSR100 RW H’00000000 H'E822 1990 32
Interrupt processor target register 101 GICD_ITARGETSR101 RW H’00000000 H'E822 1994 32
Interrupt processor target register 102 GICD_ITARGETSR102 RW H’00000000 H'E822 1998 32
Interrupt processor target register 103 GICD_ITARGETSR103 RW H’00000000 H'E822 199C 32
Interrupt processor target register 104 GICD_ITARGETSR104 RW H’00000000 H'E822 19A0 32
Interrupt processor target register 105 GICD_ITARGETSR105 RW H’00000000 H'E822 19A4 32
Interrupt processor target register 106 GICD_ITARGETSR106 RW H’00000000 H'E822 19A8 32
Interrupt processor target register 107 GICD_ITARGETSR107 RW H’00000000 H'E822 19AC 32
Interrupt processor target register 108 GICD_ITARGETSR108 RW H’00000000 H'E822 19B0 32
Interrupt processor target register 109 GICD_ITARGETSR109 RW H’00000000 H'E822 19B4 32
Interrupt processor target register 110 GICD_ITARGETSR110 RW H’00000000 H'E822 19B8 32
Interrupt processor target register 111 GICD_ITARGETSR111  RW H’00000000 H'E822 19BC 32
Interrupt processor target register 112 GICD_ITARGETSR112 RW H’00000000 H'E822 19C0 32
Interrupt processor target register 113 GICD_ITARGETSR113 RW H’00000000 H'E822 19C4 32
Interrupt processor target register 114 GICD_ITARGETSR114 RW H’00000000 H'E822 19C8 32
Interrupt processor target register 115 GICD_ITARGETSR115 RW H’00000000 H'E822 19CC 32
Interrupt processor target register 116 GICD_ITARGETSR116  RW H’00000000 H'E822 19D0 32
Interrupt processor target register 117 GICD_ITARGETSR117 RW H’00000000 H'E822 19D4 32
Interrupt processor target register 118 GICD_ITARGETSR118 RW H’00000000 H'E822 19D8 32
Interrupt processor target register 119 GICD_ITARGETSR119 RW H’00000000 H'E822 19DC 32
Interrupt processor target register 120 GICD_ITARGETSR120 RW H’00000000 H'E822 19E0 32
Interrupt processor target register 121 GICD_ITARGETSR121 RW H’00000000 H'E822 19E4 32
Interrupt processor target register 122 GICD_ITARGETSR122 RW H’00000000 H'E822 19E8 32
Interrupt processor target register 123 GICD_ITARGETSR123 RW H’00000000 H'E822 19EC 32
Interrupt processor target register 124 GICD_ITARGETSR124 RW H’00000000 H'E822 19F0 32
Interrupt processor target register 125 GICD_ITARGETSR125 RW H’00000000 H'E822 19F4 32
Interrupt processor target register 126 GICD_ITARGETSR126 RW H’00000000 H'E822 19F8 32
Interrupt processor target register 127 GICD_ITARGETSR127 RW H’00000000 H'E822 19FC 32
Interrupt configuration register 0 GICD_ICFGRO RO HAAAAAAAA H'E822 1C00 32
Interrupt configuration register 1 GICD_ICFGR1 RO H’55540000 H'E822 1C04 32
Interrupt configuration register 2 GICD_ICFGR2 RW H’55555555 H'E822 1C08 32
Interrupt configuration register 3 GICD_ICFGR3 RW H’55555555 H'E822 1C0C 32
Interrupt configuration register 4 GICD_ICFGR4 RW H'55555555 H'E822 1C10 32
Interrupt configuration register 5 GICD_ICFGR5 RW H’55555555 H'E822 1C14 32
Interrupt configuration register 6 GICD_ICFGR6 RW H'55555555 H'E822 1C18 32
Interrupt configuration register 7 GICD_ICFGR? RW H’55555555 H'E822 1C1C 32
Interrupt configuration register 8 GICD_ICFGRS8 RW H’55555555 H'E822 1C20 32
Interrupt configuration register 9 GICD_ICFGR9 RW H'55555555 H'E822 1C24 32
Interrupt configuration register 10 GICD_ICFGR10 RW H’55555555 H'E822 1C28 32
Interrupt configuration register 11 GICD_ICFGRM RW H’55555555 H'E822 1C2C 32
Interrupt configuration register 12 GICD_ICFGR12 RW H'55555555 H'E822 1C30 32
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Register Name Abbreviation R/W Initial Value Address Size
Interrupt configuration register 13 GICD_ICFGR13 RW H'55555555 H'E822 1C34 32
Interrupt configuration register 14 GICD_ICFGR14 RW H’55555555 H'E822 1C38 32
Interrupt configuration register 15 GICD_ICFGR15 RW H'55555555 H'E822 1C3C 32
Interrupt configuration register 16 GICD_ICFGR16 RW H’55555555 H'E822 1C40 32
Interrupt configuration register 17 GICD_ICFGR17 RW H'55555555 H'E822 1C44 32
Interrupt configuration register 18 GICD_ICFGR18 RW H'55555555 H'E822 1C48 32
Interrupt configuration register 19 GICD_ICFGR19 RW H'55555555 H'E822 1C4C 32
Interrupt configuration register 20 GICD_ICFGR20 RW H'55555555 H'E822 1C50 32
Interrupt configuration register 21 GICD_ICFGR21 RW H'55555555 H'E822 1C54 32
Interrupt configuration register 22 GICD_ICFGR22 RW H’55555555 H'E822 1C58 32
Interrupt configuration register 23 GICD_ICFGR23 RW H’55555555 H'E822 1C5C 32
Interrupt configuration register 24 GICD_ICFGR24 RW H'55555555 H'E822 1C60 32
Interrupt configuration register 25 GICD_ICFGR25 RW H’55555555 H'E822 1C64 32
Interrupt configuration register 26 GICD_ICFGR26 RW H’55555555 H'E822 1C68 32
Interrupt configuration register 27 GICD_ICFGR27 RW H'55555555 H'E822 1C6C 32
Interrupt configuration register 28 GICD_ICFGR28 RW H’55555555 H'E822 1C70 32
Interrupt configuration register 29 GICD_ICFGR29 RW H’55555555 H'E822 1C74 32
Interrupt configuration register 30 GICD_ICFGR30 RW H’55555555 H'E822 1C78 32
Interrupt configuration register 31 GICD_ICFGR31 RW H’55555555 H'E822 1C7C 32
PPI status register GICD_PPISR RO H’00000000 H'E822 1D00 32
SPI status register 0 GICD_SPISRO RO H’00000000 H'E822 1D04 32
SPI status register 1 GICD_SPISR1 RO H’00000000 H'E822 1D08 32
SPI status register 2 GICD_SPISR2 RO H’00000000 H'E822 1DOC 32
SPI status register 3 GICD_SPISR3 RO H’00000000 H'E822 1D10 32
SPI status register 4 GICD_SPISR4 RO H’00000000 H'E822 1D14 32
SPI status register 5 GICD_SPISR5 RO H’00000000 H'E822 1D18 32
SPI status register 6 GICD_SPISR6 RO H’00000000 H'E822 1D1C 32
SPI status register 7 GICD_SPISR7 RO H’00000000 H'E822 1D20 32
SPI status register 8 GICD_SPISR8 RO H’00000000 H'E822 1D24 32
SPI status register 9 GICD_SPISR9 RO H’00000000 H'E822 1D28 32
SPI status register 10 GICD_SPISR10 RO H’00000000 H'E822 1D2C 32
SPI status register 11 GICD_SPISR11 RO H’00000000 H'E822 1D30 32
SPI status register 12 GICD_SPISR12 RO H’00000000 H'E822 1D34 32
SPI status register 13 GICD_SPISR13 RO H’00000000 H'E822 1D38 32
SPI status register 14 GICD_SPISR14 RO H’00000000 H'E822 1D3C 32
Software generation interrupt register GICD_SGIR WO H’00000000 H'E822 1F00 32
SGI clear-pending register 0 GICD_CPENDSGIR0 RwW H’00000000 H'E822 1F10 32
SGl clear-pending register 1 GICD_CPENDSGIR1 RwW H’00000000 H'E822 1F14 32
SGI clear-pending register 2 GICD_CPENDSGIR2 RW H’00000000 H'E822 1F18 32
SGI clear-pending register 3 GICD_CPENDSGIR3 RW H’00000000 H'E822 1F1C 32
SGI set-pending register 0 GICD_SPENDSGIR0 RW H’00000000 H'E822 1F20 32
SGI set-pending register 1 GICD_SPENDSGIR1 RW H’00000000 H'E822 1F24 32
SGlI set-pending register 2 GICD_SPENDSGIR2 RwW H’00000000 H'E822 1F28 32
SGI set-pending register 3 GICD_SPENDSGIR3 RwW H’00000000 H'E822 1F2C 32
Peripheral ID4 register GICD_PIDR4 RO H’00000004 H'E822 1FDO 32
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Register Name Abbreviation R/W Initial Value Address Size
Peripheral ID5 register GICD_PIDR5 RO H’00000000 H'E822 1FD4 32
Peripheral D6 register GICD_PIDR6 RO H’00000000 H'E822 1FD8 32
Peripheral ID7 register GICD_PIDR7 RO H’00000000 H'E822 1FDC 32
Peripheral DO register GICD_PIDRO RO H’00000090 H'E822 1FEO 32
Peripheral ID1 register GICD_PIDR1 RO H’000000B4 H'E822 1FE4 32
Peripheral ID2 register GICD_PIDR2 RO H’0000002B H'E822 1FES8 32
Peripheral ID3 register GICD_PIDR3 RO H’00000000 H'E822 1FEC 32
Configuration IDO register GICD_CIDRO RO H’0000000D H'E822 1FFO0 32
Configuration ID1 register GICD_CIDR1 RO H’000000F0 H'E822 1FF4 32
Configuration ID2 register GICD_CIDR2 RO H’00000005 H'E822 1FF8 32
Configuration ID3 register GICD_CIDR3 RO H’000000B1 H'E822 1FFC 32
CPU interface control register GICC_CTLR RW H’00000000 H'E822 2000 32
Interrupt priority mask register GICC_PMR RW H’00000000 H'E822 2004 32
Binary point register GICC_BPR RW H’00000002 H'E822 2008 32
Interrupt acknowledge register GICC_IAR RO H’000003FF H'E822 200C 32
End-of-interrupt register GICC_EOIR o] H’00000000 H'E822 2010 32
Running priority register GICC_RPR RO H’000000FF H'E822 2014 32
Highest pending interrupt register GICC_HPPIR RO H’000003FF H'E822 2018 32
Aliased binary point register GICC_ABPR RW H’00000003 H'E822 201C 32
Aliased interrupt acknowledge register GICC_AIAR RO H'000003FF H'E822 2020 32
Aliased end-of-interrupt register GICC_AEOIR woO H’00000000 H'E822 2024 32
Aliased highest pending interrupt register GICC_AHPPIR RO H’000003FF H'E822 2028 32
Active priority register GICC_APRO RW H’00000000 H'E822 20D0 32
Non-secure active priority register GICC_NSAPRO RW H’00000000 H'E822 20E0 32
CPU interface implementer identification register GICC_IIDR RO H'0202143B H'E822 20FC 32
Interrupt disabled register GICC_DIR \WYe) H’00000000 H'E822 3000 "4 32

Note 1. When the NMI pin is high, becomes H'8000; when low, becomes H'0000.

Note 2. Only 0 can be written after reading 1, to clear the flag.

Note 3. Use the following expression to calculate the number of interrupts from the number of IT lines.

(15+1)x32: 512
Note 4. This interrupt controller does not support Virtual interface control blocks and Virtual CPU interfaces.
Address setting H'E822 3000 or more is invalid.
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Interrupt Control Register 0 (ICRO)

ICRO is a 16-bit register that sets the input signal detection mode for the external interrupt input pin NMI, and indicates
the input level at the NMI pin.

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

NMIL — — — — — — NMIE — — — — — — NMIF —

Initial Value:  *1 0 0 0
RW: R R R R R R R R/W R R R R R R R(W)*2 R

Note 1. 1 when the NMI pin is high, and 0 when the NMI pin is low.
Note 2. Only 0 can be written after reading 1, to clear the flag.

Bit Bit Name

Initial
Value

R/W

Description

15 NMIL

*1

R

NMI Input Level

Sets the level of the signal input at the NMI pin. The NMI pin level can be obtained by
reading this bit. This bit cannot be modified.

0: Low level is input to NMI pin

1: High level is input to NMI pin

14t09

AllO

R

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

8 NMIE

0

R/wW

NMI Edge Select

Selects whether the falling or rising edge of the interrupt request signal on the NMI pin is
detected.

0: Interrupt request is detected on falling edge of NMI input

1: Interrupt request is detected on rising edge of NMI input

7t02

AllO

R

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

1 NMIF

0

RI/(W)*2

NMI Interrupt Request

This bit indicates the status of the NMI interrupt request. This bit cannot be modified.
0: NMI interrupt request has not occurred

[Clearing conditions]

o Cleared by changing NMIE of ICRO

e Cleared by reading NMIF while NMIF = 1, then writing 0 to NMIF

1: NMI interrupt request is detected

[Setting condition]

o Edge corresponding to NMIE of ICRO has occurred at NMI pin

Reserved
This bit is always read as 0. The write value should always be 0.
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7. Interrupt Controller

7.3.2

Interrupt Control Register 1 (ICR1)

ICR1 is a 16-bit register that specifies the detection mode for external interrupt input pins IRQ7 to IRQO individually:

low level, falling edge, rising edge, or both edges.

Bit: 15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
IRQ IRQ IRQ IRQ IRQ IRQ IRQ IRQ IRQ IRQ IRQ IRQ IRQ IRQ IRQ IRQ
718 70S 61S 60S 518 508 418 408 318 30S 218 20S 118 108 018 00S
Initial Value: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
R/W:  R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W
Bit Bit Name Initial Value R/W Description
15 IRQ71S 0 R/W IRQ Sense Select
RS 0 W e e e e e
13 IRQ61S 0 R/W 00: Interrupt request is detected on low level of IRQn input
12 IRQ60S 0 R/W 01: Interrupt request !s detected on f{:ll!ing edge of IRQn.input
10: Interrupt request is detected on rising edge of IRQn input
1 IRQ51S 0 RIW 11: Interrupt request is detected on both edges of IRQn input
10 IRQ50S 0 R/W
9 IRQ41S 0 R/IW
8 IRQ40S 0 R/W
7 IRQ31S 0 R/IW
6 IRQ30S 0 R/W
5 IRQ21S 0 R/W
4 IRQ20S 0 R/W
3 IRQ11S 0 R/W
2 IRQ10S 0 R/W
1 IRQO1S 0 R/W
0 IRQ00S 0 R/W
[Legend]
n=7to0
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7. Interrupt Controller

7.3.3 IRQ Interrupt Request Register (IRQRR)

IRQRR is a 16-bit register that indicates interrupt requests from external input pins IRQ7 to IRQO. If edge detection is set
for the IRQ7 to IRQO interrupts, writing 0 to the IRQ7F to IRQOF bits after reading IRQ7F to IRQOF = 1 cancels the

retained interrupts.

IRQMSK is a bit to set release, when the IRQ signal is used as a software standby cancel source signal. For details, refer
to section 52.3.2, Software Standby Mode.

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

RQ | _ _ _ _ _ _ _ | rRa|RQ|IRQ | IRQ | IRQ | IRQ | IRQ | IRQ

MSK 7F 6F 5F 4F 3F 2F 1F OF

Initial Value: 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RW: RW R R R R R R R RW)* RW)* RW) RW)* RW)* RW)y RW)* R(W)*

Note: * Only O can be written to clear the flag after 1 is read.

Bit Bit Name Initial Value R/W Description
15 IRQMSK 0 R/W IRQ Software standby cancel Source Mask bit *1
0: Masked
1: Unmasked
14t08 — All 0 R Reserved
These bits are always read as 0. The write value should always be 0.
7 IRQ7F 0 R/(W)*  IRQ Interrupt Request
5 IRQGF 0 R/(W)* These bits |n.d|cate the status of the IRQ7 to IRQO interrupt requests.
Level detection:
5 IRQ5F 0 R/(W)*  0: IRQn interrupt request has not occurred
4 IRQ4F 0 RI(W)* [Clearing conQitiqn]
« IRQn input is high
3 IRQ3F 0 R/AW)*  1:IRQn interrupt has occurred
2 IRQ2F 0 RI(W)* [Setting condition]
— IRQn input is low
1 IRQ1F 0 R/I(W) Edge detection:
0 IRQOF 0 R/(W)*  0:IRQn interrupt request is not detected
[Clearing condition]
« Cleared by reading IRQnF while IRQnF = 1, then writing 0 to IRQnF
1: IRQn interrupt request is detected
[Setting condition]
» Edge corresponding to IRQn1S or IRQNOS of ICR1 has occurred at IRQn pin
[Legend]
n=7to0

Note 1. When IRQMSK is 1 (Unmasked), the IRQ signal can be used as a software standby cancel source.
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7.4 Interrupt Sources

There are four types of interrupt sources: NMI, IRQ, on-chip peripheral modules, and pin interrupts. Each interrupt has a
priority level (0 to 31), with O the highest and 31 the lowest.

7.4.1 NMI Interrupt

The NMI interrupt with the highest priority is accepted by the CPU as an FIQ exception all times. NMI interrupt requests
are edge-detected, and the NMI edge select bit (NMIE) in ICRO selects whether the rising edge or falling edge is
detected. The status of the interrupt request can be checked by reading the NMI interrupt request bit (NMIF) in the ICRO.
When the NMIE bit is changed, the NMI interrupt request that is retained is cleared.

When deep standby mode is entered, deep standby mode is canceled by the NMI interrupt.

7.4.2 IRQ Interrupts

IRQ interrupts are input from pins IRQ7 to IRQO. For the IRQ interrupts, low-level, falling-edge, rising-edge, or both-
edge detection can be selected individually for each pin by the IRQ sense select bits (IRQ71S to IRQO01S and IRQ70S to
I