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Notice

1.

13.
14.

(Note1)

Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of semiconductor products
and application examples. You are fully responsible for the incorporation or any other use of the circuits, software, and information in the design of your
product or system. Renesas Electronics disclaims any and all liability for any losses and damages incurred by you or third parties arising from the use
of these circuits, software, or information.
Renesas Electronics hereby expressly disclaims any warranties against and liability for infringement or any other claims involving patents, copyrights,
or other intellectual property rights of third parties, by or arising from the use of Renesas Electronics products or technical information described in this
document, including but not limited to, the product data, drawings, charts, programs, algorithms, and application examples.
No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights of Renesas Electronics
or others.
You shall be responsible for determining what licenses are required from any third parties, and obtaining such licenses for the lawful import, export,
manufacture, sales, utilization, distribution or other disposal of any products incorporating Renesas Electronics products, if required.
You shall not alter, modify, copy, or reverse engineer any Renesas Electronics product, whether in whole or in part. Renesas Electronics disclaims any
and all liability for any losses or damages incurred by you or third parties arising from such alteration, modification, copying or reverse engineering.
Renesas Electronics products are classified according to the following two quality grades: “Standard” and “High Quality”. The intended applications for
each Renesas Electronics product depends on the product’s quality grade, as indicated below.

"Standard": Computers; office equipment; communications equipment; test and measurement equipment; audio and visual equipment; home

electronic appliances; machine tools; personal electronic equipment; industrial robots; etc.
"High Quality": Transportation equipment (automobiles, trains, ships, etc.); traffic control (traffic lights); large-scale communication equipment; key
financial terminal systems; safety control equipment; etc.

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

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

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

. Renesas Electronics products and technologies shall not be used for or incorporated into any products or systems whose manufacture, use, or sale is

prohibited under any applicable domestic or foreign laws or regulations. You shall comply with any applicable export control laws and regulations
promulgated and administered by the governments of any countries asserting jurisdiction over the parties or transactions.

. 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.

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

“Renesas Electronics” as used in this document means Renesas Electronics Corporation and also includes its directly or indirectly controlled
subsidiaries.

(Note2)

Corporate Headquarters
TOYOSU FORESIA, 3-2-24 Toyosu,
Koto-ku, Tokyo 135-0061, Japan
www.renesas.com

Trademarks

Renesas and the Renesas logo are trademarks of Renesas Electronics
Corporation. All trademarks and registered trademarks are the property of
their respective owners.

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

(Rev.5.0-1 October 2020)

Contact information

For further information on a product, technology, the most up-to-date
version of a document, or your nearest sales office, please visit:
www.renesas.com/contact/

© 2023 Renesas Electronics Corporation. All rights reserved.


https://www.renesas.com/
http://www.renesas.com/contact/

Trademarks (continued)

For the “Cortex” notation, it is used as follows;
— Arm® Cortex®-A53

Note that in each section of the Manual, this may be noted as Cortex-A53 respectively.

Examples of trademark or registered trademark used in the document of RZ/V2MA,;
AMBA®: AMBA is a registered trademark of Arm Limited.

CoreLink™: CoreLink is a trademark of Arm Limited.

CoreSight™: CoreSight is a trademark of Arm Limited.

Neon™::Neon is a trademark of Arm Limited.

eMMC™: eMMC is a trademark of MultiMediaCard Association.

Magic Packet™: Magic Packet is a trademark of Advanced Micro Devices, INC.
PCle®: PCle is a registered trademark of PCI-SIG, Inc.

PCI Express®: PCI Express is a registered trademark of PCI-SIG, Inc.

Note that in each section of the Manual, trademark notation of ® and TM may be omitted.

All other trademarks and registered trademarks are the property of their respective owners.

© 2023 Renesas Electronics Corporation. All rights reserved.



Notes on the Use of Specific Technologies

1. You are required to obtain a license for the use of the technologies listed in the table below (hereinafter referred to as the “specific technology” or
“specific technologies”), that are used in this LSI chip. You shall correctly obtain a license for the use of each specific technology that is in use or
available for use and maintain the validity of all such licenses for as long as any of your products incorporating this LSI chip continue to be
manufactured, sold, or in use. In addition, if you manufacture and supply products that incorporate this LS| chip for sale under the trademark of a third
party (OEM supply), you are requested to notify such third parties that obtaining licenses for the use of the specific technologies will be required.

Technology Name
SD
H.264
H.265

2. Renesas Electronics do not grant any rights to you, and make no warranties of any kind, including but not limited to warranties of merchantability and
compatibility with specific purposes and warranties of non-infringement of third party rights. In the event that you receive a claim from a third party due
to your failure to correctly obtain a license to use a specific technology, you shall resolve the claim at your own responsibility and expense. Renesas
Electronics shall not be liable for any damages, liabilities, or costs that may be incurred by you or any third party.

© 2023 Renesas Electronics Corporation. All rights reserved.



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.
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.

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/0
pull-up power supply may cause malfunction and the abnormal current that passes in the device at this time may cause degradation of internal
elements. Follow the guideline for input signal during power-off state as described in your product documentation.

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.

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.
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 Vi1 (Min.) due to noise, for example, the device may malfunction. Take care to prevent chattering noise from entering the device when the
input level is fixed, and also in the transition period when the input level passes through the area between Vi (Max.) and V4 (Min.).

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 LS| is not guaranteed.

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.



How to Use This Manual

1. Objective and Target Users

This manual was written to explain the hardware functions and electrical characteristics of this LSI to the
target users, i.e. those who will be using this LSI chip in the design of application systems. Target users are
expected to understand the fundamentals of electrical circuits, logic circuits, and microcomputers.

This manual is structured to cover the following items: an overview of the product, descriptions of the CPU,
system control functions, and peripheral functions, electrical characteristics of the device, and usage notes.

When designing an application system that includes this LSI chip, take all points to note into account.
Points to note are given in their contexts, at the final parts of each of the sections, and in the section giving
usage notes.

The list of revisions is a summary of major points of revision or addition for this and earlier versions. It does
not cover all revised items. For details on the revised points, see the actual locations in the manual.

This manual is a simplified version. Please contact a Renesas Electronics sales representative for the
detailed version of the manual.



2. Description of Registers

Each register description includes a bit chart, illustrating the arrangement of bits, and a table of bits,
describing the meanings of the bit settings. The standard format and notation for use with bit charts and
tables are described below.

[Bit Chart]
Bit

15 14 13

12 "

10

— — (PD ON TIM) — ON — — — PD_NUM[2:0]
1 1 1 1 1
Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
R/W ROW  ROW RW RW RW RW RW RW ROW RW ROW ROW  ROW RW RW RW
. (1) 2) (3)
[Table of Bits] | | (l) (5)
Bit Positign Bit Name Description
(15, 14 ) — Ceserved ]
These bits are read as Ob. The write value should be always 0b.
13t0 8 CPD_ON_TIM)— Set the power-on time for power domain unit.
7 — Reserved
These bits are read as Ob. The write value should be always Ob.
6 ON Writing to this register starts the process of turning on/off the power domain.
Ob: Power off
1b: Power on
5t03 — Reserved
These bits are read as 0Ob. The write value should be always 0Ob.
2to0 PD_NUMI[2:0] Specify the power domain to be turned on/off.
000b: The power on/off process does not start.
001b: The processing target is PD_1.
010b: The processing target is PD_2.
100b: The processing target is PD_3.
Settings other than the above are prohibited.
Note: The bit names and statements in the above figure and table are examples and have nothing to do with the main

contents of this manual.

(1) Bit

Indicates the bit number or numbers.
In the case of a 64-bit register, the bits are arranged in order from 63 to 0.
In the case of a 32-bit register, the bits are arranged in order from 31 to 0.

(2) Bit name

Indicates the name of the bit or bit field.
When the number of bits must be clearly indicated for a bit field, appropriate notation is included (e.g.,

PD_NUM[2:0]).

Certain kinds of bits, such as those of timer counters, are not assigned bit names. In such cases, the entry
under “Bit Name” is blank (e.g., PD_ON_TIM).
A reserved bit is indicated by “—". Make sure to use the specified values when writing to such bits or fields.
Otherwise, the correct operation of this LSI chip is not guaranteed.




(3) Initial value

Indicates the initial value of each bit.

0: The initial value is 0.
1: The initial value is 1.

x/—: The initial value is undefined.

(4) RIW

For each bit and bit field, this entry indicates whether the bit or field is readable, writable, or both, and
whether writing to and reading from the bit or field are impossible.

The notation is as follows:

Rw: The bit or field is readable and writable.

RWO: The bit or field is readable and writable with 0. Writing 1 is invalid.

RW1: The bit or field is readable and writable with 1. Writing 0 is invalid.

ROW: The bit or field is readable as 0 and writable.

R1W: The bit or field is readable as 1 and writable.

R: The bit or field is readable. Writing is invalid.

ROWO: The bit or field is readable as 0 and writable with 1. Writing 1 is invalid.
ROW1: The bit or field is readable as 0 and writable with 1. Writing 0 is invalid.
R1WO0: The bit or field is readable as 1 and writable as 0. Writing 1 is invalid.
R1W1: The bit or field is readable as and writable as 1. Writing 0 is invalid.
RCWO: The bit or field is readable and writable with 0. Reading the bit initializes it. Writing 1 is invalid.
RCw1: The bit or field is readable and writable with 1. Reading the bit initializes it. Writing O is invalid.

(5) Description

Describes the function of the bit or field and specifies the values for writing.

Note: Access to reserved addresses is prohibited.
Do not access these addresses. In case of access, correct operation of this LSI chip is not guaranteed.

3. Notation of Numbers and Symbols

Number notation: Binary numbers are given as XXXXb (or B’XXXX, b’XXXX), hexadecimal numbers are
given as XXXXh (or H'XXXX, h’XXXX, 0xXXXX), and decimal numbers are given as
XXXX.
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Section 1 Overview

This section describes the overview of this LSI.

1.1 Features

This LSI chip is equipped with highly power efficient Al accelerator (DRP-AI) and OpenCV accelerator for pre/post Al
processing. It realizes low power consumption of Al inference and makes variety of embedded Al products possible
which requires image streaming via USB, PCI Express®, or Gigabit Ethernet interfaces.

The Al inference accelerator [P, DRP-AI, consists of the dynamic reconfigurable processor (DRP) and AI-MAC,
provides both high-speed Al inference and low power consumption at the same time. It delivers 1TOPS/W class power
performance. OpenCV accelerator powered by DRP delivers high-performance image processing functions. Application
software can be accelerated without any API modification since the accelerator has same API interface with Linux
based open source.

The LSI integrates Cortex-A53 dual CPU cores available to customers and is suitable for variety of Al integrated
applications such as Al gateway, machine vision, security gate, and mobile robot.

B CPU and DDR Memory Interfaces B High Speed Interfaces
® Cortex®-A53 Dual (996 MHz maximum) ® |x Gigabit Ethernet
® 32-bit LPDDR4-3200 ® ]x USB3.1 Genl Host/Peripheral

® |x PCle® Gen 2 (2 lanes)
2x SDIO 3.0
® [xeMMC™ 451

B Sensing and Analyzing
® Al accelerator: DRP-AI (1.0 TOPS/W class)
® OpenCV accelerator (DRP)

B Package

. . ® FCBGA (15%15 mm, 0.5-mm pitch
® Video and Graphics (15x15 mm, 0.5-mm pitch)

® H.265/H.264 Multi Codec
Encoding: H.265 up to 2160p, H.264 up to 1080p
Decoding: H.265 up to 2160p, H.264 up to 1080p
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System Peripheral I/F

Arm debugger Arm Cortex-A53 SDI (2 ¢ch.)
(CoreSight)

Core 0 Core 1 USB3.1 (1 ch.)
Host/Peripheral

DMAC (16 ch.) L1lcache || L1D cache L1 lcache || L1D cache
32 KB 32 KB 32 KB 32 KB

PCI Express (2 lanes)

Power control | Neon || FPU | | Neon || FPU |

Ethernet MAC (1 ch.)

Timers L2 cache: 512 KB

Timer (32 ch.) lIC (4 ch.)

PWM (16 ch.) CSl (6.ch.)

WDT (2 ch.) UART (2 ch.)

Sensing and analyzing

PI
External memory I/F Al accelerator OpenCV accelerator P10

(DRP-A) (DRP)

LPDDR4 (32 bits)

Video and graphics RUEISY

eMMC (1 ch.) H.265/H.264 multi codec Temperature sensor (2 ch.)

Figure 1.1-1  Diagram of Functional Overview

1.2 Product Lineup

The group currently consists of the following products.

Table 1.2-1 Product Lineup

Product Part Number Part Number for Ordering Package Packing
R9A09G055MA3GBG R9A09G055MA3GBG#ACC PRBG0841KA-A Individual tray
R9A09G055MA3GBG#BCC PRBG0841KA-A Full carton
RO1UHO0983EJ0110 Rev.1.10 RENESAS Page 40 of 2134

May 31, 2023



RZ/NV2MA Section 1 Overview

1.3 Functions

Table 1.3-1 Overview of Functions (1/2)

Item Function
CPU ® Arm® Cortex-A53 dual core (CA53): 996 MHz
— L1 cache: 32 KB (for instructions) + 32 KB (for data) for each core
— L2 cache: 512 KB
— FPU, Neon™ extension
— ECC supported
® Debugger interface (JTAG/SWD)
— CoreSight™ debugging components incorporated
— ETF (64-Kbyte trace RAM), ETR, and STM incorporated
— External trace output (16-bit width)

Memory ® RAM A (RAMA): 200 KB (with ECC)
®* RAM B (RAMB): 1 MB
® ROM: 128 KB
Timers ® Watchdog timer (WDT): 2 channels (CA53 core 0, CA53 core 1)

® Compare-match timer: 32 channels
® Pulse-width modulation timer (PWM): 16 channels

DMA controller DMA controller (16 channels)

Sensing and analyzing ® Al accelerator (DRP-AI)
® OpenCV accelerator

Video & graphics ® H.265/H.264 multi codec

— Supported functions
H.265 encoding and H.265 decoding, or H.264 encoding and H.264 decoding

Support encoding/decoding standard
H.265/HEVC main profile at level 5
H.264/AVC constrained baseline/main/high profile at level 4.2

I-/P-slice supported for H.264/H.265 encoding and decoding

— H.265 encoding and decoding performance
3840 x 2160 p encoding, 3840 x 2160 p decoding

— H.264 encoding and decoding performance
1920 x 1080 p encoding, 1920 x 1080 p decoding

External memory interfaces ® | PDDR4 interface
— 3200 Mbps
— 32-bit data width
— Up to 4 GB supported
® eMMC interface conforming to eMMC version 4.51
— Supports HS200 (high-speed DDR and HS400 are not supported)
— 1/4/8-bit data bus
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Table 1.3-1 Overview of Functions (2/2)

ltem

Function

Peripheral interfaces

® SD host interface (SDI): 2 channels (SD specification version 3.01 compliant)
— SD memory / /O card interface (1-bit/4-bit SD bus)
— SD memory card access for SD, SDHC, and SDXC

— Supports default, high-speed, UHS-I/SDR12, SDR25, SDR50, and SDR104 transfer modes
(DDRS50, not supported)

— Supports card detection and write protection
® USB interface: 1 channel
— USB3.1 Gen1 standard compliant

— Dual-role device function supported (static switching of the host controller function and the
peripheral controller function)

— Supports super-speed (5 Gbps), high-speed (480 Mbps), full-speed (12 Mbps), and low-
speed (1.5 Mbps) transfer (low-speed is only supported for the host controller)

® PCI Express interface: Gen2 (5GT/s), 2 lanes
— PCI Express base specification revision 4.0 compliant
— Supports root complex/endpoint
® Ethernet MAC interface: 1 channel
— Supports transfer at 1000 Mbps, and 100 Mbps in full-duplex mode
— Supports IEEE802.3 PHY GMII, Mll compliant interface
® |IC bus interface: 4 channels
® Clocked serial interface: 6 channels
® UART: 2 channels
® GPIO

Analog

® Temperature sensor: 2 channels

Power control

® External power supply sequence control
® |nternal power domain control

Power voltage

® 0.8-V power supply
VDDO08, UnVDDO08 (n = 2, 3, 4, 7), RTVDD08, PWVDDO08, LPVDD,
PLDVDDO8n (n =1, 2, 3, 4, 6), OTVDDO08, TSnDVDDO08A (n =0, 1),
PCVDDO08, USDVDD, USVP, USVPTX

® 1.1-V power supply
LPVDDQ

® 1.5-V power supply
RTVDD

® 1.8-V power supply
PLVDDn (n =1, 2, 3, 4, 6), OTVDD18, TSnAVDD18 (n =0, 1),
LPVAA, PCVDD18, USVDDH, PWVDD, VDD18,

PAPREDVDD, PBPREDVDD, PCPREDVDD, MMPREDVDD, SDOPREDVDD, SD1FVDD,
GEPREDVDD,

PREDVDD33, UnvDD18 (n =10, 11,2, 3,4,5,6,7)
® 3.3-V power supply
USVD330, USVPH, VDD33
® 3.3-V/1.8-V switchable power supply
PAMODVDD, PBMODVDD, PCMODVDD, MMMODVDD, SDOMODVDD, SD1FMODVDD,
GEMODVDD, UnMODVDD (n = 10, 11)

Operating temperature

Tj=103°C (max.) Tj: Junction temperature
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1.4 Block Diagram

Figure 1.4-1 shows the configuration.

CA53:
CPG:
Csl:
CST:
DMAC:
DRP-AL:
DRP:
eMMC:
ETHER:
GIC:

RZ/V2MA

CA53

Core 0 Core 1
Neon | FPU | Neon| FPU

L11$|L1DS| L11$|L1DS

DMAC
(16 ch)

ICB: Interconnect bus (AXI-bus;

32 KB|32 KB| 32 KB| 32 KB
RAMA | | RAMB ROM
2551218 cst eic SYC | ka00ks) | (1mB) | |(128kB)
)

DRP-Al —>

TIM
(32 ch)

wDT
(2ch)

] CPG

PWM
(16 ch)

nc'
(4 ch)

UART*'
(2ch)

[
(6 ch)

PFC
(GPIO)

DRP |1—b

i

TSU
@ch) SYs PMC veb

4—u| LPDDR4 (32bits)
q—v| USB (1 ch) IA
1—v| ETHER (1 ch) ||<

h! LPDDR4 Memory

SDI (2 ch)

» SD Card / SDIO

usB

PCle (2 lanes)

;I PCI Express

P Ethernet PHY

Arm Cortex-A53

Arm CoreSight
DMA controller
Al accelerator

I eMMC (1 ch)
[
ICB: Interconnect bus ROM: ROM
Clock pulse generator lc: 1IC Bus Interface SDI: SD host interface
Clocked serial interface LPDDR4: LPDDR4 interface SYC: System counter
PCle: PCI Express 2.0 interface SYs: System configuration
PFC: Pin function controller TIM: Compare-match timer
PMC: Internal power domain controller TSU: Temperature sensor
OpenCV accelerator PWC: External power sequence controller UART:
eMMC host interface PWM: Pulse-width modulation timer UsB: USB3.1 Gen1 interface
Ethernet MAC interface RAMA: RAM A VCD: H.265/H.264 Multi Codec
Generic interrupt controller RAMB: RAM B WDT: Watchdog timer

Note 1.  The external pins of IIC, CSI, and UART are used exclusively. Depending on the combination, it may not be possible to use
all other channels.

Universal asynchronous receiver transmitter

‘I eMMC

Figure 1.4-1

Block Diagram
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1.5 List of Units

Table 1.5-1 List of Units

Unit Name Unit Abbreviation*! Functional Overview

CA53 CA53 Arm Cortex-A53

CPG CPG Clock pulse generator

CsSl CsSl Clocked serial interface

CST CST Arm CoreSight

DMAC DMAA DMA controller

DRP-AI DRPA Al accelerator (DRP-AI)
DRP DRPB OpenCV accelerator

eMMC EMM eMMC host interface
ETHER ETH or ETHO Ethernet MAC interface

GIC GIC Generic interrupt controller
ICB ICB Interconnect bus

lIC [ IIC bus interface

LPDDR4 DDR LPDDR4 interface

MMC MMC LPDDR4 memory controller
DDI DDI LPDDR4 PHY interface

PCle PCI PCI Express 2.0 interface
PFC PFC Pin function controller

PMC PMC Internal power domain controller
PWC PWC External power sequence controller
PWM PWM Pulse-width modulation timer
RAMA RAMA RAM A

RAMB RAMB RAM B

ROM ROM ROM

SDI SDI SD host interface

SYC SYC System counter

SYS SYS System configuration

TIM TIM Compare-match timer

TSU TSU Temperature sensor

UART URT Universal asynchronous receiver transmitter
usB usB USB3.1 Gen1 interface

VCD VCD H.265/H.264 multi codec
WDT WDT Watchdog timer

Note 1.  Used as a prefix for the base address name of a register, terminal name, or signal name.
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Section 2 Pin

This section describes the pins of this LSI.

2.1  Pin Assignment

A|B|C|D|E|F|G|H|J|K|L|M|N|P|R|T|U|V|W|Y |AA|AB|AC|AD|AE|AF|AG|AH|AJ
29 RTXIN eoosams [Leogsact PVDDQ PVDDQ S LPVAA PVDDQ PVDDQ [ poqsact [reoossrs 29
28 [rxour [rmmsm [RTISO PYDDQ PvoDQ S| Levaa PVoDQ PVDDQ P0013 28
27 |pweNs [reresis [Pwiso |ewrst PVDDQ PVDDQ PVDDQ PVDDQ PVDDQ P0012 [PO009 27
26 [rEreme [RFUO [reresm [reresmia PVDDQ [ Poasamo |Lrogsaco | 1 s1e PVDDQ PVDDO PVDDQ 26
25 |rTvop] reresmo UL P0008 25
24 Jpwsooser [reTesTe PWENO| LPCLKAT [LPCLKAC 24
23 frucrests |RFU2 [rwsonset [PWENA [wetesis [pwsransm R 23
22 WTEST funmeness [oweresro RFUG |RFU7 | 22
21 PVDD LP P P PVD PVDD RFU8 |RFU9 [RFU15 |RFU14 21
20 PLVDD3 RFU10 |RFUL1 [RFU12 |RFU13 rru6 | 20
19 6 D DDO DO uovoooss |2 DO 19
18 SDOWP |s00DAT: [ spocix RFU22 [RFU21 RFU24 [RFU23 p2001| 1 8
17 spiecix 8 D D RFU20 [RFU19 RFU18 [RFU17 p2002| 17
16 lsotroar lsoaroaTo 0 DDOE T P PLVDD1 8 DDO8 usovop P P2000 |RFU25 | 1 6
15 [perex fsoiroats |sD1FWP [sorroarz D BIER- ovoo0e: [ PLVDD2 usovop usrXoM [uskxoP uswoor | ] 5
14 lprxowm [PCRXD1P] 08 D ruovoooss [N pLvDD4 0 DDO8 usTxom |usTXoP usoTeID 14
1.3 [remom [renow uovoooss (LRSIl PLv0DG RSTN USDM (USDP usveus |usreseer | ] 3
12 rcnxoon [rerionn bos 0 8 oerros [erxos cerios xout| 12
1 ] [remom |pemxooe 0 DDO D 8 GERXD2 |GERXDL XIN (11
1.0 [rersme [rerercxe [porercim D D PM3 |PM6 |cerxer |serxov 10

g DDO8 DDO8 DO 0 DDO8 PM2 GEINT |ceLnk  |cETxER 9
8 PM11 [PM12 |PM10 [MD8 |P1309 P1300 P1302 ([MDO |MD1 [MD4 | MD5 |P0600 [P0602 |PM1 |PM7 |semxes |ceTxos 8
7 csscika|cstoa |PM13 |PM14 [PM8 |PM9 |P1402 [P1310 |P1311 |P1305 [P1401 [ressrours | MD2 |MD7 | MD6 [Po60s |Poso1 [PMO [PMS |PM4 7
6 cscs4|Po705 PM15 |P1002 P1301 |P1308 |P1304 |P1405 |Usowe [mexivrs | D3 [nexivs (PO610 [PO604 [CSCS2 [esaxoa [essouks eesmcix |GEmPIO |GECOL| G
5 csr4 [ossciks P0701 |P1003 |P1007 |P1200 P1400 |P1406 DETCK [DETDO [mexivra P0606 |P0O611 [csnoz |csseikz cenos [cenoz [p1700| 5
4 P1006 |csmxos cscss|po704 |PO700 [P1008 [P1202 |P1201 [P1307 [P1404 DETMS | DETD [nexnr: et i2sclo P0603 |cswoo [cscsi[cscsa |eenos [eenor [eemoe | 4
3 P1004 |RFU4 [P1104 [csrxos PO703 [P1107 |P1203 DETRSTN| 1303 [DESRSTN| INEXINTO 125c11 [PO609 |PO607 |CSTXDO [csTxp1 [csTxps [GETxD7 [GERXDO |GERXDT 3
2 P1106 |P1102 |P1108 P0702 |P1100 |P1105 P1407 |UsPwen nexintz 125080 PO605 |CSCSO cscm-ssrxc GECLK [cerxos | D
1 P1005 [P1103 [P1000 |RFUS P1001 [P1101 1403 |P1306 nexite 125DAL C550LKo [cswxo [CSRXD3 [GETxoo. [ceTxen 1
A|B|C|D|E|F|G|H|J|K|L|{M|N|P|R|T|U]|V|W|Y |AAAB|AC|AD|AE|AF|AG|AH|AJ

Figure 2.1-1  Pin Assignment (Top view)
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Table 2.1-1 Ball Numbers and External Pin Names (1/5)

Ball Ball Ball Ball

Num. | External Pin Name Num. | External Pin Name Num. | External Pin Name Num. | External Pin Name
Al U2VssS B17 GND D4 U2GND12 E20 US5GND6
A2 U2GND15 B18 SDOWP D5 u2vDD18 E21 U5GND2
A3 U2VSS B19 U6GND5 D6 U2GND6 E22 PWCTESTO
A4 U2GND11 B20 U5GND11 D7 U2Vvss E23 PWEN4

A5 u2vDD18 B21 U5GND9 D8 U2GND2 E24 PWEN2

A6 U2GND5 B22 GND D9 U2vss E25 RFU1

A7 U2Vvss B23 PWCTEST1 D10 PCREFCKM E26 GND

A8 U2GND1 B24 PWSDOSEL D11 GND E27 GND

A9 u2vDD18 B25 GND D12 PCRXDOP E28 LPDQA10
Al10 RETESTRL B26 RFUO D13 GND E29 LPDQSAC1
All PCTXDOM B27 RETESTH6 D14 PCRXD1P F1 P1103

Al12 GND B28 RTRSTN D15 GND F2 P1106

Al13 PCTXD1M B29 RTXIN D16 SDODAT3 F3 RFU4

Al4 GND C1 U2Vvss D17 SDODAT2 F4 P1006

Al5 PCREXT Cc2 U2GND17 D18 SDOCLK F5 U2vSsS
Al16 SD1FVDD C3 U2Vvss D19 U6GND1 F6 U2GND18
Al7 SD1FMODVDD C4 U2GND13 D20 U5GND4 F7 U2vss
Al8 SDOMODVDD C5 u2vDD18 D21 U5GND3 F8 U2GND8
A19 U6GND7 C6 U2GND7 D22 PWMEMSWIENA F9 U2vss
A20 US5GND8 c7 U2vVsSs D23 PWSD1SEL F10 U2vSsS
A21 U5GND10 C8 U2GND3 D24 PWENS F11 U2vss
A22 PWVDD () U2vVsSsSs D25 PWEN3 F12 GND

A23 PWVDDO08 Cc10 PCREFCKP D26 RETESTH4 F13 PCVDD18
A24 RTVDDO08 C11 GND D27 PWRSTN F14 PCVDD18
A25 RTVDD C12 PCRXDOM D28 GND F15 SD1FWP
A26 RETESTH2 €13 GND D29 LPDQSAT1 F16 SD1FDATO
A27 PWEN1 Cl4 PCRXD1M E1l P1005 F17 SDOCD
A28 RTXOUT €15 GND E2 GND F18 U6GND2
A29 GND C16 SD1FDAT1 E3 P1004 F19 UBVSS

B1 U2VsSS C17 SD1FCLK E4 U2VSsS F20 U5VSS

B2 U2GND14 C18 SDODAT1 ES5 U2Vvss F21 U5GND1
B3 U2VSS C19 U6GND4 E6 U2GND19 F22 GND

B4 U2GND10 C20 U5GND7 E7 U2Vvss F23 RETESTH5
B5 u2vDD18 c21 U5GND5 E8 U2GND9 F24 PWENO

B6 U2GND4 Cc22 PWTEST E9 U2vss F25 GND

B7 U2Vvss Cc23 RFU2 E10 U2Vvss F26 LPDQA9
B8 U2GNDO Cc24 RETESTH3 E11 GND F27 LPDMDBIAL
B9 u2vDD18 C25 RETESTHO E12 GND F28 LPDQA11
B10 GND C26 RETESTH1 E13 GND F29 LPDQA14
B11l PCTXDOP Cc27 PWISO El4 GND G1 P1000

B12 GND C28 RTISO E15 SD1FDAT3 G2 P1102

B13 PCTXD1P Cc29 GND E16 SD1FCMD G3 P1104

B14 GND D1 U2Vvss E17 SDOCMD G4 CSTXD5
B15 GND D2 U2GND16 E18 U6GND6 G5 CSRXD4
B16 SD1FCD D3 U2Vvss E19 U6GND3 G6 GND
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Table 2.1-1 Ball Numbers and External Pin Names (2/5)

Ball Ball Ball Ball

Num. | External Pin Name Num. | External Pin Name Num. | External Pin Name Num. | External Pin Name

G7 CSSCLK4 H23 GND K10 TSODVDDO8A L26 LPDQSACO

G8 GND H24 GND K11 GND L27 LPDQAY

G9 U2VSS H25 GND K12 GND L28 GND

G10 U2Vvss H26 LPVDDQ K13 VDDO08 L29 LPDQA4

G11 U2Vvss H27 LPVDDQ K14 VDDO08 M1 PBPREDVDD

G12 U2VvssS H28 LPVDDQ K15 GND M2 P1105

G13 PCVDD18 H29 LPVDDQ K16 GND M3 P1203

G14 PCVDD18 J1 OTVDD18 K17 VDDO08 M4 P1202

G15 SD1FDAT2 J2 TSOAVDD18 K18 VDDO08 M5 P1007

G16 GND J3 GND K19 GND M6 P1002

G17 SDODATO J4 P0704 K20 GND M7 PM9

G18 U6GNDO J5 GND K21 GND M8 MD8

G19 u6vDD18 J6 P0705 K22 GND M9 VDDO08

G20 u5vDD18 J7 PM13 K23 GND M10 VDDO08

G21 US5GNDO J8 PM11 K24 LPDQAO M11 GND

G22 GND J9 GND K25 GND M12 GND

G23 PWSYSRSTN J10 GND K26 LPDQSATO M13 VDDO08

G24 GND J11 VDDO08 K27 LPDQA3 M14 VDDO08

G25 LPDQAS J12 VDDO08 K28 LPDQA5 M15 GND

G26 LPDQA13 J13 GND K29 GND M16 GND

G27 LPDQA15 J14 GND L1 P1101 M17 VDDO08

G28 GND J15 VDDO08 L2 P1100 M18 VDDO08

G29 LPDQA12 J16 VDDO08 L3 P1107 M19 GND

H1 RFUS5 J17 GND L4 P1008 M20 GND

H2 P1108 J18 GND L5 P1003 M21 LPVDD

H3 CSRXD5 J19 VDDO08 L6 PM15 M22 GND

H4 CSCS5 J20 VDDO08 L7 PM8 M23 GND

H5 CSSCLK5 J21 GND L8 PM10 M24 GND

H6 CsCs4 J22 GND L9 GND M25 GND

H7 CSTXD4 J23 GND L10 GND M26 LPVDDQ

H8 GND J24 GND L11 VDDO08 M27 LPVDDQ

H9 uU2vDDO08 J25 LPDQA2 L12 VDDO08 M28 LPVDDQ

H10 u2vDDO08 J26 LPDQA1 L13 GND M29 LPVDDQ

H11 uU2vDDO08 J27 LPDMDBIAO L14 GND N1 PBMODVDD

H12 uU2vDDO08 J28 GND L15 VDDO08 N2 PBMODVDD

H13 PCVDDO08 J29 LPDQAG6 L16 VDDO08 N3 GND

H14 PCVDDO08 K1 P1001 L17 GND N4 P1201

H15 GND K2 P0702 L18 GND NS P1200

H16 GND K3 P0703 L19 VDDO08 N6 RETESTO

H17 SDOPREDVDD K4 P0O700 L20 VDDO08 N7 P1402

H18 GND K5 P0O701 L21 LPVDD N8 P1309

H19 GND K6 GND L22 GND N9 GND

H20 GND K7 PM14 L23 GND N10 GND

H21 GND K8 PM12 L24 LPCAA3 N11 VDDO08

H22 GND K9 OTVvDDO08 L25 LPCAA4 N12 VDDO08
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Table 2.1-1 Ball Numbers and External Pin Names (3/5)

Ball Ball Ball Ball

Num. | External Pin Name Num. | External Pin Name Num. | External Pin Name Num. | External Pin Name

N13 GND P29 GND T16 PLVDD1 V3 GND

N14 GND R1 P1306 T17 VDDO08 V4 DETDI

N15 VDDO08 R2 USPWEN T18 VDDO08 V5 DETCK

N16 VDDO08 R3 P1303 T19 PLVSS3 V6 usove

N17 GND R4 P1404 T20 PLVDD3 V7 PCRSTOUTB

N18 GND R5 P1400 T21 LPVDD V8 MDO

N19 vDDO08 R6 P1308 T22 GND V9 VDDO08

N20 VDDO08 R7 P1311 T23 GND V10 VDDO08

N21 LPVDD R8 P1300 T24 GND V11 GND

N22 GND R9 GND T25 GND V12 GND

N23 GND R10 GND T26 LPVDDQ V13 VDDO08

N24 LPCAA2 R11 VDDO08 T27 LPVDDQ V14 VDDO08

N25 LPCAAS R12 VDDO08 T28 LPVDDQ V15 GND

N26 LPCAAO R13 PLVSS6 T29 LPVDDQ V16 GND

N27 LPCKEAO R14 PLVSS4 Ul U10MODVDD V17 VDDO08

N28 GND R15 PLVSS2 u2 U11MODVDD V18 VDDO08

N29 LPCSAO R16 PLVSS1 U3 DESRSTN V19 GND

P1 P1403 R17 GND U4 DETMS V20 GND

P2 P1407 R18 GND uS GND V21 LPVDD

P3 DETRSTN R19 PLDVDDO083 U6 P1405 V22 GND

P4 P1307 R20 GND u7 P1401 V23 GND

P5 GND R21 LPVDD u8 P1302 V24 GND

P6 P1301 R22 GND U9 GND V25 LPCSBO

P7 P1310 R23 LPATEST u10 GND V26 LPCSB1

P8 RETEST1 R24 LPCLKAC Ul1l VDDO08 V27 LPCAB1

P9 VDDO08 R25 LPCAB4 u12 VDDO08 V28 GND

P10 VDDO08 R26 LPCAB5 uU13 GND V29 LPZN

P11 GND R27 LPCAB2 ul4 GND w1 INEXINT6

P12 GND R28 GND U15 VDDO08 w2 INEXINT2

P13 PLDVDDO086 R29 LPMRESETL Ul6 VDDO08 W3 INEXINTO

P14 PLDVDDO084 T1 U10vDD18 u1l7 GND W4 INEXINT1

P15 PLDVDDO082 T2 u11vDD18 ul8 GND W5 DETDO

P16 PLDVDDO081 T3 PREDVDD33 u19 TS1DVDDO8A W6 INEXINTS

P17 VDDO08 T4 GND u20 TS1AVDD18 w7 MD2

P18 VDDO08 T5 P1406 u21 LPVDD w8 MD1

P19 GND T6 P1304 u22 GND W9 GND

P20 GND T7 P1305 u23 LPDTEST W10 GND

P21 LPVDD T8 GND u24 LPCAB3 W11 VDDO08

P22 GND T9 VDDO08 u25 LPCLKBC W12 VDDO08

P23 GND T10 VDDO08 U26 LPCLKBT w13 GND

P24 LPCLKAT T11 GND u27 GND W14 GND

P25 GND T12 GND u28 LPVAA W15 VDDO08

P26 LPCSAl T13 PLVDD6 u29 LPVAA W16 VDDO08

P27 LPCKEA1 T14 PLVDD4 V1 VDD33 W17 U7vDD18

P28 LPCAAl T15 PLVDD2 V2 VDD33 w18 GND
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Section 2 Pin

Table 2.1-1 Ball Numbers and External Pin Names (4/5)

Ball Ball Ball Ball

Num. | External Pin Name Num. | External Pin Name Num. | External Pin Name Num. | External Pin Name
W19 VDDO08 AA6 INEXINT4 AB22 |GND AD9 PM2
w20 VDDO08 AA7 MD6 AB23 |GND AD10 |PM6
w21 LPVDD AA8 MD5 AB24 |LPDQBO AD11 |GERXD2
W22 GND AA9 GND AB25 |LPDQB2 AD12 | GERXD6
w23 GND AA10 |GND AB26 |LPDQB1 AD13 |GND
w24 LPDQB4 AAl1l |VvDDO08 AB27 |LPDQB6 AD14 | USTXOP
W25 GND AA12 |VvDDO08 AB28 |GND AD15 |GND
W26 LPCABO AA13 |GND AB29 |LPDMDBIBO AD16 |GND
w27 LPCKEB1 AA14 |GND AC1 PCPREDVDD AD17 | RFU19
W28 LPCKEBO AA15 |USDVDD AC2 P0605 AD18 | RFU21
W29 GND AAl16 |USDVDD AC3 P0607 AD19 |GND

Y1l vDD18 AA17 |U7VDDO08 AC4 P0603 AD20 |RFU10
Y2 VvDD18 AA18 |U4vDDO08 AC5 P0611 AD21 |RFUS8

Y3 GND AA19 |U3VDDO08 AC6 P0604 AD22 |GND

Y4 INEXINT7 AA20 |U3vDDO8 AC7 P0601 AD23 | MMDAT1
Y5 INEXINT3 AA21 |GND AC8 P0602 AD24 |GND

Y6 MD3 AA22 |GND AC9 GND AD25 |LPDQBS8
Y7 MD7 AA23 |GND AC10 |PM3 AD26 |LPDQB9
Y8 MD4 AA24 | LPDQSBTO AC11 |GND AD27 |LPDQB13
Y9 VDDO08 AA25 |LPDQSBCO AC12 |GERXD4 AD28 |GND

Y10 VDDO08 AA26 |LPDQB3 AC13 |GND AD29 |LPDQB12
Y11 GND AA27 |LPDQB5 AC14 |USTXOM AE1l CSRXD1
Y12 GND AA28 |LPDQB7 AC15 |GND AE2 CSSCLK1
Y13 vDDO08 AA29 |GND AC16 |GND AE3 CSTXD1
Y14 VDDO08 AB1 PCMODVDD AC17 |RFU20 AE4 CSscCs1
Y15 GND AB2 GND AC18 |RFU22 AES5 CSSCLK2
Y16 GND AB3 P0609 AC19 |GND AE6 CSRXD2
Y17 U7vVSsSsS AB4 GND AC20 |U3GND2 AE7 PMS

Y18 u4vDDO08 ABS P0606 AC21 |U3GNDO AES8 PM7

Y19 GND AB6 P0610 AC22 |GND AE9 GND

Y20 GND AB7 P0608 AC23 |GND AE10 |GERXER
Y21 u3vDD18 AB8 P0600 AC24 |GND AE1l |GERXD1
Y22 u3vDD18 AB9 GND AC25 |GND AE12 |GND

Y23 GND AB10 |GND AC26 |LPVDDQ AE13 |USDM
Y24 GND AB11 |GND AC27 |LPVDDQ AE14 |GND

Y25 GND AB12 |GND AC28 |LPVDDQ AE15 |USRXOM
Y26 LPVDDQ AB13 |RSTN AC29 |LPVDDQ AE16 |GND

Y27 LPVDDQ AB14 |GND AD1 CSSCLKO AE17 |GND

Y28 LPVDDQ AB15 |[USVPTX AD2 CSCSO0 AE18 |GND

Y29 LPVDDQ AB16 |USVP AD3 CSTXDO AE19 |GND
AAl 12SDA1 AB17 |GND AD4 CSRXDO AE20 |RFU11
AA2 12SDA0 AB18 |GND AD5 CSTXD2 AE21 | RFU9
AA3 12SCL1 AB19 |VvDD18 AD6 CSCSs2 AE22 |GND
AA4 12SCLO AB20 |U3GND3 AD7 PMO AE23 | MMDAT7
AA5 GND AB21 |U3GND1 AD8 PM1 AE24 | MMCMD
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Section 2 Pin

Table 2.1-1 Ball Numbers and External Pin Names (5/5)

Ball Ball Ball Ball

Num. | External Pin Name Num. | External Pin Name Num. | External Pin Name Num. | External Pin Name
AE25 | GND AF27 |GND AG29 |LPDQSBT1 AJ2 GERXD3
AE26 |LPDQB10 AF28 |LPDQB11 AH1 GETXEN AJ3 GERXD7
AE27 |LPDMDBIB1 AF29 |LPDQSBC1 AH2 GECLK AJ4 GEMDC
AE28 | LPDQB14 AG1 GETXDO AH3 GERXDO AJ5 P1700

AE29 |LPDQB15 AG2 GETXC AH4 GETXD1 AJ6 GECOL

AF1 CSRXD3 AG3 GETXD7 AH5 GETXD2 AJ7 PAMODVDD
AF2 GND AG4 GETXD5 AH6 GEMDIO AJ8 PAPREDVDD
AF3 CSTXD3 AG5 GETXD6 AH7 PAMODVDD AJ9 GEPREDVDD
AF4 CSCS3 AG6 GEGTXCLK AH8 GND AJ10 | GEMODVDD
AF5 GND AG7 GND AH9 GETXER AJ11l | XIN

AF6 CSSCLK3 AG8 GETXD4 AH10 |GEMODVDD AJ12 | XOUT

AF7 PM4 AG9 GELINK AH11 |GND AJ13 | USRESREF
AF8 GETXD3 AG10 |GND AH12 |GND AJ14 | USVD330
AF9 GEINT AG11 |GERXC AH13 |USVBUS AJ15 |USVDDH
AF10 |GERXDV AG12 |GERXD5 AH14 |USVPH AJ16 | RFU25

AF11 | GECRS AG13 |GND AH15 |GND AJ17 | P2002

AF12 |GND AG14 |USOTGID AH16 |P2000 AJ18 | P2001

AF13 | USDP AG15 |[GND AH17 |GND AJ19 |U4VvDD18
AF14 |GND AG16 |GND AH18 |GND AJ20 |RFU16

AF15 [ USRXOP AG17 |RFU17 AH19 |U4VvDD18 AJ21 |GND

AF16 | GND AG18 |RFU23 AH20 |GND AJ22 |RFU7

AF17 |RFU18 AG19 |GND AH21 |GND AJ23 | U3REF

AF18 | RFU24 AG20 |RFU13 AH22 | RFU6 AJ24 | MMDAT4
AF19 |[GND AG21 |RFU14 AH23 | U3REF AJ25 | MMMODVDD
AF20 | RFU12 AG22 |GND AH24 | MMDAT6 AJ26 | MMPREDVDD
AF21 | RFU15 AG23 |GND AH25 | MMMODVDD AJ27 | MMDATS
AF22 |[GND AG24 | MMDATO AH26 |GND AJ28 | RFU3

AF23 | MMDAT2 AG25 |GND AH27 | PO009 AJ29 |GND

AF24 | MMDAT3 AG26 | MMCLK AH28 | P0013 — —

AF25 | PO008 AG27 |P0012 AH29 |GND — —

AF26 |GND AG28 |GND AJl GND — —
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Section 2 Pin

2.2

External Pins

2.2.1 List of External Pins
Table 2.2-1 List of External Pins (1/16)
Input Output
Initial Value |Pin State N-ch .
Voltage after Power- (when not in |Schmitt |Pull-up/ Open- |Drive Strength | \ytiplexed
Pin Name 110 ) 1/0 Group on Reset Use Trigger |Pull-down Drain |Selectable/Fixed |Pin
RTXIN | 1.5 1.5-V OSC CLOCK Pull down — — — — —
RTXOUT (6] 1.5 1.5-V OSC CLOCK Open — — — — —
RTRSTN | 1.5 PWC I/O Don't care  |Pull down ] — — — —
RTISO | 1.5 PWC 1/O Hi-Z Pull up — — — —
RTVDD — 1.5 PWC 1/0, PWC clock |— — — — — — —
power supply
RTVDDO08 — 0.8 XTAL power supply |— — — — — — —
PWRSTN | 1.8 PWC I/O Don't care |Pull down — — — —
PWTEST | 1.8 PWC 1/O Don't care |Pull down — — — —
PWENO O 1.8 PWC 1/O L Open — — — Fixed*? —
PWEN1 (6] 1.8 PWC 1/0 L Open — — — Fixed*? —
PWEN2 (e} 1.8 PWC I/O L Open — — — Fixed*? —
PWEN3 (e} 1.8 PWC I/O L Open — — — Fixed*? —
PWEN4 (e} 1.8 PWC I/O L Open — — — Fixed*? —
PWEN5 (¢} 1.8 PWC I/O L Open — — — Fixed*? —
PWSYSRSTN (¢} 1.8 PWC I/O L Open — — ° Fixed*? —
PWSDOSEL (¢} 1.8 PWC I/O L Open — — — Fixed*? —
PWSD1SEL O 1.8 PWC I/O L Open — — — Fixed*? —
PWCTESTO (¢} 1.8 PWC I/O L Open — — — Fixed*? —
PWCTEST1 | 1.8 PWC I/O Don't care |Pull up ° — — — —
PWMEMSWIENA (6] 1.8 PWC 1/O L Open — — — Fixed*? —
PWISO (6] 1.8 PWC 1/O Hi-Z Open — — ° Fixed*? —_
PWVDDO08 — 0.8 PWC core power — — — — — — —
supply
PWVDD — 1.8 PWC 1/O power — — — — — — —
supply
MMDATO 10 3.3/1.8 |PORTOO I/O Hi-Z Open — PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-3)
MMDAT1 10 3.3/1.8 |PORTOO I/O Hi-Z Open — PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-3)
MMDAT?2 10 3.3/1.8 |PORTOO I/O Hi-Z Open — PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-3)
MMDAT3 10 3.3/1.8 |PORTOO I/O Hi-Z Open — PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-3)
MMDAT4 10 3.3/1.8 |PORTOO I/O Hi-Z Open — PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-3)
MMDAT5 10 3.3/1.8 |PORTOO I/O Hi-Z Open — PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-3)
MMDAT6 10 3.3/1.8 |PORTOO I/O Hi-z Open — PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-3)
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Table 2.2-1 List of External Pins (2/16)

Input Output
Initial Value |Pin State N-ch .
Voltage after Power- |when not in | Schmitt | Pull-up/ Open- |Drive Strength | \yjtiplexed
Pin Name 110 ) 1/0 Group on Reset Use Trigger |Pull-down Drain |Selectable/Fixed |Pin
MMDAT7 10 3.3/1.8 |PORTOO0 I/O Hi-Z Open — PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-3)
P0008 10 3.3/1.8 |PORTO0O0 I/O PU Open — PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-3)
P0009 10 3.3/1.8 |PORTO0O0 I/O Hi-z Open — PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-3)
MMCMD 10 3.3/1.8 |PORTOO0 I/O Hi-Z Open — PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-3)
MMCLK 10 3.3/1.8 |PORTOO0 I/O Hi-Z Open — PU/PD/OFF  |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-3)
P0012 10 3.3/1.8 |PORTOO0 I/O Hi-Z Open — PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-3)
P0013 10 3.3/1.8 |PORTOO I/O Hi-Z Open ° PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-3)
MMMODVDD — 3.3/1.8 |PORTOO I/O power |— — — — — — —
supply
MMPREDVDD — 1.8 PORTOO pre-driver | — — — — — — —
power supply
PMO 10 3.3/1.8 |PORTO1(A) I/O Hi-Z Open — PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-4)
PM1 10 3.3/1.8 |PORTO1(A) I/O Hi-Zz Open — PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-4)
PM2 10 3.3/1.8 |PORTO1(A) I/O Hi-Zz Open — PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-4)
PM3 10 3.3/1.8 |PORTO1(A) I/O Hi-Zz Open — PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-4)
PM4 10 3.3/1.8 |PORTO1(A) I/O Hi-Z Open — PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2and
Table 2.2-4)
PM5 10 3.3/1.8 |PORTO1(A) I/O Hi-Z Open — PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2and
Table 2.2-4)
PM6 10 3.3/1.8 |PORTO1(A) I/O PD Open — PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2and
Table 2.2-4)
PM7 10 3.3/1.8 |PORTO1(A) I/O PD Open — PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-4)
PAMODVDD — 3.3/1.8 |[PORTO1(A), — — — — — — —
PORTO3 I/O power
supply
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Table 2.2-1 List of External Pins (3/16)
Input Output
Initial Value |Pin State N-ch .
Voltage after Power- |when not in | Schmitt | Pull-up/ Open- |Drive Strength | \yjtiplexed
Pin Name 110 ) 1/0 Group on Reset Use Trigger |Pull-down Drain |Selectable/Fixed |Pin
PAPREDVDD — 1.8 PORTO1(A), — — — — — — —
PORTO3 pre-driver
power supply
PM8 10 3.3/1.8 |PORTO01(B) I/O Hi-Z Open ° PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-4)
PM9 10 3.3/1.8 |PORTO01(B) I/O Hi-Z Open ° PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-4)
PM10 10 3.3/1.8 |PORTO01(B) I/O Hi-Z Open ° PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-4)
PM11 10 3.3/1.8 |PORTO01(B) I/O Hi-Z Open o PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-4)
PM12 10 3.3/1.8 |PORTO01(B) I/O Hi-Z Open o PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-4)
PM13 10 3.3/1.8 |PORTO01(B) I/O Hi-Z Open o PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-4)
PM14 10 3.3/1.8 |PORTO1(B) I/O PD Open o PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-4)
PM15 10 3.3/1.8 |PORTO1(B) I/O PD Open o PU/PD/IOFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-4)
PBMODVDD — 3.3/1.8 |PORTO1(B), — — — — — — —
PORTO04, PORTO7,
PORT21 I/O power
supply
PBPREDVDD — |18 PORTO1(B), — — — — — — —
PORTO04, PORTO7,
PORT21 pre-driver
power supply
INEXINTO** 10 1.8 PORTO02 I/O Hi-Z2 Open L] PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-5)
INEXINT1** 10 1.8 PORTO02 I/O Hi-Z Open L] PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-5)
INEXINT2* 10 1.8 PORTO02 I/O Hi-Z Open L] PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-5)
INEXINT3*! 10 1.8 PORTO02 I/O Hi-Z Open L] PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-5)
INEXINT4*! 10 1.8 PORTO02 I/O Hi-Z Open L] PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-5)
INEXINT5** 10 1.8 PORTO02 I/O Hi-Z Open o PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-5)
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Table 2.2-1 List of External Pins (4/16)

Input Output
Initial Value |Pin State N-ch .
Voltage after Power- |when not in | Schmitt | Pull-up/ Open- |Drive Strength | \yjtiplexed
Pin Name 110 V) 1/0 Group on Reset Use Trigger |Pull-down Drain |Selectable/Fixed |Pin
INEXINT6** 10 1.8 PORTO2 I/O Hi-Z Open [ PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-5)
INEXINT7** 10 1.8 PORTO02 I/O Hi-Z Open ° PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-5)
CSTXDO 10 3.3/1.8 |PORTO3 I/O Hi-Z Open ° PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-6)
CSRXDO 10 3.3/1.8 |PORTO3 /O Hi-Z Open ° PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-6)
CSSCLKO 10 3.3/1.8 |PORTO3 I/O Hi-Z Open [ PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-6)
CSCS0 10 3.3/1.8 |PORTO03 /O Hi-Z Open [ ] PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-6)
CSTXD1 10 3.3/1.8 |PORTO3 I/O Hi-Z Open ® PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-6)
CSRXD1 10 3.3/1.8 |PORTO3 I/O Hi-Zz Open ® PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-6)
CSSCLK1 10 3.3/1.8 |PORTO3 I/O Hi-Z Open ® PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-6)
CSsCs1 10 3.3/1.8 |[PORTO03 1/0 Hi-Z Open ® PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-6)
CSTXD2 10 3.3/1.8 |[PORTO3 /0 Hi-Z Open [ PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-6)
CSRXD2 10 3.3/1.8 |[PORTO03 1/0 Hi-Z Open ® PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-6)
CSSCLK2 10 3.3/1.8 |PORTO3 I/O Hi-Z Open [ PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-6)
CSsCs2 10 3.3/1.8 |PORTO3 I/O Hi-Z Open o PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-6)
CSTXD3 10 3.3/1.8 |PORTO3 I/O PD Open ° PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-6)
CSRXD3 10 3.3/1.8 |PORTO3 /O PD Open ° PU/PD/OFF  |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-6)
CSSCLK3 10 3.3/1.8 |PORTO3 I/O PD Open [ PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-6)
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Table 2.2-1 List of External Pins (5/16)

Input Output
Initial Value |Pin State N-ch .
Voltage after Power- |when not in | Schmitt | Pull-up/ Open- |Drive Strength | \yjtiplexed
Pin Name 110 V) 1/0 Group on Reset Use Trigger |Pull-down Drain |Selectable/Fixed |Pin
CSCSs3 10 3.3/1.8 |PORTO3 I/O PD Open — PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-6)
CSTXD4 10 3.3/1.8 |PORTO04 I/O PD Open — PU/PD/OFF  |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-7)
CSRXD4 10 3.3/1.8 |PORTO04 I/O PD Open o PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-7)
CSSCLK4 10 3.3/1.8 |PORTO04 I/O PD Open ° PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-7)
CSCs4 10 3.3/1.8 |PORTO04 1/O PD Open — PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-7)
CSTXD5 10 3.3/1.8 |PORTO04 I/O PD Open — PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-7)
CSRXD5 10 3.3/1.8 |PORTO04 I/O PD Open ® PU/PD/OFF  |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-7)
CSSCLK5 10 3.3/1.8 |PORTO04 I/O PD Open ® PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-7)
CSCS5 10 3.3/1.8 |PORTO04 I/O PD Open — PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-7)
12SDA0** 10 1.8 PORTO5 I/O Hi-Z Open ® PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-8)
12SCLO** 10 1.8 PORTO5 I/O Hi-Z Open ® PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-8)
I2SDA1** 10 1.8 PORTO5 I/O Hi-Z Open ® PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-8)
12SCL1* 10 1.8 PORTO5 /O Hi-Z Open [ PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-8)
P0600 10 3.3/1.8 |PORTO6 I/O Hi-Z Open — PU/PD/OFF  |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-9)
P0601 10 3.3/1.8 |PORTO6 I/O Hi-Z Open — PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-9)
P0602 10 3.3/1.8 |PORTO6 I/O Hi-Z Open — PU/PD/OFF  |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-9)
P0603 10 3.3/1.8 |PORTO6 I/O Hi-Z Open — PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-9)
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RZ/NV2MA

Section 2 Pin

Table 2.2-1 List of External Pins (6/16)
Input Output
Initial Value |Pin State N-ch .
Voltage after Power- |when not in | Schmitt | Pull-up/ Open- |Drive Strength | \yjtiplexed
Pin Name 110 V) 1/0 Group on Reset Use Trigger |Pull-down Drain |Selectable/Fixed |Pin
P0604 10 3.3/1.8 |PORTO6 I/O Hi-Z Open — PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-9)
P0605 10 3.3/1.8 |PORTO6 I/O Hi-z Open — PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-9)
P0606 10 3.3/1.8 |PORTO6 I/O Hi-z Open — PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-9)
P0607 10 3.3/1.8 |PORTO6 I/O Hi-z Open — PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-9)
P0608 10 3.3/1.8 |PORTO6 I/O Hi-Z Open — PU/PD/OFF  |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-9)
P0609 10 3.3/1.8 |PORTO6 I/O Hi-Z Open — PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-9)
P0610 10 3.3/1.8 |PORTO6 I/O Hi-Z Open ° PU/PD/IOFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-9)
P0611 10 3.3/1.8 |PORTO6 I/O Hi-Z Open L] PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-9)
PCMODVDD — 3.3/1.8 |PORTO6 I/O power |— — — — — — —
supply
PCPREDVDD — 1.8 PORTO6 pre-driver  |— — — — — — —
power supply
P0700 10 3.3/1.8 |PORTO7 I/O Hi-Z Open — PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-10)
P0701 10 3.3/1.8 |PORTO7 I/O Hi-Z Open ° PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-10)
P0702 10 3.3/1.8 |PORTO7 I/O PD Open — PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-10)
P0703 10 3.3/1.8 |PORTO7 I/O PD Open — PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-10)
P0704 10 3.3/1.8 |PORTO7 I/O PD Open — PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-10)
P0705 10 3.3/1.8 |PORTO7 I/O PD Open — PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-10)
SDOCMD 10 3.3/1.8 |PORTO08 I/O Hi-Z Open — PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-11)
SDOCLK 10 3.3/1.8 |PORTO8 I/O Hi-z Open — PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-11)
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RZ/N2MA Section 2 Pin

Table 2.2-1 List of External Pins (7/16)

Input Output
Initial Value |Pin State N-ch .
Voltage after Power- |when not in | Schmitt | Pull-up/ Open- |Drive Strength | \yjtiplexed
Pin Name 110 V) 1/0 Group on Reset Use Trigger |Pull-down Drain |Selectable/Fixed |Pin
SDODATO 10 3.3/1.8 |PORTO08 I/O Hi-Z Open — PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-11)
SDODAT1 10 3.3/1.8 |PORTO08 I/O Hi-Z Open — PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-11)
SDODAT2 10 3.3/1.8 |PORTO08 I/O Hi-Z Open — PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-11)
SDODAT3 10 3.3/1.8 |PORTO8 I/O Hi-Z Open — PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-11)
SDOWP 10 3.3/1.8 |PORTO8 I/O Hi-Z Open ° PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-11)
SDOCD 10 3.3/1.8 |PORTO8 I/O PU Open ° PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-11)
SDOMODVDD — 3.3/1.8 |PORTO8 I/O power |— — — — — — —
supply
SDOPREDVDD — 1.8 PORTO8 pre-driver  |— — — — — — —
power supply
SD1FCMD 10 3.3/1.8 |PORTO09 I/O Hi-Z Open — PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-12)
SD1FCLK 10 3.3/1.8 |PORTO09 I/O Hi-Z Open — PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-12)
SD1FDATO 10 3.3/1.8 |PORTO09 I/O Hi-Z Open — PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-12)
SD1FDAT1 10 3.3/1.8 |PORTO09 I/O Hi-Z Open — PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-12)
SD1FDAT2 10 3.3/1.8 |PORTO09 I/O Hi-Z Open — PU/PD/OFF | — Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-12)
SD1FDAT3 10 3.3/1.8 |PORTO09 I/O Hi-Z Open — PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-12)
SD1FWP 10 3.3/1.8 |PORTO09 I/O Hi-Z Open ° PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-12)
SD1FCD 10 3.3/1.8 |PORTO09 I/O PU Open ° PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-12)
SD1FMODVDD — 3.3/1.8 |[PORTO09 I/O power |— — — — — — —
supply
SD1FVDD — 1.8 PORTO9 pre-driver | — — — — — — —
power supply
P1000 10 3.3/1.8 |[PORT10 /0 PD Open — PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-13)
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RZ/NV2MA

Section 2 Pin

Table 2.2-1 List of External Pins (8/16)
Input Output
Initial Value |Pin State N-ch .
Voltage after Power- |when not in | Schmitt | Pull-up/ Open- |Drive Strength | \yjtiplexed
Pin Name 110 V) 1/0 Group on Reset Use Trigger |Pull-down Drain |Selectable/Fixed |Pin
P1001 10 3.3/1.8 |PORT10 /O PD Open — PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-13)
P1002 10 3.3/1.8 |PORT10 /O Hi-Z Open — PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-13)
P1003 10 3.3/1.8 |PORT101/O PD Open — PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-13)
P1004 10 3.3/1.8 |PORT10 I/O Hi-z Open o PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-13)
P1005 10 3.3/1.8 |PORT10 /O PD Open — PU/PD/OFF  |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-13)
P1006 10 3.3/1.8 |PORT10 /O Hi-Z Open — PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-13)
P1007 10 3.3/1.8 |PORT10 I/O Hi-Z Open — PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-13)
P1008 10 3.3/1.8 |PORT10 I/O Hi-Z Open L] PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-13)
U10MODVDD — 3.3/1.8 |PORT10 I/O power |— — — — — — —
supply
u1lovDD18 — 1.8 PORT10 pre-driver  |— — — — — — —
power supply
P1100 10 3.3/1.8 |PORT11 I/O PD Open — PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-14)
P1101 10 3.3/1.8 |PORT11 I/O PD Open — PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-14)
P1102 10 3.3/1.8 |PORT11 I/O Hi-Z Open — PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-14)
P1103 10 3.3/1.8 |[PORT111/0 PD Open — PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-14)
P1104 10 3.3/1.8 |[PORT111/0 Hi-Z Open ° PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-14)
P1105 10 3.3/1.8 |[PORT111/0 PD Open — PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-14)
P1106 10 3.3/1.8 |PORT111/0 Hi-Z Open — PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-14)
P1107 10 3.3/1.8 |PORT111/0 Hi-Z Open — PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-14)
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Section 2 Pin

Table 2.2-1 List of External Pins (9/16)
Input Output
Initial Value |Pin State N-ch .
Voltage after Power- |when not in | Schmitt | Pull-up/ Open- |Drive Strength | \yjtiplexed
Pin Name 110 V) 1/0 Group on Reset Use Trigger |Pull-down Drain |Selectable/Fixed |Pin
P1108 10 3.3/1.8 |PORT111/0 Hi-Z Open o PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-14)
U11MODVDD — 3.3/1.8 |[PORT11 /O power |— — — — — — —
supply
U11vDD18 — 1.8 PORT11 pre-driver |— — — — — — —
power supply
P1200 10 3.3 PORT12 I/O PD Open — PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-15)
P1201 10 3.3 PORT12 I/O Hi-Z Open — PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-15)
P1202 10 3.3 PORT12 /O Hi-Z Open — PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-15)
P1203 10 3.3 PORT12 /O Hi-Z Open — PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-15)
P1300 10 3.3 PORT13 I/O PD Open — PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-16)
P1301 10 3.3 PORT13 I/O PD Open — PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-16)
P1302 10 3.3 PORT13 I/O PD Open — PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-16)
P1303 10 3.3 PORT13 I/O PD Open — PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-16)
P1304 10 33 PORT13 I/O PD Open — PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-16)
P1305 10 33 PORT13 I/O PD Open — PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-16)
P1306 10 3.3 PORT13 /O PD Open — PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-16)
P1307 10 3.3 PORT13 /O PD Open — PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-16)
P1308 10 3.3 PORT13 /O Hi-Z Open ° PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-16)
P1309 10 3.3 PORT13 /O Hi-Z Open o PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-16)
P1310 10 3.3 PORT13 /O Hi-Z Open o PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-16)
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Table 2.2-1 List of External Pins (10/16)

Input Output
Initial Value |Pin State N-ch .
Voltage after Power- |when not in | Schmitt | Pull-up/ Open- |Drive Strength | \yjtiplexed
Pin Name 110 V) 1/0 Group on Reset Use Trigger |Pull-down Drain |Selectable/Fixed |Pin
P1311 10 3.3 PORT13 I/O Hi-Z Open [ PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-16)
P1400 10 3.3 PORT14 I/O Hi-Z Open — PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-17)
P1401 10 3.3 PORT14 /O PD Open — PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-17)
P1402 10 3.3 PORT14 I/O Hi-Z Open ° PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-17)
P1403 10 3.3 PORT14 I/O PD Open — PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-17)
P1404 10 3.3 PORT14 I/O Hi-Z Open — PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-17)
P1405 10 33 PORT14 I/O PD Open — PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-17)
P1406 10 3.3 PORT14 I/O Hi-Zz Open ® PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-17)
P1407 10 3.3 PORT14 I/O PD Open — PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-17)
GETXC 10 3.3/1.8 |PORT151/0 Hi-Z Open — PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-18)
GETXEN 10 3.3/1.8 |[PORT151/0 Hi-Z Open — PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-18)
GETXER 10 3.3/1.8 |[PORT151/0 Hi-Z Open — PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-18)
GETXDO 10 3.3/1.8 |PORT15 I/O Hi-Z Open — PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-18)
GETXD1 10 3.3/1.8 |PORT15 I/O Hi-Z Open — PU/PD/OFF  |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-18)
GETXD2 10 3.3/1.8 |PORT15 I/O Hi-Z Open — PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-18)
GETXD3 10 3.3/1.8 |PORT15 I/O Hi-Z Open — PU/PD/OFF  |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-18)
GETXD4 10 3.3/1.8 |PORT15 I/O Hi-Z Open — PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-18)
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Table 2.2-1 List of External Pins (11/16)

Input Output
Initial Value |Pin State N-ch .
Voltage after Power- |when not in | Schmitt | Pull-up/ Open- |Drive Strength | \yjtiplexed
Pin Name 110 V) 1/0 Group on Reset Use Trigger |Pull-down Drain |Selectable/Fixed |Pin
GETXD5 10 3.3/1.8 |PORT15 I/O Hi-Z Open — PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-18)
GETXD6 10 3.3/1.8 |PORT15 I/O Hi-Z Open — PU/PD/OFF  |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-18)
GETXD7 10 3.3/1.8 |PORT15 I/O Hi-Z Open — PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-18)
GERXC 10 3.3/1.8 |PORT15 I/O Hi-Z Open — PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-18)
GERXDV 10 3.3/1.8 |PORT15 /0 Hi-Z Open — PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-18)
GERXER 10 3.3/1.8 |PORT15 /0 Hi-Z Open — PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-18)
GERXDO 10 3.3/1.8 |PORT15 I/O Hi-Z Open — PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-18)
GERXD1 10 3.3/1.8 |PORT15 I/O Hi-Z Open — PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-18)
GERXD2 10 3.3/1.8 |PORT16 I/O Hi-Z Open — PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-19)
GERXD3 10 3.3/1.8 |PORT16 I/O Hi-Z Open — PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-19)
GERXD4 10 3.3/1.8 |PORT16 /O Hi-Z Open — PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-19)
GERXD5 10 3.3/1.8 |PORT16 I/O Hi-Z Open — PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-19)
GERXD6 10 3.3/1.8 |PORT16 I/O Hi-Z Open — PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-19)
GERXD7 10 3.3/1.8 |PORT16 I/O Hi-Z Open — PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-19)
GECRS 10 3.3/1.8 |PORT16 I/O Hi-Z Open — PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-19)
GECOL 10 3.3/1.8 |PORT16 I/O Hi-Z Open — PU/PD/OFF  |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-19)
GEMDC 10 3.3/1.8 |PORT16 I/O Hi-Z Open — PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-19)
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Section 2 Pin

Table 2.2-1 List of External Pins (12/16)
Input Output
Initial Value |Pin State N-ch .
Voltage after Power- |when not in | Schmitt | Pull-up/ Open- |Drive Strength | \yjtiplexed
Pin Name 110 V) 1/0 Group on Reset Use Trigger |Pull-down Drain |Selectable/Fixed |Pin
GEMDIO 10 3.3/1.8 |PORT16 /O Hi-Z Open — PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-19)
GEGTXCLK 10 3.3/1.8 |PORT16 /O Hi-Z Open — PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-19)
GELINK 10 3.3/1.8 |PORT16 /O Hi-Z Open ° PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-19)
GEINT 10 3.3/1.8 |PORT16 I/O Hi-z Open o PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-19)
GECLK 10 3.3/1.8 |PORT16 I/O Hi-Z Open — PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-19)
P1700 10 3.3/1.8 |PORT17 I/O Hi-Z Open — PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-20)
GEMODVDD — 3.3/1.8 |PORT15, PORT16, |— — — — — — —
PORTL17 I/O power
supply
GEPREDVDD — 1.8 PORT15, PORT16, |— — — — — — —
PORT17 pre-driver
power supply
DETCK | 1.8 Debugger I/0 PD Open — PD — — —
DETDI I 1.8 Debugger I/0 PU Open — PU — - —
DETDO (e} 1.8 Debugger 1/0 Hi-Z Open — — — Selectable*? —
DETMS 10 1.8 Debugger 1/0 PU Open — PU — Selectable*? —
DETRSTN | 1.8 Debugger 1/0 PU Open — PU — — —
DESRSTN | 1.8 Debugger 1/0 PU Open — PU — — —
RETESTO | 3.3 LSl test I/O PD Pulldown |e@ PD — — —
RETEST1 | 3.3 LSl test I/O PD Pulldown |@ PD — — —
LPATEST O 1.1 LPDDR4 PHY Hi-Zz Open — — — — —
LPCAAO (6] 1.1 LPDDR4 PHY Hi-Z Open — — — — —
LPCAAL (6] 1.1 LPDDR4 PHY Hi-Z Open — — — — —
LPCAA2 (6] 1.1 LPDDR4 PHY Hi-Z Open — — — — —
LPCAA3 (6] 1.1 LPDDR4 PHY Hi-Z Open — — — — —
LPCAA4 (6] 1.1 LPDDR4 PHY Hi-Z Open — — — — —
LPCAAS5 (6] 1.1 LPDDR4 PHY Hi-Z Open — — — — —
LPCABO (¢} 1.1 LPDDR4 PHY Hi-Z Open — — — — —
LPCAB1 (¢} 1.1 LPDDR4 PHY Hi-Z Open — — — — —
LPCAB2 (¢} 1.1 LPDDR4 PHY Hi-Z Open — — — — —
LPCAB3 O 1.1 LPDDR4 PHY Hi-Z Open — — — — —
LPCAB4 O 1.1 LPDDR4 PHY Hi-Z Open — — — — —
LPCABS5 O 1.1 LPDDR4 PHY Hi-Z Open — — — — —
LPCKEAO (6] 1.1 LPDDR4 PHY L Open — — — — —
LPCKEAL (6] 1.1 LPDDR4 PHY L Open — — — — —
LPCKEBO (6] 1.1 LPDDR4 PHY L Open — — — — —
LPCKEB1 (e} 1.1 LPDDR4 PHY L Open — — — — —
LPCLKAC (e} 1.1 LPDDR4 PHY Hi-Z Open — — — — —
LPCLKAT (e} 1.1 LPDDR4 PHY Hi-Z Open — — — — —
LPCLKBC (¢} 1.1 LPDDR4 PHY Hi-Z Open — — — — —
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Table 2.2-1 List of External Pins (13/16)

Input Output
Initial Value |Pin State N-ch
Voltage after Power- |when not in | Schmitt | Pull-up/ Open- |Drive Strength | \yjtiplexed
Pin Name 110 V) 1/0 Group on Reset Use Trigger |Pull-down Drain |Selectable/Fixed |Pin
LPCLKBT (e} 1.1 LPDDR4 PHY Hi-Z Open — — — — —
LPCSAO (6] 1.1 LPDDR4 PHY Hi-Z Open — — — — —
LPCSAl (e} 1.1 LPDDR4 PHY Hi-Z Open — — — — —
LPCSBO O 1.1 LPDDR4 PHY Hi-Z Open — — — — —
LPCSB1 O 1.1 LPDDR4 PHY Hi-Z Open — — — — —
LPDMDBIAO 10 1.1 LPDDR4 PHY Hi-Z Open — — — — —
LPDMDBIAL 10 1.1 LPDDR4 PHY Hi-Zz Open — — — — —
LPDMDBIBO 10 1.1 LPDDR4 PHY Hi-Zz Open — — — — —
LPDMDBIB1 10 1.1 LPDDR4 PHY Hi-Z Open — — — — —
LPDQAO 10 1.1 LPDDR4 PHY Hi-Z Open — — — — —
LPDQA1 10 1.1 LPDDR4 PHY Hi-Z Open — — — — —
LPDQA2 10 1.1 LPDDR4 PHY Hi-Z Open — — — — —
LPDQA3 10 1.1 LPDDR4 PHY Hi-Z Open — — — — —
LPDQA4 10 1.1 LPDDR4 PHY Hi-Z Open — — — — —
LPDQAS5 10 1.1 LPDDR4 PHY Hi-Z Open — — — — —
LPDQA6 10 1.1 LPDDR4 PHY Hi-Z Open — — — — —
LPDQA7 10 1.1 LPDDR4 PHY Hi-Z Open — — — — —
LPDQA8 10 1.1 LPDDR4 PHY Hi-Z Open — — — — —
LPDQA9 10 1.1 LPDDR4 PHY Hi-Zz Open — — — — —
LPDQA10 10 1.1 LPDDR4 PHY Hi-Z Open — — — — —
LPDQA11 10 1.1 LPDDR4 PHY Hi-Z Open — — — — —
LPDQA12 10 1.1 LPDDR4 PHY Hi-Z Open — — — — —
LPDQA13 10 1.1 LPDDR4 PHY Hi-Z Open — — — — —
LPDQA14 10 1.1 LPDDR4 PHY Hi-Z Open — — — — —
LPDQA15 10 1.1 LPDDR4 PHY Hi-Z Open — — — — —
LPDQBO 10 1.1 LPDDR4 PHY Hi-Z Open — — — — —
LPDQB1 10 1.1 LPDDR4 PHY Hi-Z Open — — — — —
LPDQB2 10 1.1 LPDDR4 PHY Hi-Z Open — — — — —
LPDQB3 10 1.1 LPDDR4 PHY Hi-Z Open — — — — —
LPDQB4 10 1.1 LPDDR4 PHY Hi-Z Open — — — — —
LPDQB5 10 1.1 LPDDR4 PHY Hi-Zz Open — — — — —
LPDQB6 10 1.1 LPDDR4 PHY Hi-Zz Open — — — — —
LPDQB7 10 1.1 LPDDR4 PHY Hi-Zz Open — — — — —
LPDQB8 10 1.1 LPDDR4 PHY Hi-Z Open — — — — —
LPDQB9 10 1.1 LPDDR4 PHY Hi-Z Open — — — — —
LPDQB10 10 1.1 LPDDR4 PHY Hi-Z Open — — — — —
LPDQB11 10 1.1 LPDDR4 PHY Hi-Z Open — — — — —
LPDQB12 10 1.1 LPDDR4 PHY Hi-Z Open — — — — —
LPDQB13 10 1.1 LPDDR4 PHY Hi-Z Open — — — — —
LPDQB14 10 1.1 LPDDR4 PHY Hi-Z Open — — — — —
LPDQB15 10 1.1 LPDDR4 PHY Hi-Z Open — — — — —
LPDQSACO 10 1.1 LPDDR4 PHY Hi-Z Open — — — — —
LPDQSAC1 10 1.1 LPDDR4 PHY Hi-Z Open — — — — —
LPDQSATO 10 1.1 LPDDR4 PHY Hi-Z Open — — — — —
LPDQSAT1 10 1.1 LPDDR4 PHY Hi-Z Open — — — — —
LPDQSBCO 10 1.1 LPDDR4 PHY Hi-Z Open — — — — —
LPDQSBC1 10 1.1 LPDDR4 PHY Hi-Z Open — — — — —
LPDQSBTO 10 1.1 LPDDR4 PHY Hi-Z Open — — — — —
LPDQSBT1 10 1.1 LPDDR4 PHY Hi-Z Open — — — — —
LPMRESETL (6] 1.1 LPDDR4 PHY L Open — — — — —
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Section 2 Pin

Table 2.2-1 List of External Pins (14/16)
Input Output
Initial Value |Pin State N-ch
Voltage after Power- |when not in | Schmitt | Pull-up/ Open- |Drive Strength | \yjtiplexed
Pin Name 110 V) 1/0 Group on Reset Use Trigger |Pull-down Drain |Selectable/Fixed |Pin
LPZN (e} 1.1 LPDDR4 PHY Hi-Z Open — — — — —
LPVAA — 1.8 LPDDR4 PLL 1.8-V |— — — — — — —
power supply
LPVDD — 0.8 LPDDR4 core 0.8-V |— — — — — — —
power supply
LPVDDQ — 1.1 LPDDR4 PHY 1.1-V |— — — —_ — — —
power supply
LPDTEST (¢} 1.1 LPDDR4 PHY Hi-Z Open — — — — —
u2vDD18 — 1.8 1.8-V power supply |— — — — — — —
U2vDDO08 — 0.8 0.8-V power supply [— — — — — — —
u2vss — 0 GND — — — — — — —
u3vDD18 — 1.8 1.8-V power supply |— — — — — — —
U3REF — 1.2 1.2-V reference — — — — — — —
U3vDDO08 — 0.8 0.8-V power supply |— — — — — — —
PCRXDOP | 1.8 PCle PHY — Open — — — — —
PCRXDOM | 1.8 PCle PHY — Open — — — — —
PCTXDOP (e} 1.8 PCle PHY X Open — — — — —
PCTXDOM (6] 1.8 PCle PHY X Open — — — — —
PCREFCKP | 1.8 PCle PHY CLOCK Open — — — — —
PCREFCKM | 1.8 PCle PHY CLOCK Open — — — — —
PCREXT | 1.8 PCle PHY — Open — — — — —
PCRXD1P | 1.8 PCle PHY — Open — — — — —
PCRXD1M | 1.8 PCle PHY — Open — — — — —
PCTXD1P O 1.8 PCle PHY X Open — — — — —
PCTXD1M (6] 1.8 PCle PHY X Open — — — — —
PCVDDO08 — 0.8 PCle PHY 0.8-V — — — — — — —
power supply
PCVDD18 — 1.8 PCle PHY 1.8-V — — — — — — —
power supply
PCRSTOUTB o 3.3 PCle I/O H Open — — — Selectable*? —
USDP 10 3.3 USB PHY Open — — — — —
USDM 10 3.3 USB PHY L Open — — — — —
USRESREF | 0.25 USB RESREF — Open — — — — —
USVD330 — 3.3 USB PHY HS section |— — — — — — —
3.3-V power supply
USVDDH — 1.8 USB PHY HS section |— — — — — — —
1.8-V power supply
USDVDD*® — 0.8 USB PHY HS section |— — — — — — —
0.8-V power supply
USVBUS | 3.3**  |USB PHY Hi-Z Open — — — — —
USRXOM | 0.8 USB PHY — Open — — — — —
USRXO0P | 0.8 USB PHY — Open — — — — —
USTXOM O 0.8 USB PHY — Open — — — — —
USTXOP O 0.8 USB PHY — Open — — — — —
USOTGID | 1.8 USB PHY — Open — — — — —
USVP — 0.8 USB PHY SS section [— — — — — — —
0.8-V power supply
USVPH — 3.3 USB PHY SS section [— — — — — — —
3.3-V power supply
USVPTX — 0.8 usB PHY SS section |— — — — — — —
transmitter power
supply
USPWEN o 3.3 USB I/O L Open — — — Selectable*? —
usovc | 3.3 USB II0 Hi-Z Pull up — — — — —
u4vDD18 — 1.8 1.8-V power supply |— — — — — — —
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Table 2.2-1 List of External Pins (15/16)
Input Output
Initial Value |Pin State N-ch .
Voltage after Power- |when not in | Schmitt | Pull-up/ Open- |Drive Strength | \yjtiplexed
Pin Name 110 V) 1/0 Group on Reset Use Trigger |Pull-down Drain |Selectable/Fixed |Pin
U4vDDO08 — 0.8 0.8-V power supply |— — — — — — —
P2000 10 1.8 PORT20 I/O Hi-Z Open [ — — Selectable*? Multiplexed
pin (see Table
2.2-2 and
Table 2.2-21)
P2001 10 1.8 PORT20 I/O Hi-Z Open [ ] — — Selectable*? Multiplexed
pin (see Table
2.2-2 and
Table 2.2-21)
P2002 10 1.8 PORT20 I/O Hi-Z Open o — — Selectable*? Multiplexed
pin (see Table
2.2-2 and
Table 2.2-21)
u5vDD18 — 1.8 1.8-V power supply |— — — — — — —
U5VSS — 0 GND — — — — — — —
ue6vDD18 — 1.8 1.8-V power supply |— — — — — — —
UBVSS — 0 GND — — — — — — —
MDO | 1.8 MD7-0 I/O Hi-Z Alwaysin |— — — — —
use
MD1 | 1.8 MD7-0 1/O Hi-Z Always in — — — — —
use
MD2 | 1.8 MD7-0 I/O Hi-Zz Always in | — — — — —
use
MD3 | 1.8 MD7-0 1/O Hi-Z Always in — — — — —
use
MD4 | 1.8 MD7-0 I/O Hi-Z Alwaysin  [— — — — —
use
MD5 | 1.8 MD7-0 1/O PD Always in — PD — — —
use
MD6 | 1.8 MD7-0 1/O PD Always in — PD — — —
use
MD7 | 1.8 MD7-0 I/O Hi-Zz Alwaysin |— — — — —
use
MD8*® 10 3.3/1.8 |PORT211/O0 Hi-z Always in  [— — — Selectable*? Multiplexed
use pin (see Table
2.2-2 and
Table 2.2-22)
OTVvDD18 — 1.8 1.8-V power supply |— — — — — — —
for test
OTVDDO08 — 0.8 0.8-V power supply |— — — — — — —
for test
TSOAVDD18 — 1.8 TSU ch. 0 1.8-V — — — —_ — — —
power supply
TSODVDDO8A — 0.8 TSU ch. 00.8-V — — — — — — —
power supply
TS1AVDD18 — 1.8 TSUch.11.8-V — — — — — — —
power supply
TS1DVDDO8SA — 0.8 TSUch.10.8-V — — — — — — —
power supply
XIN | 1.8 1.8-V OSC CLOCK Alwaysin  |— — — — —
use
XOouT O 1.8 1.8-V OSC CLOCK Always in — — — — —
use
RSTN | 1.8 RSTN I/O PU Alwaysin |® PU — — —
use
PLVDD1 — 1.8 PLL ch.11.8-V — — — — — — —
power supply
PLVSS1 — 0 PLL ch. 1 GND — — — — — — —
PLVDD2 — 1.8 PLL ch.21.8-V — — — — — — —
power supply
PLVSS2 — 0 PLL ch. 2 GND — — — —_ — — —
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Table 2.2-1 List of External Pins (16/16)

Input Output
Initial Value |Pin State N-ch .
Voltage after Power- |when not in | Schmitt | Pull-up/ Open- |Drive Strength | \yjtiplexed
Pin Name 110 V) 1/0 Group on Reset Use Trigger |Pull-down Drain |Selectable/Fixed |Pin
PLVDD3 — 1.8 PLL ch.31.8-V — — — — — — —
power supply
PLVSS3 — 0 PLL ch. 3 GND — — — — — — —
PLVDD4 — 1.8 PLL ch. 41.8-V — — — — — — —
power supply
PLVSS4 — 0 PLL ch. 4 GND — — — —_ — — —
PLVDD6 — 1.8 PLL ch. 6 1.8-V — — — — — — —
power supply
PLVSS6 — 0 PLL ch. 6 GND — — — — — — —
u7vDD18 — 1.8 1.8-V power supply |— — — — — — —_
U7vSss — 0 GND — — — — — — —
PLDVDDO081 — 0.8 PLL ch.10.8-V — — — — — — —
power supply
PLDVDDO082 — 0.8 PLL ch.20.8-V — — — — — — —
power supply
PLDVDDO083 — 0.8 PLL ch. 30.8-V — — — — — — —
power supply
PLDVDDO084 — 0.8 PLL ch. 4 0.8-V — — — —_ — — —
power supply
PLDVDDO086 — 0.8 PLL ch. 6 0.8-V — — — — — — —
power supply
U7vDDO08 — 0.8 0.8-V power supply |— — — — —_ — —
VDDO08 — 0.8 VvDDO08 0.8-V power |— — — — — — —
supply
VDD18 — 1.8 VDD18 group — — — — — _ —
1/0 power supply
(PORTO2 /O,
PORTO5 /0,
PORT20 I/0,
1.8-V OSC,
RSTN I/0,
debugger 1/0,
MDO-7 1/0)
VDD33 — 33 VDD33 group — — — — — _ _
1/0 power supply
(PORT12 I/0,
PORT13 I/O,
PORT14 1/0,
PCle I/O,
USB I/0,
LSl test 1/0)
PREDVDD33 — 1.8 VDD33 group — — — — — — —
pre-driver power
supply
(PORT12 /O,
PORT13 I/O,
PORT14 I/O,
PCle I/O,
USB I/0,
LSl test 1/0)
RFUO0-25 (e} 1.8 Reserved*® — Open — — — — —
RETESTHO-6 | 1.8 LSl test I/O Don'tcare |Pull up — — — — _
RETESTRL | 1.8 LSl test I/O Hi-Z Pulldown |— — — — —
(10kQ)
U2GNDO0-19, — 0 GND — — — —_ — — —
U3GNDO-3,
U5GNDO-11,
U6GNDO-7
GND — 0 GND — — — —_ — — —

Note 1.  For 3.3-V input tolerant
Note 2.  For the drive strength, see Section 40.4.2, Standard I/0O Characteristics.
Note 3. Connect an external resistor (1.1kQ). For details, refer to the RZ/V2MA High-Speed Interface PCB Design Guidelines.
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Note 4. See Section 2.3, Pin Functions of Functional Blocks for how to connect the USBVBUS.
Note 5.  This pin is intended to be used for LED control during boot sequence. Therefore, do not use this pin for any other purpose.
Note 6. Leave these pins open-circuit.

Usage Note

In this LSI, supply power to all power pins.

It is necessary to supply power even if the power pin is an unused function and to connect the ground pin to the ground.
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2.2.2 List of Multiplexed Functional Blocks
Table 2.2-2 List of Multiplexed Functional Blocks
Share Share Share Share Share Share Share Share
1/0 Group Group 0 Group 1 Group 2 Group 3 Group 4 Group 5 Group 6 Group 7
PORTO00 GPIO — eMMC — — — — —
PORTO1 GPIO PWM Ex. interrupt | CLK out — — — —
PORTO02 GPIO — Ex. interrupt | — — — — —
PORTO03 GPIO CSI0 UARTO CSI0 TRACE — — —
csii UART1 CSl1
CSI2 lIc2 CSI2
CsI3 Ic3
CsI3
PORTO04 GPIO CSl4 CSl4 — TRACE — — —
CslI5 CsI5
PORTO05 GPIO — 1ICO — — — — —
lIC1
PORTO06 GPIO — — — — — — —
PORTO7 GPIO — — — — — — —
PORTO08 GPIO SDIO — — — — — —
PORT09 GPIO SDI1 Ex. interrupt | — — — — —
PORT10 GPIO — Ex. interrupt | — — — — —
PORT11 GPIO — Ex. interrupt | — — — — —
PORT12 GPIO — Ex. interrupt | — — — — —
PORT13 GPIO — Ex. interrupt | — — — — —
PORT14 GPIO — Ex. interrupt | — — — — —
PORT15 GPIO ETHER — — TRACE — — —
PORT16 GPIO ETHER — — TRACE — — —
PORT17 GPIO ETHER — — — — — —
PORT20 GPIO — — — — — — —
PORT21 GPIO — — — — — — —
RO1UH0983EJ0110 Rev.1.10 RENESAS Page 68 of 2134

May 31, 2023



RZ/NV2MA Section 2 Pin
Table 2.2-3 1/0 Group PORTOQO in the Multiplexed Mode
Share Pin Share Pin Share Pin Share Pin Share Pin Share Pin Share Pin Share Pin

External Pin Name 0 Name 1 Name 2 Name 3 Name 4 Name 5 Name 6 Name 7
Name GPIO — eMMC — — — — —
MMDATO P00_00 — MMDATO — — — — —
MMDAT1 P00_01 — MMDAT1 — — — — —
MMDAT2 P00_02 — MMDAT2 — — — — —
MMDAT3 P00_03 — MMDAT3 — — — — —
MMDAT4 P00_04 — MMDAT4 — — — — —
MMDATS P00_05 — MMDATS — — — — —
MMDAT6 P00_06 — MMDAT6 — — — — —
MMDAT?7 P00_07 — MMDAT?7 — — — — —

P0008 P00_08 — — — — — — —

P0O009 P00_09 — — — — — — —
MMCMD P00_10 — MMCMD — — — — —
MMCLK P00_11 — MMCLK — — — — —

P0012 P00_12 — — — — — — —

P0013 P00_13 — — — — — — —
Table 2.2-4 1/0 Group PORTOL1 in the Multiplexed Mode

Share Pin Share Pin Share Pin Share Pin Share Pin Share Pin Share Pin Share Pin

External Pin Name 0 Name 1 Name 2 Name 3 Name 4 Name 5 Name 6 Name 7
Name GPIO PWM Ex. interrupt CLK out — — — —

PMO P01_00 PMO INEXINT8 — — — — —

PM1 P01_01 PM1 INEXINT9 — — — — —

PM2 P01_02 PM2 INEXINT10 — — — — —

PM3 P01_03 PM3 INEXINT11 — — — — —

PM4 P01_04 PM4 INEXINT12 — — — — —

PM5 P01_05 PM5 INEXINT13 — — — — —

PM6 P01_06 PM6 INEXINT14 GMCLKO — — — —

PM7 P01_07 PM7 INEXINT15 GMCLK1 — — — —

PM8 P01_08 PM8 INEXINT16 — — — — —

PM9 P01_09 PM9 INEXINT17 — — — — —

PM10 P01_10 PM10 INEXINT18 — — — — —

PM11 P0O1_11 PM11 INEXINT19 — — — — —

PM12 P01_12 PM12 INEXINT20 — — — — —

PM13 P01_13 PM13 INEXINT21 — — — — —

PM14 P01_14 PM14 INEXINT22 GMCLKO — — — —

PM15 P01_15 PM15 INEXINT23 GMCLK1 — — — —
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Table 2.2-5 1/0 Group PORTO2 in the Multiplexed Mode
Share Pin Share Pin Share Pin Share Pin Share Pin Share Pin Share Pin Share Pin
External Pin Name 0 Name 1 Name 2 Name 3 Name 4 Name 5 Name 6 Name 7
Name GPIO — EXx. interrupt — — — — —
INEXINTO P02_00 — INEXINTO — — — — —
INEXINT1 P02_01 — INEXINT1 — — — — —
INEXINT2 P02_02 — INEXINT2 — — — — —
INEXINT3 P02_03 — INEXINT3 — — — — —
INEXINT4 P02_04 — INEXINT4 — — — — —
INEXINTS P02_05 — INEXINTS — — — — —
INEXINT6 P02_06 — INEXINT6 — — — — —
INEXINT7 P02_07 — INEXINT7 — — — — —
Table 2.2-6 1/0 Group PORTO3 in the Multiplexed Mode
Share Pin Share Pin Share Pin Share Pin Share Pin Share Pin Share Pin Share Pin
Name 0 Name 1 Name 2 Name 3 Name 4 Name 5 Name 6 Name 7
UARTO,
External Pin CsIo, CSl1, UARTY, IlIC2, |CSIO, CSI1,
Name GPIO CSI2, CSI3 IIC3, CSI3 CSsI2 TRACE — — —
CSTXDO P03_00 CSTXDO UATXO0 CSRXDO — — — —
CSRXDO P03_01 CSRXDO UARXO — — — — —
CSSCLKO P03_02 CSSCLKO UACTSON — — — — —
CSCS0 P03_03 CSCS0 UARTSON — — — — —
CSTXD1 P03_04 CSTXD1 UATX1 CSRXD1 — — — —
CSRXD1 P03_05 CSRXD1 UARX1 — — — — —
CSSCLK1 P03_06 CSSCLK1 UACTSIN — TRDAT15 — — —
CSCs1 P03_07 CSCs1 UARTSIN — TRDAT14 — — —
CSTXD2 P03_08 CSTXD2 12SDA2 CSRXD2 TRDAT13 — — —
CSRXD2 P03_09 CSRXD2 12SCL2 — TRDAT12 — — —
CSSCLK2 P03_10 CSSCLK2 12SDA3 — TRDAT11 — — —
CSCS2 P03_11 CSCS2 12SCL3 — TRDAT10 — — —
CSTXD3 P03_12 CSTXD3 CSRXD3 — TRDAT9 — — —
CSRXD3 P03_13 CSRXD3 — — TRDAT8 — — —
CSSCLK3 P03_14 CSSCLK3 — — TRDAT7 — — —
CSCS3 P03_15 CSCS3 — — TRDAT6 — — —
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Table 2.2-7 1/0 Group PORTO04 in the Multiplexed Mode
Share Pin Share Pin Share Pin Share Pin Share Pin Share Pin Share Pin Share Pin
External Pin Name 0 Name 1 Name 2 Name 3 Name 4 Name 5 Name 6 Name 7
Name GPIO CSl4, CSI5 CSl4, CSI5 — TRACE — — —
CSTXD4 P04_00 CSTXD4 CSRXD4 — TRDAT5 — — —
CSRXD4 P04_01 CSRXD4 — — TRDAT4 — — —
CSSCLK4 P04_02 CSSCLK4 — — TRDAT3 — — —
CSCs4 P04_03 CsCs4 — — TRDAT2 — — —
CSTXD5 P04_04 CSTXD5 CSRXD5 — TRDAT1 — — —
CSRXD5 P04_05 CSRXD5 — — TRDATO — — —
CSSCLK5 P04_06 CSSCLK5 — — TRCLK — — —
CSCS5 P04_07 CSCSs5 — — TRCTL — — —
Table 2.2-8 1/0 Group PORTO5 in the Multiplexed Mode
Share Pin Share Pin Share Pin Share Pin Share Pin Share Pin Share Pin Share Pin
External Pin Name 0 Name 1 Name 2 Name 3 Name 4 Name 5 Name 6 Name 7
Name GPIO — 1ICO, lIC1 — — — — —
12SDA0 P05_00 — 12SDA0 — — — — —
12SCLO P05_01 — 12SCLO — — — — —
12SDA1 P05_02 — 12SDA1 — — — — —
12SCL1 P05_03 — 12SCL1 — — — — —
Table 2.2-9 1/0 Group PORTO6 in the Multiplexed Mode
Share Pin Share Pin Share Pin Share Pin Share Pin Share Pin Share Pin Share Pin
External Pin Name 0 Name 1 Name 2 Name 3 Name 4 Name 5 Name 6 Name 7
Name GPIO — — — — — — —
P0600 P06_00 — — — — — — —
P0601 P06_01 — — — — — — —
P0602 P06_02 — — — — — — —
P0603 P06_03 — — — — — — —
P0604 P06_04 — — — — — — —
P0605 P06_05 — — — — — — —
P0606 P06_06 — — — — — — —
P0607 P06_07 — — — — — — —
P0608 P06_08 — — — — — — —
P0609 P06_09 — — — — — — —
P0610 P06_10 — — — — — — —
P0611 P06_11 — — — — — — —
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Table 2.2-10  1/O Group PORTO7 in the Multiplexed Mode
Share Pin Share Pin Share Pin Share Pin Share Pin Share Pin Share Pin Share Pin
External Pin Name 0 Name 1 Name 2 Name 3 Name 4 Name 5 Name 6 Name 7
Name GPIO — — — — — — —
P0700 P07_00 — — — — — _ —
P0O701 P07_01 — — — — — — —
P0702 P07_02 — — — — — _ —
P0703 P07_03 — — — — — _ _
P0704 PO7_04 — — — —_ — _ _
P0705 P07_05 — — — — — — _
Table 2.2-11  1/O Group PORTO8 in the Multiplexed Mode
Share Pin Share Pin Share Pin Share Pin Share Pin Share Pin Share Pin Share Pin
External Pin Name 0 Name 1 Name 2 Name 3 Name 4 Name 5 Name 6 Name 7
Name GPIO SDIO — — — — — —
SDOCMD P08_00 SDOCMD — — — — — _
SDOCLK P08_01 SDOCLK — — — — — —
SDODATO P08_02 SDODATO — — — — — _
SDODAT1 P08_03 SDODAT1 — — — — — —
SDODAT2 P08_04 SDODAT2 — — — — — _
SDODAT3 P08_05 SDODAT3 — — — — — —
SDOWP P08_06 SDOWP — — — — — —
SDOCD P08_07 SDOCD — — — — — _
Table 2.2-12  1/0O Group PORTO9 in the Multiplexed Mode
Share Pin Share Pin Share Pin Share Pin Share Pin Share Pin Share Pin Share Pin
External Pin Name 0 Name 1 Name 2 Name 3 Name 4 Name 5 Name 6 Name 7
Name GPIO SDI1 EX. interrupt — — — — —
SD1FCMD P09_00 SD1FCMD — — — — — —
SD1FCLK P09_01 SD1FCLK — — — — — —
SD1FDATO P09_02 SD1FDATO — — — — — —
SD1FDAT1 P09_03 SD1FDAT1 — — — — — —
SD1FDAT2 P09_04 SD1FDAT2 — — — — — _
SD1FDAT3 P09_05 SD1FDAT3 — — — — — —
SD1FWP P09_06 SD1FWP INEXINT24 — — — — —
SD1FCD P09_07 SD1FCD INEXINT25 — — — — —
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Table 2.2-13  1/0O Group PORT10 in the Multiplexed Mode
Share Pin Share Pin Share Pin Share Pin Share Pin Share Pin Share Pin Share Pin
External Pin Name 0 Name 1 Name 2 Name 3 Name 4 Name 5 Name 6 Name 7
Name GPIO — Ex. interrupt — — — — —
P1000 P10_00 — — — — — — —
P1001 P10_01 — — — — — — —
P1002 P10_02 — — — — — — —
P1003 P10_03 — — — — — — —
P1004 P10_04 — — — — — — —
P1005 P10_05 — — — — — — —
P1006 P10_06 — INEXINT26 — — — — —
P1007 P10_07 — INEXINT27 — — — — —
P1008 P10_08 — — — — — — —
Table 2.2-14  1/0O Group PORT11 in the Multiplexed Mode
Share Pin Share Pin Share Pin Share Pin Share Pin Share Pin Share Pin Share Pin
External Pin Name 0 Name 1 Name 2 Name 3 Name 4 Name 5 Name 6 Name 7
Name GPIO — Ex. interrupt — — — — —
P1100 P11_00 — — — — — — —
P1101 P11_01 — — — — — — —
P1102 P11_02 — — — — — — —
P1103 P11_03 — — — — — — —
P1104 P11_04 — — — — — — —
P1105 P11_05 — — — — — — —
P1106 P11_06 — INEXINT28 — — — — —
P1107 P11_07 — INEXINT29 — — — — —
P1108 P11_08 — — — — — — —
Table 2.2-15  1/O Group PORT12 in the Multiplexed Mode
Share Pin Share Pin Share Pin Share Pin Share Pin Share Pin Share Pin Share Pin
External Pin Name 0 Name 1 Name 2 Name 3 Name 4 Name 5 Name 6 Name 7
Name GPIO — Ex. interrupt — — — — —
P1200 P12_00 — INEXINT30 — — — — —
P1201 P12_01 — INEXINT31 — — — — —
P1202 P12_02 — INEXINT32 — — — — —
P1203 P12_03 — INEXINT33 — — — — —
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Table 2.2-16  1/0 Group PORT13 in the Multiplexed Mode
Share Pin Share Pin Share Pin Share Pin Share Pin Share Pin Share Pin Share Pin

External Pin Name 0 Name 1 Name 2 Name 3 Name 4 Name 5 Name 6 Name 7
Name GPIO — Ex. interrupt | — — — — —

P1300 P13_00 — — — — — — —

P1301 P13_01 — — — — — — —

P1302 P13_02 — — — — — — —

P1303 P13_03 — — — — — — —

P1304 P13_04 — — — — — — —

P1305 P13_05 — — — — — — —

P1306 P13 06 — — — — — — —

P1307 P13_07 — — — — — — —

P1308 P13 08 — — — — — — —

P1309 P13_09 — INEXINT34 | — — — — —

P1310 P13_10 — INEXINT35 | — — — — —

P1311 P13_11 — INEXINT36 | — — — — —
Table 2.2-17  1/0O Group PORT14 in the Multiplexed Mode

Share Pin Share Pin Share Pin Share Pin Share Pin Share Pin Share Pin Share Pin

External Pin Name 0 Name 1 Name 2 Name 3 Name 4 Name 5 Name 6 Name 7
Name GPIO — Ex. interrupt | — — — — —

P1400 P14_00 — — — — — — —

P1401 P14_01 — — — — — — —

P1402 P14_02 — INEXINT37 | — — — — —

P1403 P14_03 — — — — — — —

P1404 P14 04 — — — — — — —

P1405 P14_05 — — — — — — —

P1406 P14_06 — INEXINT38 | — — — — —

P1407 P14_07 — — — — — — —
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Table 2.2-18 1/0O Group PORT15 in the Multiplexed Mode
Share Pin Share Pin Share Pin Share Pin Share Pin Share Pin Share Pin Share Pin
External Pin Name 0 Name 1 Name 2 Name 3 Name 4 Name 5 Name 6 Name 7
Name GPIO ETHER — — TRACE — — —
GETXC P15_00 GETXC — — TRCLK — — —
GETXEN P15_01 GETXEN — — TRCTL — — —
GETXER P15_02 GETXER — — — — — —
GETXDO P15_03 GETXDO — — — — — —
GETXD1 P15_04 GETXD1 — — — — — —
GETXD2 P15_05 GETXD2 — — — — — —
GETXD3 P15_06 GETXD3 — — — — — —
GETXD4 P15_07 GETXD4 — — — — — —
GETXD5 P15_08 GETXD5 — — TRDATO — — —
GETXD6 P15_09 GETXD6 — — TRDAT1 — — —
GETXD7 P15_10 GETXD7 — — TRDAT2 — — —
GERXC P15_11 GERXC — — TRDAT3 — — —
GERXDV P15_12 GERXDV — — TRDAT4 — — —
GERXER P15_13 GERXER — — TRDAT5 — — —
GERXDO P15_14 GERXDO — — TRDAT6 — — —
GERXD1 P15_15 GERXD1 — — TRDAT7 — — —
Table 2.2-19  1/0O Group PORTL16 in the Multiplexed Mode
Share Pin Share Pin Share Pin Share Pin Share Pin Share Pin Share Pin Share Pin
External Pin Name 0 Name 1 Name 2 Name 3 Name 4 Name 5 Name 6 Name 7
Name GPIO ETHER — — TRACE — — —
GERXD2 P16_00 GERXD2 — — TRDATS8 — — —
GERXD3 P16_01 GERXD3 — — TRDAT9 — — —
GERXD4 P16_02 GERXD4 — — TRDAT10 — — —
GERXD5 P16_03 GERXD5 — — TRDAT11 — — —
GERXD6 P16_04 GERXD6 — — TRDAT12 — — —
GERXD7 P16_05 GERXD7 — — TRDAT13 — — —
GECRS P16_06 GECRS — — TRDAT14 — — —
GECOL P16_07 GECOL — — TRDAT15 — — —
GEMDC P16_08 GEMDC — — — — — —
GEMDIO P16_09 GEMDIO — — — — — —
GEGTXCLK P16_10 GEGTXCLK — — — — — —
GELINK P16_11 GELINK — — — — — —
GEINT P16_12 GEINT — — — — — —
GECLK P16_13 GECLK — — — — — —
Table 2.2-20 1/0O Group PORT17 in the Multiplexed Mode
Share Pin Share Pin Share Pin Share Pin Share Pin Share Pin Share Pin Share Pin
External Pin Name 0 Name 1 Name 2 Name 3 Name 4 Name 5 Name 6 Name 7
Name GPIO — — — — — — —
P1700 P17_00 — — — — — — —
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Table 2.2-21  1/0O Group PORT20 in the Multiplexed Mode
Share Pin Share Pin Share Pin Share Pin Share Pin Share Pin Share Pin Share Pin
. Name 0 Name 1 Name 2 Name 3 Name 4 Name 5 Name 6 Name 7
External Pin
Name GPIO — — — — — — —
P2000 P20_00 — — — — — — —
P2001 P20 01 — — — — — — —
P2002 P20_02 — — — — — — —
Table 2.2-22  1/0O Group PORT21 in the Multiplexed Mode
Share Pin Share Pin Share Pin Share Pin Share Pin Share Pin Share Pin Share Pin
. Name 0 Name 1 Name 2 Name 3 Name 4 Name 5 Name 6 Name 7
External Pin
Name GPIO — — — — — — —
MD8 P21_00 — — — — — — —
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2.3 Pin Functions of Functional Blocks

Table 2.3-1 List of Pin Functions (1/5)
Classification Pin Name /0 Function
Power control (PWC) RTXIN | To connect a 32.768-kHz crystal resonator
RTXOUT (0] To connect a 32.768-kHz crystal resonator
RTRSTN | PWC reset input (active low)
RTISO | PWC isolation input pin
PWRSTN | PWC reset input (active low)
PWTEST | LSl test pin, fixed to the low level
PWENS to PWENO (0] Power enable 5 to 0 (active high)
PWSYSRSTN (0] System reset output, connected to the RSTN pin to use the power
control function of PWC
PWSDOSEL (0] PWC SDIO interface power supply selection
PWSDI1SEL (0] PWC SDI1 interface power supply selection
PWCTESTO (0] LSl test pin: leave this pin open-circuit
PWCTEST1 | LSl test pin: fixed to the high level (pulled up by the PWVDD)
PWMEMSWIENA (0] Enable signal output pin for controlling the LPVDD power supply
on/off
PWISO (0] Open drain output.
Connected to the RTISO pin and pulled up (with 10kQ to 100kQ)
to a 1.5-V power supply.*!
eMMC interface MMDAT?7 to MMDATO 1/0 eMMC data [7:0]
(eMMC) MMCMD 110 eMMC command
MMCLK ) eMMC clock
Pulse-width PM15 to PMO O PWM output
modulation timer
(PWM)
External interrupt INEXINT38 to INEXINTO | External interrupt
CSl ch. 0 (CSI0) CSTXDO O CSIO serial data output
CSRXDO | CSI0 serial data input
CSSCLKO lfe} CSI0 serial clock
CSCSs0 | CSIO0 serial chip select
CSI ch.1(Csl1) CSTXD1 (0] CSI1 serial data output
CSRXD1 | CSI1 serial data input
CSSCLK1 lfe} CSI1 serial clock
CSscCs1 | CSI1 serial chip select
CSI ch. 2 (CsI2) CSTXD2 (0] CSI2 serial data output
CSRXD2 | CSI2 serial data input
CSSCLK2 /10 CSI2 serial clock
CSCSs2 | CSI2 serial chip select
CSI ch. 3 (CsI3) CSTXD3 (0] CSI3 serial data output
CSRXD3 | CSI3 serial data input
CSSCLK3 lfe} CSI3 serial clock
CSCS3 | CSI3 serial chip select
CSI ch. 4 (CSl4) CSTXD4 (0] CSI4 serial data output
CSRXD4 | CSI4 serial data input
CSSCLK4 lfe} CSl4 serial clock
CSCs4 | CSI4 serial chip select
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Table 2.3-1 List of Pin Functions (2/5)
Classification Pin Name /0 Function
CSI ch. 5 (CsSI5) CSTXD5 (0] CSI5 serial data output
CSRXD5 | CSI5 serial data input
CSSCLK5 lfe} CSI5 serial clock
CSCS5 | CSI5 serial chip select
IIC ch. 0 (1ICO) 12SDAO /10 1ICO serial data
12SCLO 110 1ICO serial clock
IIC ch. 1 (lIC1) 12SDA1 1/0 1IC1 serial data
12SCL1 lfe} 1IC1 serial clock
IIC ch. 2 (lIC2) 12SDA2 1/0 1IC2 serial data
12SCL2 110 1IC2 serial clock
IIC ch. 3 (lIC3) 12SDA3 1/0 1IC3 serial data
12SCL3 /10 1IC3 serial clock
UART ch. 0 (UARTO) UATXO0 (0] UARTO transmission data
UARXO | UARTO reception data
UACTSON | UARTO transmission enable signal (active low)
UARTSON (0] UARTO reception enable signal (active low)
UART ch. 1 (UART1) UATX1 O UART1 transmission data
UARX1 | UARTL reception data
UACTSIN | UART1 transmission enable signal (active low)
UARTSI1N (0] UARTL reception enable signal (active low)
SD host interface SDOCMD /0 SDI0 command/response signal
ch. 0 (SDi0) SDOCLK O  SDIO clock
SDODAT3 to SDODATO 110 SDIO data line bits [3:0]
SDOWP | SDIO write protect signal
SDOCD | SDIO card detection signal
SD host interface SD1FCMD 1/0 SDI1 command/response signal
ch. 1 (Sbi1) SD1FCLK O  SDIclock
SD1FDAT3 to SD1FDATO 1/0 SDI1 data line bits [3:0]
SD1FWP | SDI1 write protect signal
SD1FCD | SDI1 card detection signal
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Table 2.3-1 List of Pin Functions (3/5)
Classification Pin Name /0 Function
Gigabit Ethernet MAC GETXC | Transmission clock for Ethernet 100-Mbps mode
interface (ETHER) GETXEN (0] Transmission enable signal (active high)
GETXER (0] Transmission error signal (active high)
GETXD7 to GETXDO (0] Transmission data [7:0]
GERXC | Ethernet reception clock
GERXDV | Reception data valid signal (active high)
GERXER | Reception error signal (active high)
GERXD7 to GERXDO | Receive data [7:0]
GECRS | Carrier detection signal (active high)
GECOL | Transmission collision signal (active high)
GEMDC (0] PHY management clock
GEMDIO 1/0 PHY management I/O data
GEGTXCLK 0] GMII transmission clock
GELINK | PHY LINK signal
GEINT | PHY interrupt signal
GECLK*? I Clock input
Debugger interface DETCK | JTAG TCK
DETDI | JTAG TDI
DETDO (0] JTAG TDO
DETMS /10 JTAG TMS
DETRSTN | JTAG TRST (active low)
DESRSTN | System reset from debugger (active low)
For LSI test RETESTO | LSl test enable, fixed to the low level
RETEST1 | LSl test enable, fixed to the low level
RETESTH6 to RETESTHO | LSI test enable, fixed to the high level (pulled up by the PWVDD)
RETESTRL | External reference resistor connection pin for LSI test
* Resistance: 10kQ+1%
1.2-V reference U3REF | Reference pin, supply 1.2 V by the resistance voltage divider of
VDD33. In addition, connect a capacitor to prevent noise.*®
RFU RFU25 to RFUO (0] Reserved, leave these pins open-circuit
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Table 2.3-1 List of Pin Functions (4/5)

Classification Pin Name /0 Function
LPDDR4 interface LPATEST (0] LSl test pin, leave this pin open-circuit
LPCAAS to LPCAAO (0] DRAM address and command bits: Ch-A command/address input
LPCABS5 to LPCABO (0] DRAM address and command bits: Ch-B command/address input
LPCKEA1, LPCKEAO O DRAM address and command bits: Ch-A clock enable
LPCKEB1, LPCKEBO ) DRAM address and command bits: Ch-B clock enable
LPCLKAC (0] DRAM address and command bits: Ch-A clock (negative)
LPCLKAT (0] DRAM address and command bits: Ch-A clock (positive)
LPCLKBC (0] DRAM address and command bits: Ch-B clock (negative)
LPCLKBT (0] DRAM address and command bits: Ch-B clock (positive)
LPCSAL, LPCSAO (0] DRAM address and command bits: Ch-A chip select
LPCSB1, LPCSBO (0] DRAM address and command bits: Ch-B chip select
LPDMDBIA1, LPDMDBIAO /10 DRAM data bits and strobes: Ch-A data mask inversion
LPDMDBIB1, LPDMDBIBO 110 DRAM data bits and strobes: Ch-B data mask inversion
LPDQA15 to LPDQAO 1/0 DRAM data bits and strobes: Ch-A data input/output
LPDQB15 to LPDQBO /10 DRAM data bits and strobes: Ch-B data input/output
LPDQSAC1, LPDQSACO 1/0 DRAM data bits and strobes: Ch-A data strobe (negative)
LPDQSATL1, LPDQSATO 1/0 DRAM data bits and strobes: Ch-A data strobe (positive)
LPDQSBC1, LPDQSBCO 1/0 DRAM data bits and strobes: Ch-B data strobe (negative)
LPDQSBT1, LPDQSBTO 1/0 DRAM data bits and strobes: Ch-B data strobe (positive)
LPMRESETL (0] DRAM reset. Note that this requires no external resistor.
LPZN (0] External reference resistor connection pin for use in calibration.
* To connect a pull-down resistor. Resistance: 240Q+1%
LPDTEST (0] LSl test pin, leave this pin open-circuit
PCI Express interface  PCRXD1P, PCRXDOP | Rx serial data inputs 1, 0 (positive)
PCRXD1M, PCRXDOM | Rx serial data inputs 1, 0 (negative)
PCTXD1P, PCTXDOP (0] Tx serial data outputs 1, O (positive)
PCTXD1M, PCTXDOM (0] Tx serial data outputs 1, 0 (negative)
PCREFCKP | Differential reference clock (positive)
PCREFCKM | Differential reference clock (negative)
PCREXT | Reference resistor connection pin for band-gap reference (BGR)
and bias generator
* To connect a pull-down resistor. Resistance: 8.2kQ+1%
PCRSTOUTB (0] Reset output (for other-party PCle devices) (active low)
USB interface USDP 1/0 USB2.0 USB D+ signal (positive)
USDM 1/0 USB2.0 USB D- signal (negative)
USRESREF | Reference resistor connection pin
* To connect a pull-down resistor. Resistance: 200Q+1%
USVBUS | USB VBUS signal detection pin**
* Resistance partial pressure outside the chip
USRXOM | USB3.1 super-speed differential reception pair (negative)
USRX0P | USB3.1 super-speed differential reception pair (positive)
USTXOM (0] USB3.1 super-speed differential transmission pair (negative)
USTXOP o USB3.1 super-speed differential transmission pair (positive)
USOTGID | ID detection (OTG ID input, O: Host, 1: Peripheral)In the initial
state, an internal pull-up resistor is enabled.*®
USPWEN (0] VBUS control signal (active high)
usovce | Overcurrent detection (active low)
RO1UH0983EJ0110 Rev.1.10 RENESAS Page 80 of 2134

May 31, 2023



RZ/NV2MA

Section 2 Pin

Table 2.3-1 List of Pin Functions (5/5)
Classification Pin Name /0 Function
Boot MD2 to MDO | Boot device select [2:0]
MD3 | Boot device write interface select
When not using security, fix the input level to low.
When using security, prepare a circuit that is capable of switching
the input level externally to low or high (pull up with VDD18).
MD4, MD5 | Boot mode select [1:0] (reserved)
Fix the pin to the low level.
MD6 | Boot mode select [2]
MD7 | Boot mode select [3] (reserved)
Fix the pin to the low level.
MD8 1/0 Boot GPIO (LED control when booted)*®
Clock/reset XIN | To connect a 48-MHz crystal resonator
XOuUT (0] To connect a 48-MHz crystal resonator
RSTN | System reset (active low)
Clock output GMCLKO (0] Clock output 0
GMCLK1 (0] Clock output 1
Trace interface TRDAT15 to TRDATO (0] Trace data [15:0]
(TRACE) TRCLK O Trace clock
TRCTL ) Trace control
General-purpose P00_13 to POO_00 /0 GPIO port 00 [13:0]
i(g’::(’g’)“tp”t ports POL_15 to POL_00 IO GPIO port 01 [15:0]
P02_07 to P02_00 110 GPIO port 02 [7:0]
P03_15 to P03_00 /O  GPIO port 03 [15:0]
P04_07 to P04_00 110 GPIO port 04 [7:0]
P05_03 to P05_00 110 GPIO port 05 [3:0]
P06_11 to P06_00 110 GPIO port 06 [11:0]
P07_05 to PO7_00 1/0 GPIO port 07[5:0]
P08_07 to P08_00 /O  GPIO port 08[7:0]
P09_07 to P09_00 110 GPIO port 09[7:0]
P10_08 to P10_00 110 GPIO port 10[8:0]
P11_08 to P11_00 110 GPIO port 11[8:0]
P12_03 to P12_00 110 GPIO port 12[3:0]
P13 11 to P13_00 /O  GPIO port 13[11:0]
P14 07 to P14_00 110 GPIO port 14[7:0]
P15_15to P15_00 /O  GPIO port 15[15:0]
P16_13 to P16_00 110 GPIO port 16[13:0]
P17_00 110 GPIO port 17[0]
P20_02 to P20_00 110 GPIO port 20[2:0]
P21_00 110 GPIO port 21[0]*®
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Note 1. The PWISO and RTISO pins are connected to this LSI, and these nodes should be pulled up with a 10kQ to 100kQ resistor.
The schematic diagram is shown below.

RTVDD :
(PWC clock power supply) This LSI

10kQ to 100k

PWISO

1 E Low level (fixed)

i

1
L

RTISO

Note 2. GECLK is the input clock for GEGTXCLK.
Note 3. U3REF is supplied with 1.2 V by the resistance voltage divider of VDD33. The schematic diagram is shown below.

This LSI
VDD33
3.3V . |
82kQ
(1%)
U3REF
l |
47kQ
(1%) 0.1 uF
—‘7 L|]GND
GND L 2 o I
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Note 4.  Since this LSI has a resistor mounted between the USVBUS pin and GND, connect the pin to the USVBUS pin via a 30-kQ
(x1%) resistor. The schematic diagram is shown below.
In addition, design so that the voltage is applied to the USVBUS pin after supplying USDVDD, USVP and USVPTX.

This LSI
30kQ (£1%) USVBUS
USB VBUS I [
1 pF
GND I L
GND
Note 5. USOTGID has the internal pull-up resistor.
This LSI
USVDDH
1.8v
13kQ (typ)
USOTGID
USOTGID

Note 6.  This pin is intended to be used for LED control during boot sequence. Therefore, do not use this pin for any other purpose.
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Section 3 Clock

This section describes the clocks of this LSI.

This manual is a simplified version. For more information, contact a Renesas Electronics sales representative.

3.1  Overview of Clocks
The clocks which are input to and output from this LSI are divided into the following two types.
e External clocks: Clocks which are externally input to this LSI and those which are externally output from this LSI

¢ Unit clocks: Clocks for use by the internal units of this LSI

3.1.1 External Clocks

3.1.11 Clocks for the Oscillators Circuits (OSC)

This LSI includes two oscillation circuits (OSC) and they are respectively connected to 48 MHz and 32.768 kHz
crystals.

Table 3.1-1 lists the clocks for oscillation circuits. Figure 3.1-1 shows an example connection of this LSI and the
crystals.

Table 3.1-1 List of the Clocks for the Oscillation Circuits (OSC)

External Pin Name

(Multiplexed Pin Name) I/0 Function Frequency

Clocks for the 32.768 kHz OSC

RTXIN Input OSC input clock. Connection of a 32.768-kHz crystal is required. | 32.768 kHz

RTXOUT Output OSC output clock. Connection of a 32.768-kHz crystal is required. | 32.768 kHz

Clocks for the 48 MHz OSC

XIN Input OSC input clock. Connection of a 48-MHz crystal is required. 48 MHz

XOUT Output OSC output clock. Connection of a 48-MHz crystal is required. 48 MHz
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This LSI
CPG PWC
48-MHz oscillation circuit 32-kHz oscillation circuit
(0OSC 10) (0OSC 10)
I
=
XIN RTXIN RTXOUT

Rq

Crystal resonator
48 MHz
C|_1 - CL2 CL1

Crystal resonator
32.768 kHz

;1

CLZ

4

Note: R Feedback resistor
Rd4: Dumping resistor
Cioad (load capacitance of the crystal): See below for the formula.
Cioad = {CL1 x Cr2/ (CL1 + Ci2)} + PCB’s floating capacitance

Figure 3.1-1  Example Connection of This LS| and the Crystals
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3.1.1.2 Pin Functions

The clocks for various external interfaces to be connected to this LSI includes clocks which are externally input to this
LST and clocks which are externally output from this LSI. Table 3.1-2 lists the clocks for external interfaces. The
clocks which are externally output from this LSI are generated by the CPG and output via the units of each interface.

Table 3.1-2 List of External Pins

Supply Source/

Pin Name 1/O Function Frequency*' | Destination Unit
External Memory Interfaces
LPDDRA4 differential output clocks
LPCLKAT*? — — — DDI
LPCLKAC*? — — — DDI
LPCLKBT*? — — — DDI
LPCLKBC*? — — — DDI
eMMC interface output clock
MMCLK*? |— |— |— | eMmC
Peripheral Interfaces
SDIOO interface output clocks
SDOCLK*? |— |— |— | spio
SDIO1 interface output clock
SD1FCLK* |— |— |— E:X
PCle reference differential input clocks
PCREFCKP*? — — — PCle
PCREFCKM*? — — — PCle
ETHER interface clocks
GETXC*? — — — ETHER
GERXC*? — — — ETHER
GECLK*? — — — ETHER
GEMDC*? — — — ETHER
GEGTXCLK*? — — — ETHER
CSl interface clocks
CSSCLKn (n: 0to 5) | Input CSI data transmission/reception input clock (slave mode) 24 MHz CSiIn (n: 0 to 5)

Output CSlI data transmission/reception output clock (master mode) |24 MHz CSIn (n: 0 to 5)
IIC interface clocks
12SCLn (n: 0 to 3) 10 IIC data transmission/reception 1/0O clock 400 kHz IICn (n: 0 to 3)
General-purpose output clocks
GMCLKO Output General-purpose output clock 0 100 MHz CPG
GMCLK1 Output General-purpose output clock 1 100 MHz CPG
Others
Trace interface output clock
TRCLK ‘ Output ‘ Trace interface output clock ‘ 50 MHz | CST
Debugger interface input clock
DETCK ‘ Input ‘ Debugger interface input clock ‘ 50 MHz | CST

Note 1.  The clock frequencies are either variable or fixed. In the case of the variable clocks, the maximum frequencies which can be
output are listed for the output clocks and the maximum frequencies which can be input to this LSI are listed for the input
clocks.

Note 2.  For more information, contact a Renesas Electronics sales representative.
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3.1.2 Unit Clocks

The internal units require three types of unit clock. Table 3.1-3 gives an overview of the types of unit clock.

Table 3.1-3 Overview of the Types of Unit Clock

Clock Type Supply Destination Unit Overview

PLL clock Other than PWC These are high-speed clocks obtained through frequency-multiplication by the
internal PLLs. Most of the clocks distributed to the units are also divided by
frequency-dividers. These clocks include those generated by different dividers
which are switched by selectors and distributed to the units and those
generated by the different PLLs which are switched by selectors and
distributed to the units.

48-MHz clock Other than PWC The 48-MHz clock which is input externally and signals derived from it by
division. That is, these clocks include the 48-MHz-clock itself and those
obtained by division by frequency-dividers for distribution and of those, clocks
which are switched by selectors for distribution.

32.768-kHz clock PWC The 32.768-kHz clock which is input externally.

Table 3.1-4 lists the clocks which are input to and output from each unit. This table lists the supply sources and
destinations of the clocks which are input to and output from each unit. The clocks which are supplied to each unit
include those supplied by the CPG and those supplied by the other units.
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Table 3.1-4 List of Unit Clocks (1/7)
Unit Clock Supply Source/Destination
Unit Clock Pin 1/0 Frequency [MHz] Unit Clock Pin
PWC*2 — — — — —
CPG XINCLK Input 48 External | XIN
pin
DETCK Input 50 External | DETCK
pin
GMCLKO Output Max. 100 External | GMCLKO
pin
GMCLK1 Output Max. 100 External | GMCLK1
pin
CA53 CLKIN Input 996/498/332/249/166/83/41.5 CPG CA53_CLK
APCLK_DBG Input 400/200/100/50/48 CPG CA53_APCLK_DBG
ACLK Input 400/200/100/50/48 CPG CA53_ACLK
ATCLK Input 400/200/100/50/48 CPG CA53_ATCLK
TSCLK Input 48 CPG CA53_TSCLK
APCLK_REG Input 200/100/50/48 CPG CA53_APCLK_REG
CSI0 PCLK Input 100/50/48 CPG CPERI_GRPG_PCLK
CSICLK Input 48/24 CPG CSI_CLK[0]
SCKI Input Max. 24 External | CSSCLKO
pin
SCKO Output 24/12 (CSICLK/2) External
pin
csi PCLK Input 100/50/48 CPG CPERI_GRPG_PCLK
CSICLK Input 48/24 CPG CSI_CLK[1]
SCKI Input Max. 24 External | CSSCLK1
pin
SCKO Output 24/12 (CSICLK/2) External
pin
CSI2 PCLK Input 100/50/48 CPG CPERI_GRPG_PCLK
CSICLK Input 48/24 CPG CSI_CLK[2]
SCKI Input Max. 24 External | CSSCLK2
pin
SCKO Output 24/12 (CSICLK/2) External
pin
CSI3 PCLK Input 100/50/48 CPG CPERI_GRPG_PCLK
CSICLK Input 48/24 CPG CSI_CLK[3]
SCKI Input Max. 24 External | CSSCLK3
pin
SCKO Output 24/12 (CSICLK/2) External
pin
CSl4 PCLK Input 100/50/48 CPG CPERI_GRPH_PCLK
CSICLK Input 48/24 CPG CSI_CLK[4]
SCKI Input Max. 24 External | CSSCLK4
pin
SCKO Output 24/12 (CSICLK/2) External
pin
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Table 3.1-4 List of Unit Clocks (2/7)
Unit Clock Supply Source/Destination
Unit Clock Pin 1/0 Frequency [MHz] Unit Clock Pin
CsI5 PCLK Input 100/50/48 CPG CPERI_GRPH_PCLK
CSICLK Input 48/24 CPG CSI_CLK[5]
SCKI Input Max. 24 External | CSSCLK5
pin
SCKO Output 24/12 (CSICLK/2) External
pin
CST cs_clk Input 400/200/100/50/48 CPG CST_CS_CLK
ts_clk Input 48 CPG CST_TS_CLK
traceclkin Input 100/50/48 CPG CST_TRACECLK
swclktck Input 50 CPG TCK
sb_clk Input 200/100/50/48 CPG CST_SB_CLK
ahb_clk Input 48 CPG CST_AHB_CLK
apb_ca53_clk Input 400/200/100/50/48 CPG CST_APB_CA53_CLK
atb_sb_clk Input 200/100/50/48 CPG CST_ATB_SB_CLK
ts_sb_clk Input 200/100/50/48 CPG CST_TS_SB_CLK
traceclk_traceout Output 50 External | TRCLK
pin
LPDDR4*? — — — — —
DMAC ACLK Input 200/100/50/48 CPG DMAA_ACLK
DRP-AI ACLK Input 400/200/100/50/48 CPG DRPA_ACLK
DCLKIN Input 1260 CPG DRPA_DCLK
INITCLK Input 48 CPG DRPA_INITCLK
MCLK Input 400/200/100/50/48 CPG DRPA_ACLK
DRP ACLK Input 400/200/100/50/48 CPG DRPB_ACLK
DCLKIN Input 1260 CPG DRPB_DCLK
INITCLK Input 48 CPG DRPB_INITCLK
ETHER*? — — — — —
GIC CLK Input 200/100/50/25/24 CPG GIC_CLK
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Table 3.1-4 List of Unit Clocks (3/7)

Unit Clock Supply Source/Destination
Unit Clock Pin 1/0 Frequency [MHz] Unit Clock Pin
1ICO PCLK Input 100/50/48 CPG IIC_PCLKJ0]
SCLI Input 0.4 External |12SCLO
pin
SCLOO Output 0.4 External
pin
lIc1 PCLK Input 100/50/48 CPG IIC_PCLKJ0]
SCLI Input 0.4 External | 12SCL1
pin
SCLOO Output 0.4 External
pin
lIc2 PCLK Input 100/50/48 CPG IIC_PCLK[1]
SCLI Input 0.4 External | CSRXD2
pin
SCLOO Output 0.4 External
pin
lIC3 PCLK Input 100/50/48 CPG IIC_PCLK[1]
SCLI Input 0.4 External | CSCS2
pin
SCLOO Output 0.4 External
pin
PCle*? — — — — —
PFC PCLK Input 48 CPG PFC_PCLK
PMC PCLK Input 48 CPG PMC_CORE_CLOCK
PWMO PCLK Input 100/50/48 CPG CPERI_GRPE_PCLK
PWM_CLK Input 48 CPG PWM_CLK]0]
PWM1 PCLK Input 100/50/48 CPG CPERI_GRPE_PCLK
PWM_CLK Input 48 CPG PWM_CLK[1]
PWM2 PCLK Input 100/50/48 CPG CPERI_GRPE_PCLK
PWM_CLK Input 48 CPG PWM_CLKI[2]
PWM3 PCLK Input 100/50/48 CPG CPERI_GRPE_PCLK
PWM_CLK Input 48 CPG PWM_CLK]3]
PWM4 PCLK Input 100/50/48 CPG CPERI_GRPE_PCLK
PWM_CLK Input 48 CPG PWM_CLK[4]
PWM5 PCLK Input 100/50/48 CPG CPERI_GRPE_PCLK
PWM_CLK Input 48 CPG PWM_CLK]5]
PWM6 PCLK Input 100/50/48 CPG CPERI_GRPE_PCLK
PWM_CLK Input 48 CPG PWM_CLK]6]
PWM7 PCLK Input 100/50/48 CPG CPERI_GRPE_PCLK
PWM_CLK Input 48 CPG PWM_CLK[7]
PWM8 PCLK Input 100/50/48 CPG CPERI_GRPF_PCLK
PWM_CLK Input 48 CPG PWM_CLKI8]
PWM9 PCLK Input 100/50/48 CPG CPERI_GRPF_PCLK
PWM_CLK Input 48 CPG PWM_CLKJ9]
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Table 3.1-4 List of Unit Clocks (4/7)
Unit Clock Supply Source/Destination
Unit Clock Pin 1/0 Frequency [MHz] Unit Clock Pin
PWM10 PCLK Input 100/50/48 CPG CPERI_GRPF_PCLK
PWM_CLK Input 48 CPG PWM_CLK[10]
PWM11 PCLK Input 100/50/48 CPG CPERI_GRPF_PCLK
PWM_CLK Input 48 CPG PWM_CLK[11]
PWM12 PCLK Input 100/50/48 CPG CPERI_GRPF_PCLK
PWM_CLK Input 48 CPG PWM_CLK[12]
PWM13 PCLK Input 100/50/48 CPG CPERI_GRPF_PCLK
PWM_CLK Input 48 CPG PWM_CLK[13]
PWM14 PCLK Input 100/50/48 CPG CPERI_GRPF_PCLK
PWM_CLK Input 48 CPG PWM_CLK[14]
PWM15 PCLK Input 100/50/48 CPG CPERI_GRPF_PCLK
PWM_CLK Input 48 CPG PWM_CLK[15]
RAMA ACLK Input 400/200/100/50/48 CPG RAMA_ACLK
RAMBO ACLK Input 400/200/100/50/48 CPG RAMB_ACLK]0]
RAMB1 ACLK Input 400/200/100/50/48 CPG RAMB_ACLK]1]
RAMB2 ACLK Input 400/200/100/50/48 CPG RAMB_ACLK]2]
RAMB3 ACLK Input 400/200/100/50/48 CPG RAMB_ACLK]3]
ROM ACLK Input 200/100/50/48 CPG ROM_ACLK
SDI0*? — — — — —
SDI1*2 — — — — —
eMMC*2 — — — — —
Syc CNT_CLK Input 24 CPG SYC_CNT_CLK
SYS PCLK Input 48 CPG SYS_CLK
PCI_ACLK Input 200/100/50/48 CPG PCI_ACLK
IIC_PCLK1 Input 100/50/48 CPG IIC_PCLK[1]
IIC_PCLKO Input 100/50/48 CPG IIC_PCLK]0]
TIMO PCLK Input 100/50/48 CPG CPERI_GRPA_PCLK
INCLOCK Input 2 CPG TIM_CLK[O0]
TIM1 PCLK Input 100/50/48 CPG CPERI_GRPA_PCLK
INCLOCK Input 2 CPG TIM_CLK[1]
TIM2 PCLK Input 100/50/48 CPG CPERI_GRPA_PCLK
INCLOCK Input 2 CPG TIM_CLK[2]
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Table 3.1-4 List of Unit Clocks (5/7)
Unit Clock Supply Source/Destination

Unit Clock Pin 1/0 Frequency [MHz] Unit Clock Pin

TIM3 PCLK Input 100/50/48 CPG CPERI_GRPA_PCLK
INCLOCK Input 2 CPG TIM_CLK[3]

TIM4 PCLK Input 100/50/48 CPG CPERI_GRPA_PCLK
INCLOCK Input 2 CPG TIM_CLK[4]

TIM5 PCLK Input 100/50/48 CPG CPERI_GRPA_PCLK
INCLOCK Input 2 CPG TIM_CLK[5]

TIM6 PCLK Input 100/50/48 CPG CPERI_GRPA_PCLK
INCLOCK Input 2 CPG TIM_CLK[6]

TIM7 PCLK Input 100/50/48 CPG CPERI_GRPA_PCLK
INCLOCK Input 2 CPG TIM_CLK[7]

TIM8 PCLK Input 100/50/48 CPG CPERI_GRPB_PCLK
INCLOCK Input 2 CPG TIM_CLK[8]

TIM9 PCLK Input 100/50/48 CPG CPERI_GRPB_PCLK
INCLOCK Input 2 CPG TIM_CLK[9]

TIM10 PCLK Input 100/50/48 CPG CPERI_GRPB_PCLK
INCLOCK Input 2 CPG TIM_CLK[10]

TIM11 PCLK Input 100/50/48 CPG CPERI_GRPB_PCLK
INCLOCK Input 2 CPG TIM_CLK[11]

TIM12 PCLK Input 100/50/48 CPG CPERI_GRPB_PCLK
INCLOCK Input 2 CPG TIM_CLK[12]

TIM13 PCLK Input 100/50/48 CPG CPERI_GRPB_PCLK
INCLOCK Input 2 CPG TIM_CLK[13]

TIM14 PCLK Input 100/50/48 CPG CPERI_GRPB_PCLK
INCLOCK Input 2 CPG TIM_CLK[14]

TIM15 PCLK Input 100/50/48 CPG CPERI_GRPB_PCLK
INCLOCK Input 2 CPG TIM_CLK[15]

TIM16 PCLK Input 100/50/48 CPG CPERI_GRPC_PCLK
INCLOCK Input 2 CPG TIM_CLK[16]

TIM17 PCLK Input 100/50/48 CPG CPERI_GRPC_PCLK
INCLOCK Input 2 CPG TIM_CLK[17]

TIM18 PCLK Input 100/50/48 CPG CPERI_GRPC_PCLK
INCLOCK Input 2 CPG TIM_CLK[18]

TIM19 PCLK Input 100/50/48 CPG CPERI_GRPC_PCLK
INCLOCK Input 2 CPG TIM_CLK[19]

TIM20 PCLK Input 100/50/48 CPG CPERI_GRPC_PCLK
INCLOCK Input 2 CPG TIM_CLK[20]

TIM21 PCLK Input 100/50/48 CPG CPERI_GRPC_PCLK
INCLOCK Input 2 CPG TIM_CLK[21]

TIM22 PCLK Input 100/50/48 CPG CPERI_GRPC_PCLK
INCLOCK Input 2 CPG TIM_CLK[22]

TIM23 PCLK Input 100/50/48 CPG CPERI_GRPC_PCLK
INCLOCK Input 2 CPG TIM_CLK[23]

TIM24 PCLK Input 100/50/48 CPG CPERI_GRPD_PCLK
INCLOCK Input 2 CPG TIM_CLK[24]
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Table 3.1-4 List of Unit Clocks (6/7)
Unit Clock Supply Source/Destination
Unit Clock Pin 1/0 Frequency [MHz] Unit Clock Pin
TIM25 PCLK Input 100/50/48 CPG CPERI_GRPD_PCLK
INCLOCK Input 2 CPG TIM_CLK[25]
TIM26 PCLK Input 100/50/48 CPG CPERI_GRPD_PCLK
INCLOCK Input 2 CPG TIM_CLK[26]
TIM27 PCLK Input 100/50/48 CPG CPERI_GRPD_PCLK
INCLOCK Input 2 CPG TIM_CLK[27]
TIM28 PCLK Input 100/50/48 CPG CPERI_GRPD_PCLK
INCLOCK Input 2 CPG TIM_CLK[28]
TIM29 PCLK Input 100/50/48 CPG CPERI_GRPD_PCLK
INCLOCK Input 2 CPG TIM_CLK[29]
TIM30 PCLK Input 100/50/48 CPG CPERI_GRPD_PCLK
INCLOCK Input 2 CPG TIM_CLK[30]
TIM31 PCLK Input 100/50/48 CPG CPERI_GRPD_PCLK
INCLOCK Input 2 CPG TIM_CLK[31]
TSUO PCLK Input 48 CPG TSUO_PCLK
TSU1 PCLK Input 48 CPG TSU1_PCLK
UARTO PCLK Input 100/50/48 CPG URT_PCLK
SCLK Input Max. 108/48 CPG URT_CLK[0]
UART1 PCLK Input 100/50/48 CPG URT_PCLK
SCLK Input Max. 108/48 CPG URT_CLK[1]
usB*? — — — — —
VCD*? — — — — —
WDTO PCLK Input 100/50/48 CPG WDT_PCLK]IO]
WDT_CLK Input 48 CPG WDT_CLK]O0]
WDT1 PCLK Input 100/50/48 CPG WDT_PCLK[1]
WDT_CLK Input 48 CPG WDT_CLK[1]
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Table 3.1-4 List of Unit Clocks (7/7)

Unit Clock Supply Source/Destination
Unit Clock Pin 1/0 Frequency [MHz] Unit Clock Pin
ICB*? — — — — —

Note 1.  This pin functions as an output in actual operation.

Note 2.  For more information, contact a Renesas Electronics sales representative.
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3.2 Clock System Diagram

For the clock system diagram, see the section of CPG.

3.3 Clock Configuration of CPG

All units excluding PWC*! of this LSI are configured to supply the clock signal from the CPG. The CPG has the
following functionality to control the clock signal for supply to a given unit.

— Five PLLs
— Dividers
— Clock selectors

= Clock Gating cells

Note 1. The PWC runs on a frequency-divided clock supplied from the 32.768-kHz external pin.

Figure 3.3-1 shows a schematic view of the clock configuration of this LSI.

oscC CPG

48 MHz Divider Clock selector

XN [T — > PLL |—[ DIV
48 MHz % ;
xouT O DIV ]

CPG_CLK_ONn (n = 1 to 27)

Clock source
z|= o<
Register |£ |- E|E
Figure 3.3-1  Schematic View of the Clock Configuration
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3.4 Clock Function

3.4.1 PLLs

This LSI includes five PLLs. The PLLs multiply externally input 48-MHz clocks as reference signals to generate high-
speed clocks. Each PLL can change the operating mode and the oscillation frequency.

Table 3.4-1 lists the types of PLLs of this LSI and their main usages.

Table 3.4-1 Types and Usages of PLLs

PLL Name SSCG Setting Main Usage

PLL1 SSCG is available (default SSCG included) Dedicated for CA53
PLL2 SSCG is available (default SSCG included) For SYSTEM BUS
PLL3 SSCG is available (default SSCG included) Dedicated for LPDDR4
PLL4 SSCG is not available For UART

PLL6 SSCG is available (default SSCG not included) For DRP-Al and DRP

3.4.2 Dividers and Clock Selectors
Dividers and clock selectors are located in a later stage of the PLL.

There are two types of dividers, a fixed divider where the frequency divisor is fixed and a variable divider which can
change the frequency divisor.

343 Clock Gating Cells

Clock Gating cells are located on a part of the clock output paths, which can control supplying and stopping of the clock
signal.
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Section 4

Reset

This section describes resets of this LSI.

This manual is a simplified version. For more information, contact a Renesas Electronics sales representative.

4.1 Overview of Resets

Classification of Resets

The reset functions of this LSI are classified into three categories: hardware resets, watchdog timer reset, and software

resets. Table 4.1-1 lists the classification of resets. For details, see the section of CPG.

Table 4.1-1 Classification of Resets
Category Sub-Category Reset Source Scope
Hardware resets Single resets RTRSTN pin PWC clock
(External pin resets) PWRSTN pin PWC
System resets RSTN pin All units excluding PWC

Watchdog timer reset

Counter overflow

All units excluding PWC

Software resets
(register control resets)

CPG register control reset

CPG register control

Target units set by registers

CA53 register control reset

CAA53 register control

CA53

Resets within the units

Control of individual unit
registers

Functions within the units
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4.2 Configuration of Resets

4.2.1 Configuration of Hardware Resets (External Pin Resets)
Table 4.2-1 lists the names and functions of the external pins for a hardware reset.

For the connection configuration (example of connection) of the external pin resets, see Figure 4.2-1.

Table 4.2-1 Hardware Reset Pin Functions

Pin Name ‘ I/0 ‘ Function Active Level Connected Unit
Single reset for external pins: Reset range is PWC single reset
RTRSTN Input Input reset of the PWC clock section Low PWC
PWRSTN Input Input reset of the PWC section Low PWC
Reset for external RSTN pin: Reset range is system reset
RSTN Input System input reset Low CPG
PWSYSRSTN Output System reset output. Connected to the RSTN pin | — PWC

to use the power control function of PWC.
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Figure 4.2-1 shows an example of connection of the external pin resets (while a debugger is connected).

This LSI
N N rsty CPG
(S e I/ *1
RSTN
Open drain buffer
<j I » PwSysRstX
PWSYSRSTN
1.8-V voltage
detection E \ PwRstX
circuit PWRSTN |
PWC
1.5-V voltage
detection E D \ RtcRstX
circuit RTRSTN / !

Note 2. A pull-up resistor in the 1/O buffer is used.

Note 1. These are connected to the external pins via the externally connected units.

Figure 4.2-1

CAUTION

Example Connection of the External Pin Resets (while a Debugger is Connected)

RSTN, DESRSTN, and DETRSTN should be asserted for no less than 10 ys. When a system reset is initiated by RSTN,
DESRSTN, or DETRSTN, the external power switch of PD_MEM is also turned off. Accordingly, secure the period for
assertion of RSTN, DESRSTN, and DETRSTN, so that the power supply voltage of PD_MEM falls below 0.1 V within 10
us or to continue until the power supply voltage falls below 0.1 V. In addition, to switch the power supply for PD_MEM on
or off by using the external power switch, make sure that the power supply voltage is cut off within the above period or
secure enough time for the assertion of RSTN, DESRSTN, and DETRSTN so that the power supply voltage has been cut

off.
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422 Configuration of Watchdog Timer Reset

A reset request signal from the WDT (WDTRSTB) is connected to a WDT timeout reset pin (WDT_RST N[n] (n=0,
1) of the CPG. If WDTRSTB on either pin is asserted, this LSI is system-reset.

4.2.3 List of Unit Resets

Control over the resetting of individual units is possible by setting registers of the CPG by software. Table 4.2-2 lists

the correspondence between the reset pins of individual units and the sources for supply of the resets.

Table 4.2-2 List of Unit Resets (1/2)
Unit Reset Supply Source

Unit Reset Pin Unit Reset Pin

CA53 ARESETn CPG CA53_NARESET
nCPUPORESET][0] CPG CA53_NCPUPORESET][0]
nCPUPORESET[1] CPG CA53_NCPUPORESET[1]
nCORERESETI[0] CPG CA53_NCORERESETI[0]
nCORERESET[1] CPG CA53_NCORERESETI[1]
nPRESETDBG CPG CA53_NPRESETDBG
nL2RESET CPG CA53_L2RESET
nMISCRESET_HM CPG CA53_NMISCRESET_HM
nMISCRESET_SM CPG CA53_NMISCRESET_SM

CSI0 PRESETn CPG CSI_GPG_PRESETN

csi1 PRESETn CPG CSI_GPG_PRESETN

CslI2 PRESETN CPG CSI_GPG_PRESETN

CSI3 PRESETN CPG CSI_GPG_PRESETN

CSl4 PRESETN CPG CSI_GPH_PRESETN

CSI5 PRESETn CPG CSI_GPH_PRESETN

CST ntrst CPG CST_NTRST
npotrst CPG CST_NPOTRST
cs_resetn CPG CST_CS_RESETN
ts_resetn CPG CST_TS_RESETN
traceresetn CPG CST_TRESETN
sb_resetn CPG CST_SB_RESETN
ahb_resetn CPG CST_AHB_RESETN
apb_ca53 resetn CPG CST_APB_CA53 RESETN
atb_sb_resetn CPG CST_ATB_SB_RESETN
ts_sb_resetn CPG CST_TS_SB_RESETN

LPDDR4*! — — —

DMAC ARESETn CPG DMAA_ARESETN

DRP-AI ARESETn CPG DRPA_ARESETN

DRP ARESETn CPG DRPB_ARESETN
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Table 4.2-2 List of Unit Resets (2/2)
Unit Reset Supply Source
Unit Reset Pin Unit Reset Pin
ETHER*' — — —
GIC nRESET CPG GIC_NRESET
1ICO PRESETZ CPG IIC_GPA_PRESETN
|[0%] PRESETZ CPG IIC_GPA_PRESETN
lIc2 PRESETZ CPG IIC_GPB_PRESETN
1IC3 PRESETZ CPG IIC_GPB_PRESETN
PCle*! — — —
PFC PRESETn CPG PFC_PRESETN
PMC PRESETn CPG PMC_RESET_N
PWMO-7 PRESETn CPG PWM_GPE_PRESETN
PWM8-15 PRESETn CPG PWM_GPF_PRESETN
RAMA ARESETNn CPG RAMA_ARESETN
RAMBO ARESETn CPG RAMB_ARESETNIO]
RAMB1 ARESETn CPG RAMB_ARESETN[1]
RAMB2 ARESETNn CPG RAMB_ARESETN[2]
RAMB3 ARESETn CPG RAMB_ARESETN[3]
ROM ARESETNn CPG ROM_ARESETN
SDI0*! — — —
SDI1*! — — —
eMMC*! — — —
SYC RESETN CPG SYC_RST_N
SYS PRESETn CPG SYS_RST_N
TIMO-7 PRESETn CPG TIM_GPA_PRESETN
TIM8-15 PRESETnN CPG TIM_GPB_PRESETN
TIM16-23 PRESETn CPG TIM_GPC_PRESETN
TIM24-31 PRESETn CPG TIM_GPD_PRESETN
TSUO PRESETn CPG TSUO_RESETN
TSU1 PRESETnN CPG TSU1_RESETN
UARTO PRESETnN CPG URT_PRESETN
UART1 PRESETn CPG URT_PRESETN
usB*! — — —
VCD*' — — —
WDTO PRESETN CPG WDT_PRESETNIO0]
WDT1 PRESETn CPG WDT_PRESETN[1]
IcB*! — — —

Note 1.  For more information, contact a Renesas Electronics sales representative.
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4.3 Reset System Diagram

For the reset system diagram, see the section of CPG.
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44 Reset Functions

4.4.1 Hardware Resets (External Pin Resets)
These resets are initiated by external pins of the LSI.

The units to be reset depend on the reset pin through which control is applied.

4411 Single Resets

A few units can be individually reset. For details, refer to the description of CPG.

(1) PWC Resets

The RTRSTN and PWRSTN pins are dedicated for resetting of the PWC, respectively. These reset pins must be
controlled by the external circuits of this LSI.

Table 4.4-1 lists the sources of the single resets and the respective timings for release from reset.

Table 4.4-1 Single Reset Control

Source
Category (Reset Pin State) Reset Release Timing Scope
PWC clock reset RTRSTN pin = Low After 1.5-V power is supplied to the 1/0 section of PWC clock
PWC clock and 0.8-V power is supplied to the XTAL
PWC reset PWRSTN pin = Low After 1.8-V power is supplied to the 1/0 section of PWC

PWC and 0.8-V power is supplied to the PWC core

4.41.2 System Reset

(1) System Reset in Normal Mode
The RSTN pin controls a system reset.

Table 4.4-2 lists the sources of a system reset by the pins and the timing for release from reset.

Table 4.4-2 System Reset: Control Pins

Source
Category (Reset Pin State) Reset Release Timing Scope
System reset RSTN pin = Low After the external power supplies  All units of this LSI excluding PWC

of the LSI are turned on

By connecting the output signal on the PWCSYSRSTN pin to the RSTN pin, the LSI can be released from the reset
state in response to the completion of the external power supplies being turned on (the PWCSYSRSTN pin outputs the
low level while the external power supplies are turned on and is placed in the Hi-Z state after the completion of the
external power supplies being turned on). Note that the RSTN pin is provided with a pull-up resistor within the LSI.
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4.4.2 Watchdog Timer Reset

A watchdog timer reset is automatically initiated by the hardware of this LSI when the counter of the watchdog timer of
this LSI detects an overflow*!. After an interrupt request signal is generated, deassert the interrupt signal of the
watchdog timer by software until the next time the counter overflows

Note 1.  After an interrupt request signal is generated in every period set in the counter of the watchdog timer, the
interrupt signal is not asserted and the counter overflows next time.

4.4.3 Software Resets

A software reset involves the initialization in response to a register setting.

There are four types of software reset listed below.
e Reset for initializing the target units by setting registers in the CPG.
® Reset for initializing CA53 by setting registers in CA53

e Reset for initializing the functions within the units individually by setting registers in other units
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Section 5 Interrupt

This section describes the interrupt function of this LSI.

This manual is a simplified version. For more information, contact a Renesas Electronics sales representative.

5.1 Interrupt System Diagram

This LSI is equipped with a GIC (GIC-400) as an interrupt controller for CA53. Signals from respective units and
external interrupts are input via a synchronization circuit and a GIC (GIC-400).

Figure 5.1-1 shows the interrupt system diagram of this LSI.

GIC CA53
(GIC-400)
— nIRQCPU[1:0]
. PPl Syncg{%ﬂ'ﬁatlon nCNTHPIRQ[1:0] nFIQCPU[1:0]
Interrupt signals from (private peripheral interrupt)

CA53 and PMC NCNTVIRQ[1:0] nVIRQCPU[1:0]
nCNTPSIRQ[1:0] nVFIQCPU[1:0]
nCNTPNSIRQ[1:0]

SPI
. . LEGACYIRQ[1:0
Interrupt signals from (shared peripheral interrupt) n Qo]
Signals from nLEGACYFIQ[1:0] PMC
IRQS[426:0] nIRQOUTI[1:0]
nFIQOUT[1:0]

Figure 5.1-1  Interrupt System Diagram

NOTE

For details on the interrupt control (controlling the interrupt controller), see the GIC section.
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5.2 Synchronization and Polarity of Interrupts

The input specifications of the GIC are shown below.

e PPI (private peripheral interrupt): Active-low level interrupt

o SPI (shared peripheral interrupt): Active-high level interrupt or rise-edge pulse interrupt

To satisfy this specification, the interrupt signals from the various units are polarity-matched and synchronized.

Figure 5.2-1 shows a functional overview of the synchronization circuit.

Synchronization circuit GIC
(GIC-400)
Level / Active-Low 1 Level / Active-Low e
L
Pulse / Rise-Edge " Pulse / Rise-Edge
A o |
Level / Active-Low I """;’e'fs’:g/n H I Level / Active-High
Interrupt signal
Level / Active-High 1 Level / Active-High
| I | SPI
PFC
External interrupt terminal N
* INEXIINTnu(n:OtOISB)
'\ Polarity 1 Level / Active-High
[ 1> inversion
CLOCK CLOCK
GIC_CLK l I
Figure 5.2-1  Functional Overview of the Synchronization Circuit
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5.3 Interrupt Settings

Some units always require register settings for level or pulse mode and the active level of the interrupt.

5.31 Level/Pulse Mode Setting

The interrupt outputs of the units listed in Table 5.3-1 require the selection of level or pulse mode by the register of the
respective units.

This interrupt should be used with the settings listed in the table.

Table 5.3-1 Interrupt Signals with Switching Function between Level Mode and Pulse Mode
Unit Name Interrupt Output Pin Name Description
DMAC DMAINTI[15:0] Set it to level mode for use.
DMAERR Set it to level mode for use.
TIMO-31 INTCMD Set it to level mode for use.
NOTE

The interrupt output mode for units other than listed in Table 5.3-1 is fixed. (Level or pulse mode cannot be selected.)
For details on register settings, see the DMAC section and TIM section.

5.3.2 Active Level Setting

For interrupts input from the external interrupt pin INEXINTn (n: 0 to 38), the active level can be selected by the
register in the PFC unit.

The active level of the interrupt input pins should be set and used according to the interrupt specifications of the
external device.

For details on the settings, see the PFC section.
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5.4 List of Interrupts
Table 5.4-1 is the list of GIC interrupts.

Set the interrupts (level or pulse interrupts) for the interrupt controller as shown in the table.

5.4.1 List of CA53 Interrupts
Table 5.4-1 lists the interrupt ID assignment information for the GIC (GIC-400 for CA53).

The following table shows the correspondence between the interrupt input pins of the GIC and the interrupt outputs
notified to the GIC from individual units.

Table 5.4-1 Interrupt list of GIC (GIC-400 for CA53) (1/10)

Interrupt Request Source

PPI/ GIC Input Pin Level/ | Active
SPI | ID Name Unit Output Pin Name Interrupt Description Pulse Level
PPl |26 nCNTHPIRQ[O] CA53 nCNTHPIRQ[O] Hypervisor physical timer interrupt [Core0/Core1] Level Low
nCNTHPIRQ[1] nCNTHPIRQ[1]
27 nCNTVIRQ[O] CA53 nCNTVIRQ[O] Virtual timer event [Core0/Core1] Level Low
nCNTVIRQ[1] nCNTVIRQ[1]
28 nLEGACTFIQ[0] PMC INT_CAS53_LFIQ_N[0] Cortex-A53 standby release signal [Core0/Core1] Level Low
nLEGACTFIQ[1] INT_CAS53_LFIQ_N[1] (Legacy FIQ)
29 nCNTPSIRQIO0] CA53 nCNTPSIRQI0] Secure physical timer event [Core0/Core1] Level Low
nCNTPSIRQ[1] nCNTPSIRQ[1]
30 nCNTPNSIRQIO0] CA53 NCNTPNSIRQ[0] Non-secure physical timer event [Core0/Core1] Level Low
nCNTPNSIRQ[1] NnCNTPNSIRQ[1]
31 nLEGACYIRQIO0] PMC INT_CA53_LIRQ_NJO0] Cortex-A53 standby release signal [Core0/Core1] Level Low
nLEGACYIRQ[1] INT_CA53_LIRQ_N[1] (Legacy IRQ)
SPI |32 IRQS[0] — Reserved — — —
33 IRQS[1] — Reserved — — —
34 IRQS[2] CA53 CTIRQ[O] CTl interrupt request [Core0/Core1] [For debugging] Level High
35 IRQS[3] CTIIRQ[1]
36 IRQS[4] CA53 DBGRSTREQI0] Debug reset request [Core0/Core1] [For debugging] Level High
37 | IRQS[5] DBGRSTREQ[1]
38 IRQSI6] — Reserved — — —
39 IRQS[7] — Reserved — — —
40 IRQSI8] — Reserved — — —
41 IRQSI[9] — Reserved — — —
42 IRQS[10] CA53 WARMRSTREQIO0] Warm reset request [Core0/Core1] Level High
43 | IRQS[11] WARMRSTREQ[1]
44 | IRQS[12] STANDBYWFI[0] Standby WF| state [Core0/Core1] Level | High
45 IRQS[13] STANDBYWFI[1]
46 | IRQS[14] STANDBYWFE[0] Standby WFE state [Core0/Core1] Level |High
47 | IRQS[15] STANDBYWFE[1]
48 IRQS[16] STANDBYWFIL2 Standby WFIL2 state Level High
49 IRQS[17] L2FLUSHDONE L2 flush completion Level High
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Table 5.4-1 Interrupt list of GIC (GIC-400 for CA53) (2/10)

Interrupt Request Source

PPI/ GIC Input Pin Level/ | Active

SPI | ID Name Unit Output Pin Name Interrupt Description Pulse Level

SPI |50 IRQS[18] — Reserved — — —
51 IRQS[19] — Reserved — — —
52 IRQS[20] — Reserved — — —
53 IRQS[21] — Reserved — — —
54 IRQS[22] — Reserved — — —
55 IRQS[23] — Reserved — — —
56 IRQS[24] — Reserved — — —
57 IRQS[25] — Reserved — — —
58 IRQS[26] — Reserved — — —
59 IRQS[27] — Reserved — — —
60 IRQS[28] — Reserved — — —
61 IRQS[29] — Reserved — — —
62 IRQS[30] — Reserved — — —
63 IRQS[31] — Reserved — — —
64 IRQS[32] — Reserved — — —
65 IRQS[33] — Reserved — — —
66 IRQS[34] — Reserved — — —
67 IRQS[35] — Reserved — — —
68 IRQS[36] — Reserved — — —
69 IRQS[37] — Reserved — — —
70 IRQS[38] — Reserved — — —
71 IRQS[39] CST cdbgrstreq_cdbgrst Debug reset request [For debugging] Level High
72 | IRQS[40] IcB*2 | — — — —
73 IRQS[41] — — — —
74 IRQS[42] — — — _
75 IRQS[43] WDTO WDTINT WDT interrupt request output Level High
76 IRQS[44] WDT1
77 IRQS[45] — Reserved — — —
78 IRQS[46] — Reserved — — —
79 IRQS[47] — Reserved — — —
80 IRQS[48] — Reserved — — —
81 IRQS[49] — Reserved — — —
82 IRQS[50] DMAC DMAINTI[O] DMA transaction completion interrupt Level*' | High
83 | IRQS[51] DMAINT[1]
84 |IRQS[52] DMAINT2]
85 | IRQS[53] DMAINT[3]
86 IRQS[54] DMAINT[4]
87 | IRQS[55] DMAINT(5]
88 IRQS[56] DMAINT[6]
89 |IRQS[57] DMAINT[7]
90 | IRQS[58] DMAINT[8]
91 | IRQS[59] DMAINTI9]
92 | IRQS[60] DMAINT[10]
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Table 5.4-1 Interrupt list of GIC (GIC-400 for CA53) (3/10)

Interrupt Request Source
PPI/ GIC Input Pin Level/l | Active
SPI | ID Name Unit Output Pin Name Interrupt Description Pulse Level
SPI |93 IRQS[61] DMAC DMAINT[11] DMA transaction completion interrupt Level*' | High
94  |IRQS[62] DMAINT[12]
95 IRQS[63] DMAINT[13]
96 | IRQS[64] DMAINT[14]
97 | IRQS[65] DMAINT[15]
98 IRQS[66] — Reserved — — —
99 IRQS[67] — Reserved — — —
100 | IRQS[68] PFC INEXINTI[O] External interrupt Level High*'
101 | IRQS[69] INEXINT[1]
102 | IRQS[70] INEXINTI[2]
103 | IRQS[71] INEXINT[3]
104 | IRQS[72] INEXINT[4]
105 | IRQS[73] INEXINTI[5]
106 | IRQS[74] INEXINT[6]
107 | IRQS[75] INEXINTI[7]
108 | IRQS[76] INEXINT[8]
109 | IRQS[77] INEXINT[9]
110 | IRQS[78] INEXINT[10]
111 | IRQS[79] INEXINT[11]
112 | IRQS[80] INEXINT[12]
113 | IRQS[81] INEXINT[13]
114 | IRQS[82] INEXINT[14]
115 | IRQS[83] INEXINT[15]
116 | IRQS[84] INEXINT[16]
117 | IRQS[85] INEXINT[17]
118 | IRQS[86] INEXINT[18]
119 | IRQS[87] INEXINT[19]
120 | IRQS[88] INEXINT[20]
121 | IRQS[89] INEXINT[21]
122 | IRQS[90] INEXINT[22]
123 | IRQS[91] INEXINT[23]
124 | IRQS[92] INEXINT[24]
125 | IRQS[93] INEXINT[25]
126 | IRQS[94] INEXINT[26]
127 | IRQS[95] INEXINT[27]
128 | IRQS[96] INEXINT[28]
129 | IRQS[97] INEXINT[29]
130 | IRQS[98] INEXINT[30]
131 | IRQS[99] INEXINT[31]
132 | IRQS[100] INEXINT[32]
133 | IRQS[101] INEXINT[33]
134 | IRQS[102] INEXINT[34]
135 | IRQS[103] INEXINT[35]
136 | IRQS[104] INEXINT[36]
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Table 5.4-1 Interrupt list of GIC (GIC-400 for CA53) (4/10)
Interrupt Request Source
PPI/ GIC Input Pin Level/l | Active
SPI | ID Name Unit Output Pin Name Interrupt Description Pulse Level
SPI [ 137 | IRQS[105] PFC INEXINT[37] External interrupt Level High*'
138 | IRQS[106] INEXINT[38]
139 | IRQS[107] TIMO INTCMD Timer match interrupt request signal Level*' | High
140 | IRQS[108] TIM1
141 | IRQS[109] TIM2
142 | IRQS[110] TIM3
143 | IRQS[111] TIM4
144 | IRQS[112] TIM5
145 | IRQS[113] TIM6
146 | IRQS[114] TIM7
147 | IRQS[115] TIM8
148 | IRQS[116] TIM9
149 | IRQS[117] TIM10
150 | IRQS[118] TIM11
151 | IRQS[119] TIM12
152 | IRQS[120] TIM13
153 | IRQS[121] TIM14
154 | IRQS[122] TIM15
155 | IRQS[123] TIM16
156 | IRQS[124] TIM17
157 | IRQS[125] TIM18
158 | IRQS[126] TIM19
159 | IRQS[127] TIM20
160 | IRQS[128] TIM21
161 | IRQS[129] TIM22
162 | IRQS[130] TIM23
163 | IRQS[131] TIM24
164 | IRQS[132] TIM25
165 | IRQS[133] TIM26
166 | IRQS[134] TIM27
167 | IRQS[135] TIM28
168 | IRQS[136] TIM29
169 | IRQS[137] TIM30
170 | IRQS[138] TIM31
171 | IRQS[139] — Reserved — — —
172 | IRQS[140] — Reserved — — —
173 | IRQS[141] — Reserved — — —
174 | IRQS[142] — Reserved — — —
175 | IRQS[143] — Reserved — — —
176 | IRQS[144] — Reserved — — —
177 | IRQS[145] — Reserved — — —
178 | IRQS[146] — Reserved — — —
179 | IRQS[147] — Reserved — — —
180 | IRQS[148] — Reserved — — —
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Table 5.4-1 Interrupt list of GIC (GIC-400 for CA53) (5/10)

Interrupt Request Source

PPI/ GIC Input Pin Level/ | Active

SPI |ID Name Unit Output Pin Name Interrupt Description Pulse Level

SPI 181 |[IRQS[149] — Reserved — — —
182 | IRQS[150] — Reserved — — —
183 | IRQS[151] — Reserved — — —
184 | IRQS[152] — Reserved — — —
185 | IRQS[153] — Reserved — = =
186 | IRQS[154] — Reserved — — —
187 | IRQS[155] — Reserved — — —
188 | IRQS[156] — Reserved — — —
189 | IRQS[157] — Reserved — — —
190 | IRQS[158] — Reserved — = =
191 | IRQS[159] — Reserved — — —
192 | IRQS[160] — Reserved — — —
193 | IRQS[161] — Reserved — — —
194 | IRQS[162] — Reserved — — —
195 | IRQS[163] — Reserved — — —
196 | IRQS[164] — Reserved — — —
197 | IRQS[165] — Reserved — — —
198 | IRQS[166] — Reserved — — —
199 | IRQS[167] — Reserved — — —
200 |IRQS[168] — Reserved — — —
201 | IRQS[169] — Reserved — — —
202 | IRQS[170] — Reserved — — —
203 | IRQS[171] — Reserved — — —
204 |IRQS[172] — Reserved — — —
205 | IRQS[173] — Reserved — — —
206 | IRQS[174] — Reserved — — —
207 | IRQS[175] — Reserved — — —
208 | IRQS[176] — Reserved — — —
209 |IRQS[177] — Reserved — — —
210 | IRQS[178] — Reserved — — —
211 | IRQS[179] — Reserved — — —
212 | IRQS[180] — Reserved — — —
213 | IRQS[181] — Reserved — — —
214 | IRQS[182] — Reserved — — —
215 | IRQS[183] — Reserved — — —
216 | IRQS[184] — Reserved — — —
217 | IRQS[185] — Reserved — — —
218 | IRQS[186] DRP NMLINT Interrupt output signal Level High
219 | IRQS[187] ERRINT Error interrupt output signal Level High
220 |IRQS[188] — Reserved — — —
221 | IRQS[189] — Reserved — — —
222 | IRQS[190] — Reserved — — —
223 | IRQS[191] — Reserved — — —
224 | IRQS[192] — Reserved — — —
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Table 5.4-1 Interrupt list of GIC (GIC-400 for CA53) (6/10)

Interrupt Request Source

PPI/ GIC Input Pin Level/ | Active

SPI |ID Name Unit Output Pin Name Interrupt Description Pulse Level

SPI 225 |IRQS[193] — Reserved — — —
226 | IRQS[194] — Reserved — — —
227 | IRQS[195] — Reserved — — —
228 | IRQS[196] — Reserved — — —
229 |IRQS[197] — Reserved — — —
230 | IRQS[198] — Reserved — — —
231 | IRQS[199] — Reserved — — —
232 | IRQS[200] — Reserved — — —
233 | IRQS[201] — Reserved — — —
234 | IRQS[202] — Reserved — — —
235 | IRQS[203] — Reserved — — —
236 | IRQS[204] — Reserved — — —
237 | IRQS[205] — Reserved — — —
238 | IRQS[206] — Reserved — = =
239 | IRQS[207] — Reserved — — —
240 | IRQS[208] — Reserved — — —
241 | IRQS[209] — Reserved — — —
242 | IRQS[210] — Reserved — — —
243 | IRQS[211] — Reserved — — —
244 | IRQS[212] — Reserved — — —
245 | IRQS[213] — Reserved — — —
246 | IRQS[214] — Reserved — — —
247 | IRQS[215] — Reserved — — —
248 | IRQS[216] — Reserved — — —
249 | IRQS[217] — Reserved — — —
250 |IRQS[218] — Reserved — — —
251 | IRQS[219] — Reserved — — —
252 | IRQS[220] — Reserved — — —
253 | IRQS[221] — Reserved — — —
254 | IRQS[222] — Reserved — — —
255 | IRQS[223] — Reserved — = =
256 | IRQS[224] — Reserved — — —
257 | IRQS[225] — Reserved — — —
258 | IRQS[226] CslIo CSIINT CSl interrupt signal Level High
259 |IRQS[227] csli
260 |IRQS[228] csi2
261 | IRQS[229] CsI3
262 | IRQS[230] CsSl4
263 | IRQS[231] Csl5
264 | IRQS[232] [[[e0] IICBTIA Interrupt signal [Standard interrupt] Pulse Rise
265 |IRQS[233] IIC1
266 | IRQS[234] lic2
267 | IRQS[235] IC3
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Table 5.4-1 Interrupt list of GIC (GIC-400 for CA53) (7/10)

Interrupt Request Source

PPI/ GIC Input Pin Level/l | Active
SPI | ID Name Unit Output Pin Name Interrupt Description Pulse Level
SPI | 268 |IRQS[236] lIco IICBTIS Interrupt signal [NACK interrupt] Pulse Rise

269 | IRQS[237] Ic1

270 | IRQS[238] lic2

271 | IRQS[239] lIC3

272 | IRQS[240] UARTO [INTR URT interrupt signal Level High

273 | IRQS[241] UART1

274 | IRQS[242] usB*? — — — —

275 | IRQS[243] — — — —

276 | IRQS[244] — — — —

277 | IRQS[245] — — — —

278 | IRQS[246] — — — —

279 | IRQS[247] — Reserved — — —
280 | IRQS[248] — Reserved — — —
281 | IRQS[249] — Reserved — = =
282 | IRQS[250] — Reserved — — —
283 | IRQS[251] ETHER |— —_ —_ —_

*2

284 | IRQS[252] — — — —

285 |IRQS[253] — — _ _

286 | IRQS[254] — — — —

287 | IRQS[255] — — — —

288 | IRQS[256] — — — —

289 |IRQS[257] — — — —

290 |IRQS[258] — — — —

291 | IRQS[259] — — — —

292 | IRQS[260] — — _ _
293 |IRQS[261] — — — —
294 | IRQS[262] — — _ _

295 |IRQS[263] — — — —

296 | IRQS[264] — — — —

297 | IRQS[265] — — _ _

298 | IRQS[266] — — — —

299 | IRQS[267] — — — —

300 |IRQS[268] — — — —

301 | IRQS[269] — — — —

302 |IRQS[270] — — — —

303 |IRQS[271] — — _ _

304 | IRQS[272] — — — —

305 |IRQS[273] — — — —

306 |IRQS[274] — — — —
307 |IRQS[275] — — — —

308 | IRQS[276] — — — —

309 |IRQS[277] — — _ _

310 |IRQS[278] — — — —

311 | IRQS[279] — — — —
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Table 5.4-1 Interrupt list of GIC (GIC-400 for CA53) (8/10)

Interrupt Request Source

PPI/ GIC Input Pin Level/ | Active

SPI | ID Name Unit Output Pin Name Interrupt Description Pulse Level

SPI 312 |IRQS[280] — Reserved — — —
313 | IRQS[281] — Reserved — — —
314 | IRQS[282] — Reserved — — —
315 | IRQS[283] — Reserved — — —
316 | IRQS[284] — Reserved — — —
317 | IRQS[285] — Reserved — — —
318 | IRQS[286] — Reserved — = =
319 | IRQS[287] — Reserved — — —
320 |IRQS[288] — Reserved — = =
321 | IRQS[289] — Reserved — — —
322 | IRQS[290] — Reserved — — —
323 | IRQS[291] — Reserved — — —
324 | IRQS[292] — Reserved — — —
325 |IRQS[293] — Reserved — = =
326 | IRQS[294] — Reserved — — —
327 | IRQS[295] — Reserved — — —
328 |IRQS[296] — Reserved — = =
329 | IRQS[297] — Reserved — — —
330 |IRQS[298] — Reserved — = =
331 | IRQS[299] — Reserved — — —
332 | IRQS[300] — Reserved — = =
333 | IRQS[301] — Reserved — — —
334 | IRQS[302] — Reserved — — —
335 |IRQS[303] — Reserved — = =
336 |IRQS[304] — Reserved — — —
337 | IRQS[305] — Reserved — = =
338 | IRQS[306] — Reserved — — —
339 | IRQS[307] — Reserved — — —
340 |IRQS[308] — Reserved — = =
341 | IRQS[309] PCle®? |— — — —
342 | IRQS[310] — — — —
343 | IRQS[311] — — — _
344 | IRQS[312] — — — —
345 | IRQS[313] — — — —_
346 | IRQS[314] — — — —
347 | IRQS[315] — — — —_
348 | IRQS[316] — — — —
349 |IRQS[317] — — — —
350 |IRQS[318] — — — —
351 | IRQS[319] — — — —
352 | IRQS[320] — — — —
353 | IRQS[321] — — — —
354 | IRQS[322] — — — —
355 | IRQS[323] — — — —
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Table 5.4-1 Interrupt list of GIC (GIC-400 for CA53) (9/10)

Interrupt Request Source

PPI/ GIC Input Pin Level/ | Active
SPI | ID Name Unit Output Pin Name Interrupt Description Pulse Level
SPI | 356 |IRQS[324] PCle*? | — — — —

357 | IRQS[325] — — — —

358 | IRQS[326] — — _ _
359 | IRQS[327] — — — —

360 | IRQS[328] — — — —

361 | IRQS[329] — — — —

362 |IRQS[330] — Reserved — = =
363 | IRQS[331] — Reserved — — —
364 |IRQS[332] — Reserved — — —
365 |IRQS[333] — Reserved — = =
366 | IRQS[334] — Reserved — — —
367 |IRQS[335] — Reserved — = =
368 | IRQS[336] — Reserved — — —
369 | IRQS[337] — Reserved — — —
370 |IRQS[338] — Reserved — — —
371 | IRQS[339] — Reserved — — —
372 | IRQS[340] — Reserved — — —
373 | IRQS[341] — Reserved — — —
374 | IRQS[342] — Reserved — — —
375 | IRQS[343] — Reserved — — —
376 | IRQS[344] — Reserved — — —
377 | IRQS[345] DRP-Al | NMLINT Interrupt output signal Level High
378 | IRQS[346] ERRINT Error interrupt output signal Level High
379 | IRQS[347] MAC_NMLINT Al interrupt output signal Level High
380 |IRQS[348] MAC_ERRINT Al error interrupt output signal Level High
381 | IRQS[349] — Reserved — — —
382 | IRQS[350] — Reserved — — —
383 | IRQS[351] vcD*2 | — — — —

384 | IRQS[352] — — — —

385 | IRQS[353] — Reserved — — —

386 | IRQS[354] eMMC*? | — — _ .

387 | IRQS[355] — — — —

388 | IRQS[356] SDI0O*? | — — — —

389 | IRQS[357] — — — —

390 | IRQS[358] sbi*? | — —_ - -

391 | IRQS[359] — — — —

392 | IRQS[360] — Reserved — — —
393 | IRQS[361] — Reserved — — —
394 |IRQS[362] — Reserved — — —
395 | IRQS[363] — Reserved — — —
396 |IRQS[364] — Reserved — — —
397 | IRQS[365] — Reserved — — —
398 | IRQS[366] — Reserved — — —
399 |IRQS[367] — Reserved — — —
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Table 5.4-1 Interrupt list of GIC (GIC-400 for CA53) (10/10)

Interrupt Request Source
PPI/ GIC Input Pin Level/l | Active
SPI | ID Name Unit Output Pin Name Interrupt Description Pulse Level
SPI |[400 |IRQS[368] PWMO PWMINT PWM interrupt request output signal Level High
401 | IRQS[369] PWM1
402 | IRQS[370] PWM2
403 | IRQS[371] PWM3
404 | IRQS[372] PWM4
405 | IRQS[373] PWM5
406 | IRQS[374] PWM6
407 | IRQS[375] PWM7
408 | IRQS[376] PWM8
409 | IRQS[377] PWM9
410 | IRQS[378] PWM10
411 | IRQS[379] PWM11
412 | IRQS[380] PWM12
413 | IRQS[381] PWM13
414 | IRQS[382] PWM14
415 | IRQS[383] PWM15
416 | IRQS[384] — Reserved — — —
417 | IRQS[385] — Reserved — — —
418 | IRQS[386] PMC INT_PMC PMC interrupt signal Level | High
419 | IRQS[387] — Reserved — — —
420 | IRQS[388] DMAC DMAERR Error response (ERROR) interrupt Level*' | High
421 | IRQS[389] — Reserved — — —
422 | IRQS[390] — Reserved — — —
423 | IRQS[391] — Reserved — — —
424 | IRQS[392] RAMA ECT7TIE1 ECC 1-bit error interrupt Pulse Rise
425 | IRQS[393] ECTTIE2 ECC 2-bit error interrupt Pulse Rise
426 | IRQS[394] EC7TIOVF ECC error address capture overflow interrupt Pulse Rise

Note 1. Make sure to set the registers for the interrupt output mode and active level by referring to Section 5.3, Interrupt Settings.

Note 2.  For more information, contact a Renesas Electronics sales representative.
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Section 6 Address Map

This section describes the address space of this LSI.

6.1 Overall Address Map
Figure 6.1-1 shows the address map of this LSI, which has a 34-bit address space (16 GB).

Note that the upper 8 GB of the address space is a reserved area.

The address space contains the following areas.

¢ Slave area: 1-GB space from 00_8000_0000h to 00 BFFF_FFFFh
The areas of the individual units are allocated.
For details of the slave area, sce Section 6.2, Address Map Details.

¢ PCle area: 1-GB space from 00_C000_0000h to 00 FFFF_FFFFh
(PCle window access area)

e DDR area 1-S:  2-GB space from 00_0000_0000h to 00 7FFF FFFFh*!
(the lower 2 GB of addresses in the externally connected LPDDR4 memory)

* DDR area 1-M: 2-GB space from 01_0000_0000h to 01 7FFF_FFFFh*!
(a mirrored area for DDR area 1-S, that is, for the lower 2 GB of addresses in the externally

connected LPDDR4 memory)

® DDR area 2: 2-GB space from 01_8000_0000h to 01_FFFF_FFFFh*!
(the upper 2 GB of addresses in the externally connected LPDDR4 memory)

Note 1. The following register must be set to suit the configuration of the externally connected LPDDR4 memory.
1) LPDDR4 memory size setting (set in the Sche_DeviceSize register of the ICB)
For details, see the section of ICB.
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Addresses on the master port side

4 03_FFFF_FFFFh
Reserved area
ey Addresses on the slave
port side (MMC) External LPDDR4
generated by the ICB memory capacity
03_0000_0000h
02_FFFF_FFFFh 01_FFFF_FFFFh A
Extended space Reserved area Reserved area
(12 GB) (4 GB) (4 GB)
3455 space 02_0000_0000h 01_0000_0000h 8
(16 GB) 01_FFFF_FFFFh 00_FFFF_FFFFh 4 =
DDR area 2 DDR area 2 a
(2 GB) (2GB) @
01_8000_0000h 00_8000_0000h Q
,,,,,,,,,,,,,,,,,,,,,,,,,, s
! <
01_7FFF_FFFFh ./ 00_TFFF_FFFFh DDR area 1 3 g
DDR area 1-M / 2 GB) g
(2 GB) Mirrored Z
v 01_0000_0000h / 00_0000_0000h rored area Sy v v
A 00_FFFF_FFFFh PCl area
(1 GB) * DRAM 8 GB is not supported.
Slave area / //
32-bitspace  00_8000_0000h (1 GB) P
(4 GB) 00_7FFF_FFFFh
DDR area 1-S /!
(26B)
v 00_0000_0000h /
Figure 6.1-1  Overall Address Space
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6.2 Address Map Details
Table 6.2-1 lists the allocation of the address spaces of this LSI to the units.

For those units which have multiple address spaces, the usage is indicated in the “Supplementary Note” column. The
“Base Address Name” column indicates the correspondence with the port names of the AXI, AHB, and APB slaves
allocated by the ICB.

Table 6.2-1 Address Allocation Details (1/4)

Base Address Size*? Unit Base Address Name Supplementary Note Remarks
00_0000_0000h 2 Gbytes | MMC — LPDDR4 (less than 2 Gbytes) | —
00_8000_0000h 128 Kbytes | ROM ROM_S0_base ROM memory —
00_8002_0000h — — Reserved — — *1
00_8010_0000h 200 |Kbytes |RAMA RAMA_SOQ_base RAMA memory —
00_8013_2000h — — Reserved — — *
00_8200_0000h 512 Kbytes | GIC GIC_SO0_base GIC register —
00_8208_0000h = = Reserved = = e
00_8210_0000h 2 Kbytes | DMAC DMAA_SO_base DMAC register —
00_8210_0800h = = Reserved = = e
00_8300_0000h 16 Mbytes | DRP-AI DRPA_SO0_base DRP register —
00_8400_0000h 4 Mbytes | DRP-AI DRPA_S1_base Al-MAC register —
00_8440_0000h — — Reserved — — *
00_8500_0000h 8 Kbytes | SDIO SDIO_SO0_base SDIO register —
00_8500_2000h = = Reserved = = e
00_8501_0000h 8 Kbytes | SDI1 SDI1_S0_base SDI1 register —
00_8501_2000h = = Reserved = = =l
00_8502_0000h 8 Kbytes |eMMC EMM_SO0_base eMMC register —
00_8502_2000h = = Reserved = = =l
00_8503_0000h 64 Kbytes | PCle PCI_SO0_REG_base PCle link register —
00_8504_0000h — — Reserved — — *1
00_8506_0000h 8 Kbytes | USB USB_SO0_base USB host register —
00_8506_2000h — — Reserved — — *
00_8507_0000h 4 Kbytes | USB USB_S1_base USB peripheral register —
00_8507_1000h — — Reserved — — *
00_8600_0000h 16 Mbytes |CST CST_S1_base CoreSight STM-500 —
00_8700_0000h = = Reserved = = e
00_9290_0000h 4 Kbytes |VCD VCD_S0_base VCD VLC register —
00_9290 1000h = = Reserved = = =l
00_9294_0000h 4 Kbytes |VCD VCD_S1_base VCD CE register —
00_9294 1000h = = Reserved = = =l
00_9298 0000h 4 Kbytes |VCD VCD_S2_base VCD FCP register —
00_9298_1000h — — Reserved — — *1
00_92F4_0000h 256 | Bytes RAMA RAMA_S1_base RAMA register —
00_92F4_0100h — — Reserved — — *
00_9800_0000h 128 Mbytes |ICB ICB_S0_base ICB register —
00_A000_0000h 32 Mbytes | DDI DDI_S0_base DDI register —
00_A200_0000h 32 Kbytes | MMC MMC_S1_base MMC register —
00_A200_8000h = = Reserved = = e
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Table 6.2-1 Address Allocation Details (2/4)

Base Address Size*? Unit Base Address Name Supplementary Note Remarks
00_A330_0000h 2 Kbytes | ETHER ETH_SO_base ETHER register —
00_A330_0800h — — Reserved — — *
00_A350_0000h 4 Kbytes | CPG CPG_S0_base CPG register —
00_A350_1000h = = Reserved = = e
00_A360_0000h 4 Kbytes | PMC PMC_S0_base PMC register —
00_A360_1000h = = Reserved = = =l
00_A370_0000h 2 Kbytes | PWC PWC_SO0_base PWC register —
00_A370_0800h = = Reserved = = =l
00_A3F0_0000h 8 Kbytes |SYC SYC_S0_base SYC register —
00_A3F0_2000h 4 Kbytes | CA53 CA53_S0_base CAS53 register —
00_A3F0_3000h 1 Kbyte SYS SYS_SO0_base SYS register —
00_A3F0_3400h — — Reserved — — *
00_A3F5_0000h 128 Bytes TSUO TSUO_SO_base TSUO register —
00_A3F5_0080h — — Reserved — — *
00_A3F6_0000h 128 | Bytes TSU1 TSU1_S0_base TSU1 register —
00_A3F6_0080h = = Reserved = = e
00_A3F7_0000h 2 Kbytes | PCle PCI_S1_base PCle PHY (analog) register —
00_A3F7_0800h = = Reserved = = =l
00_A3F8_0000h 2 Kbytes | PCle PCI_S2_base PCle PHY (logic) register —
00_A3F8_0800h = = Reserved = = =l
00_A3F9_0000h 4 Kbytes | USB USB_S2_base USB test (phy) register —
00_A3F9_1000h — — Reserved — — *
00_A400_0000h 128 Bytes TIMO TIMO_SO_base TIMO register —
00_A400_0080h 128 | Bytes TIM1 TIM1_S0_base TIM1 register —
00_A400_0100h 128 Bytes TIM2 TIM2_S0_base TIM2 register —
00_A400_0180h 128 | Bytes TIM3 TIM3_S0_base TIM3 register —
00_A400_0200h 128 Bytes TIM4 TIM4_S0_base TIM4 register —
00_A400_0280h 128 Bytes TIM5 TIM5_S0_base TIMS5 register —
00_A400_0300h 128 | Bytes TIM6 TIM6_S0_base TIM®6 register —
00_A400_0380h 128 Bytes TIM7 TIM7_S0_base TIM7 register —
00_A400_0400h 128 | Bytes TIM8 TIM8_S0_base TIM8 register —
00_A400_0480h 128 Bytes TIM9 TIM9_SO0_base TIM9 register —
00_A400_0500h 128 | Bytes TIM10 TIM10_S0_base TIM10 register —
00_A400_0580h 128 Bytes TIM11 TIM11_S0_base TIM11 register —
00_A400_0600h 128 | Bytes TIM12 TIM12_S0_base TIM12 register —
00_A400_0680h 128 | Bytes TIM13 TIM13_S0_base TIM13 register —
00_A400_0700h 128 | Bytes TIM14 TIM14_S0_base TIM14 register —
00_A400_0780h 128 | Bytes TIM15 TIM15_S0_base TIM15 register —
00_A400_0800h 128 | Bytes TIM16 TIM16_S0_base TIM16 register —
00_A400_0880h 128 | Bytes TIM17 TIM17_S0_base TIM17 register —
00_A400_0900h 128 | Bytes TIM18 TIM18_S0_base TIM18 register —
00_A400_0980h 128 | Bytes TIM19 TIM19_S0_base TIM19 register —
00_A400_0A00h 128 | Bytes TIM20 TIM20_S0_base TIM20 register —
00_A400_0A80h 128 | Bytes TIM21 TIM21_S0_base TIM21 register —
00_A400_0B0Oh 128 | Bytes TIM22 TIM22_S0_base TIM22 register —
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Table 6.2-1 Address Allocation Details (3/4)

Base Address Size*? Unit Base Address Name Supplementary Note Remarks
00_A400_0B80h 128 | Bytes TIM23 TIM23_S0_base TIM23 register —
00_A400_0C00h 128 | Bytes TIM24 TIM24_S0_base TIM24 register —
00_A400_0C80h 128 | Bytes TIM25 TIM25_S0_base TIM25 register —
00_A400_0DO0Oh 128 | Bytes TIM26 TIM26_S0_base TIM26 register —
00_A400_0D80h 128 Bytes TIM27 TIM27_S0_base TIM27 register —
00_A400_0OEOOh 128 | Bytes TIM28 TIM28_S0_base TIM28 register —
00_A400_0OE80h 128 | Bytes TIM29 TIM29_S0_base TIM29 register —
00_A400_0F00h 128 | Bytes TIM30 TIM30_S0_base TIM3O0 register —
00_A400_0F80h 128 | Bytes TIM31 TIM31_S0_base TIM31 register —
00_A400_1000h — — Reserved — — *
00_A401_0000h 128 Bytes PWMO PWMO_SO0_base PWMO register —
00_A401_0080h 128 | Bytes PWMA1 PWM1_S0_base PWM1 register —
00_A401_0100h 128 Bytes PWM2 PWM2_S0_base PWM2 register —
00_A401_0180h 128 | Bytes PWM3 PWM3_S0_base PWMS3 register —
00_A401_0200h 128 | Bytes PWM4 PWM4_S0_base PWM4 register —
00_A401_0280h 128 Bytes PWM5 PWM5_S0_base PWMS5 register —
00_A401_0300h 128 | Bytes PWM6 PWM6_S0_base PWMB6 register —
00_A401_0380h 128 Bytes PWM7 PWM7_S0_base PWM?7 register —
00_A401_0400h 128 | Bytes PWM8 PWM8_S0_base PWMS8 register —
00_A401_0480h 128 Bytes PWM9 PWM9_S0_base PWMO register —
00_A401_0500h 128 | Bytes PWM10 PWM10_S0_base PWM10 register —
00_A401_0580h 128 Bytes PWM11 PWM11_S0_base PWM11 register —
00_A401_0600h 128 | Bytes PWM12 PWM12_S0_base PWM12 register —
00_A401_0680h 128 | Bytes PWM13 PWM13_S0_base PWM13 register —
00_A401_0700h 128 | Bytes PWM14 PWM14_S0_base PWM14 register —
00_A401_0780h 128 | Bytes PWM15 PWM15_S0_base PWM15 register —
00_A401_0800h — — Reserved — — *
00_A402_0000h 128 Bytes Cslo CSI0_S0_base CSIO register —
00_A402_0080h 128 | Bytes csi1 CSI1_S0_base CSI1 register —
00_A402_0100h 128 Bytes CsSI2 CSI2_S0_base CSI2 register —
00_A402_0180h 128 | Bytes CsI3 CSI3_S0_base CSI3 register —
00_A402_0200h 128 Bytes CSl4 CSl4_S0_base CSl4 register —
00_A402_0280h 128 Bytes CslI5 CSI5_S0_base CSI5 register —
00_A402_0300h — — Reserved — — *
00_A403_0000h 128 Bytes 1ICO 1ICO_SO0_base IICO register —
00_A403_0080h 128 | Bytes lc1 IIC1_S0_base IIC1 register —
00_A403_0100h 128 Bytes lIc2 1IC2_S0_base IIC2 register —
00_A403_0180h 128 | Bytes IIC3 IIC3_S0_base IIC3 register —
00_A403_0200h — — Reserved — — *
00_A404_0000h 128 | Bytes UARTO URTO0_SO0_base UARTO register —
00_A404_0080h 128 | Bytes UART1 URT1_S0_base UART1 register —
00_A404_0100h = = Reserved = = =l
00_A405_0000h 128 | Bytes WDTO WDTO_SO0_base WDTO register —
00_A405_0080h 128 Bytes WDT1 WDT1_S0_base WDT1 register —
00_A405_0100h = = Reserved = = e
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Table 6.2-1 Address Allocation Details (4/4)
Base Address Size*? Unit Base Address Name Supplementary Note Remarks
00_A600_0000h 4 Mbytes | CST CST_SO0_base CoreSight DebugAPB —
00_A640_0000h — — Reserved — — *
00_B400_0000h 16 Mbytes | DRP DRPB_S0_base DRP core —
00_B500_0000h — — Reserved — — &
00_B600_0000h 256 | Kbytes | RAMBO — RAMBO memory —
00_B604_0000h 256 Kbytes | RAMB1 — RAMB1 memory —
00_B608_0000h 256 Kbytes | RAMB2 — RAMB2 memory —
00_B60C_0000h 256 Kbytes | RAMB3 — RAMB3 memory —
00_B610_0000h — — Reserved — — &
00_B625_0000h 2 Kbytes | PFC PFC_S0_base PFC register —
00_B625_0800h — — Reserved — — &
00_C000_0000h |1 Gbyte |PCle PCI_S0_base PCle window —
01_0000_0000h 8 Gbytes | MMC — LPDDR4 (more than 2 —
Gbytes)
02_0000_0000h = = Reserved = = =l

Note 1.
Note 2.

Access to the reserved address areas is prohibited.

mirrored area. Access to the mirrored area is prohibited.

If a slave unit does not have an address range equivalent to the allocated size, the remainder of the area is viewed as a
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6.3 Access by Bank Switching
The address width of the master port of the target units listed below is 32 bits (4-GB address spaces).

Therefore, in this LSI, to make the 34-bit address space (16-GB address space) accessible, extended addresses (bank
addresses) are provided by using the two higher-order bits for access through bank switching.

The bank address is switched by using the bank address switching register in SYS.
Table 6.3-1 lists the correspondence between the bank addresses and the address spaces.

For the bank address switching register in SYS, see the section of SYS.

Target units: DRP-AIL, DRP, eMMC, SDIO, SDI1, ETHER, PCle, USB, VCD, DMAC

Table 6.3-1 Correspondence between the Bank Addresses and the Address Spaces

Bank Address
(Two Extension Bits) Address Space
11b 03_0000_0000h to 03_FFFF_FFFFh (4 GB)
Setting prohibited
10b 02_0000_0000h to 02_FFFF_FFFFh (4 GB)
Setting prohibited
01b 01_0000_0000h to 01_FFFF_FFFFh (4 GB)
00b 00_0000_0000h to 00_FFFF_FFFFh (4 GB)
CAUTION

Any access that spans 32-bit address boundaries is prohibited.
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The usage of the value of the bank address switching register in SYS (the address extension method) differs between the
DMAC and other units. Figure 6.3-1 and Table 6.3-2 give summaries of address extension.

Table 6.3-2 Summary of the 34-Bit Address Extension Method

Address Extension Method Target Unit and Summary of the Address Extension Method
Address extension 1 DRP-Al, DRP, eMMC, SDIO, SDI1, ETHER, PCle, USB, VCD

= The address is extended by the output of two bank address bits from SYS to ICB.
Address extension 2 DMAC

= The address is extended by the output of two bank address bits from SYS to DMAC.

Bank addresses from SYS

With 32 bits + 2 extension bits,
/ \ a 34-bit address width is generated for the ICB.
2 bits sYS 2 bits (Address extension 1)
(the bank switching register
included)
ICB Memory controller
Target units for address 34 bit 34 bits
extension It N N AXI
(other than DMA) NIU NS slave
AXI
el 32 bits
Switch
link
DMAC Other units
—p 34 bits N bits
AXI > > AXI
master »(NIU NIU slave
A 34-bit address width is generated for .
the ICB within the DMA. The address width depends

(Address extension 2) on the slave port of a given unit.

Figure 6.3-1  Schematic Diagram of the 34-Bit Address Extension Method

To switch the bank address, follow the procedure below before starting access by the master port.

For the bank address switching register in SYS, see the section of SYS.

[Bank Address Switching Procedure in Outline]
Step 1. Set the bank address switching register of SYS.*!
Step2.  Wait for at least 50 ns.*?

Step 3. Start access with the set bank address.

Note 1.  If the target unit is DRP-AI, DRP, eMMC, SDIO, SDI1, ETHER, PCle, USB, or VCD, change the bank address
while the target master port is stopped or idle, i.e., while it is not proceeding with access through buses. If the
target unit is DMAC, change the bank address while operation of the target channels is stopped.

Note 2. The bank switching register requires 50 ns from writing until the setting is reflected.
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6.3.1

Address Extension 1

For DRP-AI, DRP, eMMC, SDIO, SDI1, ETHER, PCle, USB, and VCD, the two bank address bits from SYS are
extended by the higher-order bits [33:32] from the 32 address bits [31:0] of each master port to configure the address
bus of the ICB. See Figure 6.3-1 for the schematic diagram of address extension 1.

The following describes an example of the bank address switching procedure for the unit for address extension 1.

B For ETHER

Step 1.
Step 2.
Step 3.
Step 4.

Change the operating mode of ETHER to reset mode.
Set the bank address in bits 1 and 0 of the PERI1 BANK register in SYS.

Read the register value set in step 2 to check that the value has been reflected.

Make initial settings for ETHER (“X” of register values should be specified by the user).
Poll the CSR register (00Ch) until it becomes 0000 _0000h (reset mode).

Write 0000_0001h to the CCC register (set to config mode).

Poll the CSR register (00Ch) until it becomes 0000 _0002h (config mode).

Write 0000_000Xh to the CXR2C register (52Ch).

Write 0000 2000h to the CXR2A register (508h) (set the maximum frame size to 8 KB).
Write 0000 XXXXh to the CXR71 register (554h).

Write XXXX XXXXh to the CXR24 register (5COh).

Write 0000 XXXXh to the CXR25 register (5C8h).

Write 0000_00XXh to the CXR22 register (518h).

Write 0000_000Xh to the CXR2D register (SBOh).

Write XXXX XXXXh to the DBAT register (004h).

Write XXXX 00XXh to the RCR register (090h).

Write 0OFFC_OFFCh to the RTC register (0B4h) (set the maximum reception frame size to 4092 bytes).
Write 000X _0X0Xh to the CIE register (384h).

Write 0000 XXXXh to the DIE register (450h).

Write 0000_0XXXh to the EIE register (458h).

Write 000X XXXXh to the RIEO register (460h).

Write X00X XXXXh to the RIE1 register (468h).

Write X00X XXXXh to the RIE2 register (470h).

Write 000X _0X0Xh to the TIE register (478h).

Write 000X XXXXh to the RIE3 register (488h).

Write 0X0X _00X2h to the CCC register (000h) (set to operation mode).

Write 0XXX XXXXh to the CXR20 register (500h).

Write 000X _0XO03h to the TCCR register (304h).
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6.3.2 Address Extension 2

The DMAC is provided with an address width extension function within the unit by using the value of the bank address
switching register of SY'S, which realizes extension into the 34-bit space (16 GB).

The bank address from SYS is appended to the 32-bit addresses output by the general-purpose DMAC of DMA for
output to the ICB in the 34-bit address width.

The bank address switching address register of SYS provides three types of bank address, respectively for the
descriptor, source, and destination per DMAC number and channel. The descriptor, source, and destination areas can be
set individually in each 4-GB space by selecting the required bank address of the two higher-order bits in utilizing the
AXI ID information when a given channel proceeds with access through the AXI bus.

Figure 6.3-2 shows a schematic of the address extension function of the DMAC.

Bank address for descriptor (2 bits) x Number of channels
Bank address for source (2 bits) x Number of channels
Bank address for destination (2 bits) x Number of channels Select by using the AXI ID information
> MARADDR(33:32}
ouT
Bank addresses from SYS SEL
MARID[ ] T MARID[ ]!
MARADDR([33:0]
MARADDR[31:0] :l
—> MAWADDR[33:32] . . .
OUT [ The address width of DMAA is 34 bits
(32 bits + 2 extension bits)
SEL
MAWIDY ] i MAWID J**
MAWADDR31:0] _;!—b MAWADDR[33:0]
Note 1.  The bit width of MARID and MAWID depends on the configuration of the on-chip DMAC.

Figure 6.3-2  Schematic of Address Bus Width Extension (Address Extension 2)

Table 6.3-3 lists the AXI ID information for access by the DMAC through the AXI bus.

Table 6.3-4 describes how a given channel selects the bank address by using the AXI ID information.

Table 6.3-3 AXI ID Information of DMAC

Unit Name Marcro Name AXI ID[4] AXI ID[3] AXI ID[2] AXI ID[1] AXI ID[0]
DMAC DMACO Descriptor access/ Channel number of DMACO 0
DMA transfer
DMACH1 Descriptor access/ Channel number of DMAC1 1
DMA transfer

Note: The DMAC includes two units. DMACO and DMAC1 have eight channels respectively, 16 channels in total.
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Table 6.3-4 DMAC Bank Address Selection Specification
Source Reading Destination Writing
Unit Name Descriptor Reading Descriptor Write-Back

DMACO, DMACH1

The two higher-order bits of MARADDR are selected

by AXI ID[4:1]

The two higher-order bits of MAWADDR are selected

by AXI ID[4:1]

The following describes the selection of bank addresses with the AXI ID information, taking DMACO as an example.

The bank addresses listed below are input from SYS to DMACO (the following are the internal pin names of DMACO).

When a given channel proceeds with access through AXI, the one higher-order bits of MARADDR are selected by AXI
ID[4:1] for source reading and descriptor reading, and the two higher-order bits of MAWADDR are selected by AXI

ID[4:1] for destination writing and descriptor write-back.

Table 6.3-5 Selection of MARADDR and MAWADDR for DMACO

AXI ID[4] AXI ID[3:1] Selected MARADDR Higher-Order Address Selected MAWADDR Higher-Order Address
Ob 000b Channel 0 source address Channel 0 destination address
Ob 001b Channel 1 source address Channel 1 destination address
Ob 010b Channel 2 source address Channel 2 destination address
Ob 011b Channel 3 source address Channel 3 destination address
Ob 100b Channel 4 source address Channel 4 destination address
Ob 101b Channel 5 source address Channel 5 destination address
Ob 110b Channel 6 source address Channel 6 destination address
Ob 111b Channel 7 source address Channel 7 destination address
1b 000b Channel 0 descriptor address Channel 0 descriptor address
1b 001b Channel 1 descriptor address Channel 1 descriptor address
1b 010b Channel 2 descriptor address Channel 2 descriptor address
1b 011b Channel 3 descriptor address Channel 3 descriptor address
1b 100b Channel 4 descriptor address Channel 4 descriptor address
1b 101b Channel 5 descriptor address Channel 5 descriptor address
1b 110b Channel 6 descriptor address Channel 6 descriptor address
1b 111b Channel 7 descriptor address Channel 7 descriptor address

The following describes an example of the bank address switching procedure for DMAC.

Step 1. Check that bit 0 (EN) and bit 2 (TACT) in the CHSTAT n register of DMAC are Ob.

(n = channel for which the bank address is to be changed)

Step 2. Set the bank address in the SYS DMAAm CHn BANK register.
(m=0, 1;n=01, 23, 45, 67)

Step 3. Read the register value set in step 2 to check that the value has been reflected.

Step4.  Make transfer settings for the DMAC unit and channels for which the bank address has been changed and

start DMA transfer.

For details of DMA transfer control, see the section of DMAC.

For details of the SYS registers, see the section of SYS.
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Section 7 Bus Structure

This section describes the bus structure of this LSI.

For details on the functions of the interconnect bus (ICB), see the section on ICB.

71 Bus Connection Configuration

Figure 7.1-1 shows the connection configuration of the ICB and various units.

. CA53 sSYC GIC CST
Thls LSI Cortex-A53
Dual
M| | S S S M[M[S|S
I;II_I [s] EI I|T|I| <o
A
g g ‘ s 2328 oM
g o « ® i i i ol <—32b—p S usB
¢ ¢ <—320—»S
ICB (Interconnect bus) 326 »| S|
<«—64b—p| M
— eMMC
CSI0-5 32b x6 32bx32p S| TIMO-31 M |€—64b—p <«—64b—» S
PYAC [Sle o>
11C0-3 S |«32b x4 32bx2»{ S| WDTO-1 <+—64b—>| M
[Ic03  [s] S| woro-1]| M oo
URTO-1 32b x2 326 B S CPG S |4 1280 <—64b—>| S
RAMA  [—
PWMO-15] S |« 32b <16 32b PMC S|« 32 < 640 M
— SDI
32b ROM S |e—64b—p <464b—»| S
PWC 32b S SYS
BEG aoh <2560 » M| RAMBO-3 | S |«-128b xab <128 » M| ETHER
<2560 M M <2560 826 » S
orp  LM[e1280—» 30 » S| VCD ‘M| 1280 »  <—64—p M
S |[¢—64b—» 320 (S | M |[€—128b—p < 64b—p| S
3% S DRP-Al [ - PCle
M [€—128b—p 32b S
S |«—64b—» 326 S
32bx2»{ S| TSUO-1 —
|| Tsuo-1]| Sle om0 »
LPDDR4
<—256b—»| S
<«— AXI —>» L= MMC
APB 32b S
16b s| DDl
Figure 7.1-1  Bus Connection Configuration
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7.2 Access Path

Figure 7.2-1 shows the access path between masters and slaves of the units included in this LSI.

Q
1S
g 3| = 2 Q| 9| = % m| m é i a
51318|8[3|212|3[31%8]%|E 5 5| ¢
£
!ZD
Master/Slave Access Table o 2 olole olz|alelelx|z
) EE‘EE|°§§§§§§§\§|§|E|E\§§
v . Access path available 2lgl | i E\ 9' ~_—| E‘ o | o £ S|l ®] 4o
NDmELS (MDEEEsEED S13|18|8|3|2|2|3|&|3|8|E|5[5|5|&|5[]S
Unit Name Slave Port Name
CA53 CA53_S0 v v
sYC SYC_S0 v
GIC GIC_S0 v
CST CST_S0 vV
CST CST_s1 v
TIMO to TIM31 TIMO_SO0 to TIM31_S0 v v
PWMO to PWM15 | PWMO_S0 to PWM15_S0 v
CSI0 to CSI5 CSI0_S0 to CSI5_S0 v v v
1ICO to IIC3 1ICO_S0 to IIC3_S0 [
UARTO, UART1 URTO_S0, URT1_S0 vV v
WDT0, WDT1 WDTO0_S0, WDT1_S0 v
DMAC DMAA_S0 v v
RAMA RAMA SO v v v v v v v v v v v
RAMA RAMA_S1 v|v
ROM ROM_S0 Vv v
RAMBO to RAMB3 | RAMBO_S0 to RAMB3_S0 v~ il v
CPG CPG_S0 v
PMC PMC_S0 v
PFC PFC_S0 vV v
SYs SYS_S0 v
USB USB_S0 v v
USB USB_S1 v
USB USB_S2 v|v
eMMC EMM_S0 v v
SDI0 SDI0_SO0 v |v
SDI1 SDI1_S0 v
ETHER ETH_SO v v
PCle PCI_S0/PCI_S0:reg v
PCle PCI_S1 v v
PCle PCI_S2 v v
LPDDR4 MMC_SO v v v v v v v v v v v v v v v v v v
LPDDR4 MMC_S1_REG v
LPDDR4 DDI_S0_REG v
ICB ICB_S0 v v
DRP-AI DRPA_S0 v v
DRP-AI DRPA_S1 v
DRP DRPB_S0 v v
VCD VCD_S0 vV
VCD VCD_S1 v
VCD VCD_S2 v
TSUO, TSU1 TSUO_S0, TSU1_S0 v
Note 1.  Access not listed in Figure 7.2-1 is prohibited.

Figure 7.2-1  Bus Access Path
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7.3 Master and Slave Port Specifications

For details on the master port and slave port specifications, see the section on ICB.
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Section 8 Power Supply

This section describes the power supply of this LSI.

8.1 External Power Supply Pins

The external power supplies of this LSI are described below. The following four power supply systems require external

power sources.

e PWC power supplies:  Power supplies for the PWC (1.8 V, 1.5V, 0.8 V)
¢ Internal power supplies: Power supplies for the internal logic cells and SRAM and ROM (0.8 V)
e [/O power supplies: Power supplies for the I/0 cells (1.8 V/3.3 V)

e [P power supplies: Power supplies for the IP cores (0.8 V/1.1 V/1.8 V/3.3 V)
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Note that the individual external power supplies of this LSI need to be turned on and off in specified sequences and
these are controlled by the hardware of the PWC. Figure 8.1-1 is a schematic view of the control of external power
supplies by the PWC. For details, see the section of PWC.

This LSI
Regulator

3.3-V power supply

1.8-V power supply

1.1-V power supply

EN

4|EN

0.8-V power supply

ro (o
......... RSTN
PWC
When the RSTN pin is also to be externally controlled, PWSYSRSTN
connect this pin to GND via an external switch in parallel PwSysRstX
with the connection between the chip pins. ::[: PWENO-5
PwENO-5
| | I PWRSTN
| Voltage detector | PwRstX
::[: PWISO
1 | PWISO
Regulator for
9 PWVDD 1.8-V power supply
the PWVDD
PWVDD 0.8-V power supply
1.5V
ﬁ RTISO
@ :I: "] rRTISO
II Voltage detector |I RIRSTN 1| RicRstX
Regulator for
RTVDD 1.5-V power supply
the RTVDD
RTVDD 0.8-V power supply

Figure 8.1-1  Schematic View of the Control of External Power Supplies by the PWC

NOTE

When the RSTN pin is to be controlled externally from the LSI, connect the PWSYSRSTN pin and the RSTN pin in
parallel to GND via a switch.
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Table 8.1-1 Definitions of the States of External Power Supplies

Power Supply PWC Internal 1/0 IP

State Definition Power Supply Power Supply Power Supply Power Supply
All power supplies off OFF OFF OFF OFF

PWC supply on ON OFF OFF OFF

All power supplies on ON ON ON ON

Although the PWC unit is for controlling the external power supplies, an external PMIC (power management IC) and
such can be used instead of the PWC to control the external power supplies to this LSI. Figure 8.1-2 shows an
example of external connections when the PWC is not to be used.

This LSI

Regulator

3.3-V power supply

1.8-V power supply

1.1-V power supply

0.8-V power suppl
| EN p pply

RSTN PWC

PWSYSRSTN

Example when power supplies are Open
controlled by the PMIC PWENO-5
Open
—| Voltage detector I PWRSTN
PWISO
Open L
Regulator for PWVDD 1.8-V power supply
the PWVDD PWVDD 0.8V power supply
RTVDD and RTVDDO08 should be supplied RTISO ~
at the same timing of VDDO08.
—| Voltage detector II RIRSTN 1
RTVDD 1.5-V power supply

Regulator for
the RTVDD RTVDD 0.8-V power supply

Figure 8.1-2  Example of External Connections when the PMIC is Used

Since the PWC of this LSI is recommended, the use of the PWC is assumed in subsequent descriptions of the power

supply specifications.
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8.2 Internal Power Domains

This section describes the specifications of the internal power supplies (power domains) of this LSI.

8.2.1 Definitions of the Power Domains

Table 8.2-1 lists the correspondence between the definitions of the internal power domains of the LSI and the units
which belong to the respective power domains.

For PD_MEM, PD VIDEOI, PD RFX, PD DRPA, PD DRPB, and PD_CAS53, control in the form of switching the
power on or off is possible. Switching the power on or off is controlled by setting registers of the PMC.

For details, see the section of PMC.

Table 8.2-1 Definitions of the Power Domains and the Units which belong to the Respective Power Domains

Power Domain Power Domain
Control Unit Name Target Unit*’! Remarks
— PD_AWO Units in the internal power supply area other than PD_MEM, Internal power supply (0.8-V)
PD_VIDEO1, PD_RFX, PD_DRPA, PD_DRPB, PD_CA53 area
PMC PD_MEM LPDDR4 (MMC, DDI), ICB (Scheduler)
PD_VIDEO1 VCD
PD_RFX RAMB
PD_DRPA DRP-AIl
PD_DRPB DRP
PD_CA53 CA53
— PD_PWC PWC PWC power supply (1.8-V,

1.5-V, 0.8-V) area

Note 1.  For details of the target units which belong to the respective power domains, see Table 8.2-2.
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8.2.2 Power Domain Diagram

Figure 8.2-1 shows the configuration of the power domains of this LSI.

This LSI

CA53

Core 0 Core 1

L11$ [L1D$| L1135 L1 DS

N FPU eanIL_u

- afziigfff — cst Gic sve (2%?]’%) ﬁ%”) (12? :\</IB) 3?3?)
T

ICB: Interconnect bus (AXI-bus) 4—u| LPDDR4 (32 bits) le -1| LPDDR4 Memory

<—;| SDI (2 ch) I, 'JI SD Card / SDIO

DRP-Al —
USB (1 ch) n UsB
I cPG TIM wDT PWM nic*' csi*' | |uarT!| | PFC PCle (2 lanes) ¢ :Il PCI Express
1 P (32ch)| | (2ch) | [(16¢ch)| | (4ch) (6 ch) (2¢ch) | |(GPIO) DRP

] ETHER (1 ch) ;II Ethernet PHY
H 1—r| eMMC (1 ch) « ~1| eMMC

[
C] PD_AWO D PD_MEM C] PD_VIDEO1 B PD_RFX
[:] PD_DRPA [:] PD_DRPB D PD_CA53 - PD_PWC

it _fh

Figure 8.2-1  Power Domain Diagram
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8.2.3 Correspondence between Power Domains and Units

Table 8.2-2 lists the correspondence between the power domains and the units.

Table 8.2-2 Correspondence between Power Domains and Units

Power Domain Name Unit Name Power Domain Name Unit Name
PD_AWO CST PD_MEM LPDDR4
DMAC ICB (PD_MEM)
ETHER PD_VIDEO1 VCD
USB CPG (PD_VD1B)
PCle ICB (PD_VD1B)
PFC PD_RFX RAMBO0-3
PMC CPG (PD_RFX)
RAMA ICB (PD_RFX)
ROM PD_DRPA DRP-AIl
SDI0-1 PD_DRPB DRP
eMMC PD_CA53 CA53
SYyc PD_PWC PWC
SYS
CSIl0-5
11C0-3
PWMO0-15
TIMO-31
UARTO0-1
WDTO-1
TSUO-1
GIC
CPG(OTHER)
CPG(PD_MEM)
ICB(REG)
ICB(PD_AWO)
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8.24 Internal Power Domains
The internal cell areas which operate with internal power supplies (0.8 V) are in seven different power domains.

All but one of the power domains are configured so that power can be turned off by using an external switch (for one
domain) and the internal power switches of the LSI to control the supply of 0.8-V power. Table 8.2-3 lists the internal
power domains and the power switches and Figure 8.2-2 is a schematic view of the allocation of the internal power
domains and the power switches.

Table 8.2-3 Power Switches Used for the Respective Power Domains

Power Domain Name Power Switch Remarks

PD_AWO — Always on when 0.8-V power is supplied.

PD_MEM External power switch of the LSI ~ Switching the power off with an external power switch of the LSl is
possible.

PD_VIDEO1 Internal power switch of the LSI Switching the power off with an internal power switch of the LSl is

PD_RFX Internal power switch of the LSI possible.

PD_DRPA Internal power switch of the LSI

PD_DRPB Internal power switch of the LSI

PD_CA53 Internal power switch of the LSI

Note: These switches are designed to allow turning power off to achieve lower power consumption for the chip while the external
power is being supplied, reducing circuit leakage current in the specified power domains.

Reaul This LSI
egulator
PD_AWO
vDDO08
P
® switeh $| PD_VIDEOT
Power
¢ witch > PD_RFX
Power
& cwitch | PD _DRPA
Power
@ switch | PD_DRPB
Power
switch $| PD CA53
External LPVDD
power P PD_MEM
switch

Figure 8.2-2  Schematic View of the Allocation of the Internal Power Domains and the Power Switches
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Section9  System Function

This section describes the system function.

9.1 System Startup/Shutdown

9.1.1 System Startup
This LSI starts the system boot process when the PWC is powered on and the reset is released.
Figure 9.1-1 shows the operation of the individual units in the system startup process.

The PWC and CPG are involved in the system startup process, and the startup process is executed by the hardware
processing of the individual units without the interaction of the CAS53.

PWC: Generates timing for turning on the external power supply

CPG: Internal clock and reset control
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Power

Startup sequence status PWC operation CPG operation PMC operation
*1

PWC power ON —
PWC reset release PWC power up

Sequence is running
© Start up various external
© power supplies
» 0.8V for core
= 1.8V for IO
o 33V for 10 Power OFF Power OFF
0.8 V for PHY
1.8 V for PHY
1.1V for DDR 10
RSTN release
(Reset released except for
- N p
PMC reset release
Wait for PLL oscillation to be
stabilized
° Initial operation of AWO area
© Unit reset release
5
17
§ Release of PD_CA53
o CAG53 reset release isolation
Software operation
Execute the LS| built-in ROM
(
I program (LSI_InSW) |
| Operation mode determination I
Transfer SystemFW from
I I
‘ external storage to RAMA I
v i ===

Run the user program
User program

(SystemFW)
(SystemFW) execution 5

Receives commands and Issue a command to the PMC to
controls power supply control the power domain

N\ J U J & >

@ Power ON state

— 4

.
SystemOn state |

I
I
I If power control is required
|
I
{

Note 1.  Definition of power state
Off state: Power is off for all power domains.
Boot state: Power domains PD_AWO and PD_CA53 are turned on.
SystemOn state: Power supply domains PD_AWO, PD_MEM, and PD_CA53 are turned on.

Figure 9.1-1  Startup Sequence Outline
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9.1.2 Boot Specifications

9.1.2.1 Overview

When this LSI is booted, the dual-core CAS3 boots up and shifts core 1 to the WFI (wait for interrupt) state at the initial
setting, and then it operates/controls with core 0 only. After the CAS3 is started up, the program stored in the built-in
ROM of the LSI (hereafter referred to as LSI_InSW) operates, and the processing branches/executes according to the
state of the MD6 pin. After the execution, if an error is detected, the MDS8 pin is controlled to determine the cause of the
error. The values of MD6-0 pins must be fixed before the reset (RSTN) is released.

Figure 9.1-2 shows the boot sequence of this LSI.

This section describes the execution of the built-in ROM of the LSI (hereafter referred to as LSI_InSW) shown in the
figures.
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Section 9 System Function

Normal operation sequence

[Fc-B5

Transfer the SystemF/W in the
non-volatile memory to RAMA

Have data bed]
Stored in RAMA normally?
heck matching of the checksum
information)

[Fc-B6]

[Fc-B7]

START

[Fc-B1]

Control the CA53 core (core 0)
(core 1 is stopped by WFI)
Execute the initial setting

[Fc-B3]
Is the connected
non-volatile memory
an assumed one? N

[Fc-B2] MD6 = 1

Forced write mode

Operation mode
determination (the SYS regista

value determines
the MDS pin

Normal mode

Yes

[Fc-B3”]

s the connecte
non-volatile memory
an assumed one?

he-system FW prase
the non-volatile memory?

Check by reading the value of
afirst block address

Load sequence

[Fc-B-F1]

Acquire data from the SD card
connected to the SD interface
and transfer it to RAMA

[Fe-B-F2l i Gaiata
stored in RAMA normally?
Check matching of the checksu
information;

the absolute address
00_8010_0000h (move to RAMA)

Transition of the PC to execution of

*1

A

User program
(system FW) execution

Note 1.

SystemFW).

: Run the built-in ROM program of the LSI (LSI_InSW)

: Run the system FW (user program) on the built-in RAMA of the LSI

After the system operates on RAMA of the LS|, a transition to the destination for subsequent execution (RAMB of the LSI or
DDR) is arbitrarily determined by the SystemFW processing (control over activation of each peripheral also follows the

[Fc-B-F3]

Execute erasure on
non-volatile memory

[Fc-B-F4] L

Write RAMA data to
non-volatile memory

[Fe-BFS] i caaba
Sfored in non-volatile memory?
Check matching of the checksu
information

No

[Fc-B8]

MD8 pin control

Figure 9.1-2  Boot Sequence
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9.1.2.2 Operation Specifications

In this section, execution of LSI_InSW in Figure 9.1-2 is described.

(1) Switching the Operation Specifications

The operating mode (normal, debug, forced write) and boot device (non-volatile memory mounted on the board) are
selected by the state of the MD6-0 pins.

Note that the status of the MD6-0 pins is output to bits MD6-0 in the SYS MD MON register (00 A3F0 3100h).

a) Operation mode

Table 9.1-1 Selection of Operation Mode

MD6 Operation Mode Operation in Outline

0 Normal mode Mode which acquires the SystemFW stored in a non-volatile memory and executes it
on RAMA (this mode is for use in normal activation).

1 Forced write mode Mode for writing the following file specified by the MD3 pin to a non-volatile memory.
® SD: A file which is stored in the SD card via the SD interface of this LSI.

b) Boot device (non-volatile memory mounted on the board)

Table 9.1-2 Selection of Boot Device

MD2 MD1 MDO Boot Device
1 1 0 eMMC
Other than the above Setting prohibited

(2) Operation when Normal Mode is Activated
Normal mode is the mode used for normal activation.

When LSI_InSW is activated in normal mode, SystemFW?*! stored in the non-volatile memory is extended to RAMA.
After checking that it has been extended normally, the control is transferred to the SystemFW extended on RAMA.

® The address where the SystemFW (including the boot loader) starts is 00_0000 _0000h (the absolute address:
00_8010_0000h).
Write the SystemFW in that area beforehand.

Note 1. A 128-Kbyte firmware running on RAMA which performs expansion of the main SystemFW that is to run first
following the system startup is defined as the boot loader.
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9.1.2.3 Control Sequence in Each Operation Mode
This section describes the control sequence (flow of processing) in each operation mode.

In each mode, the following common processing is executed before the individual processing

NOTE

[FC-Bn] and [FC-B-Fm] at the end of the description of each processing in this section indicate the processing number of
each flowchart in the figure below.
(n=1t08, m=1to5)

® Figure 9.1-2, Boot Sequence

B Common Processing

(a) The built-in ROM of the LSI is started up and initialization (CA53 initialization and initialization [Fe-B1]
of other required hardware) is executed.

(b) Acquire the state of the MD6-0 pins from the MD6-0 bits of the SYS MD MON register. [Fe-B2]

Brach to a given operation mode by the value of MD6.

When MD6 =0 = Move to normal mode.
When MD6 = 1 = Move to forced write mode.
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(1) Normal Mode

The following describes the flow of processing in normal mode.

B Example of transition

(c) Determine the non-volatile memory mounted on the board with the value of MD2-0 acquired in [Fc-B3]
step (b) above.

Determine the non-volatile memory (type, voltage spec.) from the value of MD2-0 and execute the
settings (pins, EMM, etc.) in the selected memory.

After that, acquire the ID information of the non-volatile memory and execute reading of the first
data on the memory and determine whether acquisition of that value is possible or not (the acquired
value itself is not determined at this time).

When acquisition is possible = Move to (d).

When acquisition is not possible = LED lighting (MDS) control: Proceed with error detection
(Fc-B8) and end processing.

(d) Acquire data in the specific area of eMMC via the EMM and determine whether the SystemFW*! [Fc-B4]
is or is not present.

When the acquired value is not 0000_0000h = Move to (e): Proceed to the normal operation
sequence.
When the acquired value is 0000_0000h = Proceed to the load sequence.

(e) Acquire the SystemFW (capacity: 125 Kbytes) from the start of the non-volatile memory and copy [Fe-B5]
it to the start of RAMA.

(f) Check the checksum information to confirm that the SystemFW has been normally transferred to [Fe-B6]
RAMA.

Calculate the checksum for data which have been transferred to RAMA to compare whether it
matches the checksum read from eMMC via the EMM.

When the result is a match = Move to (g).
When the result is a mismatch = LED lighting (MDS) control: Proceed with error detection (Fc-
B8) and end processing.

(g) Jump to the address where RAMA starts (00_8010_0000h). [Fe-B7]

~~ After the above steps, control of the user program (SystemFW)*! is to proceed. ~~

Note 1. “SystemFW” defined here is assumed as a boot loader.
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(2) Forced Write Mode
The following describes the flow of processing in forced write mode.

This mode operates on the assumption that the SD card is connected to the SD interface (the SD card is inserted to the
SD card connector).

The data specifications obtained with an other-party device (SD card) in the load sequence are as follows:
e Max. data capacity: 128 Kbytes
e Checksum value: 2 bytes (16 bits), little endian
e Address range: from 801F _FFFEh to 801F _FFFFh
¢ File name: B2 INTSW.bin

B Example of transition

(c) Determine the non-volatile memory mounted on the board with the value of MD2-0 acquired in [Fe-B3”]
step (b) above.

Determine non-volatile memory (type, voltage spec.) from the value of MD2-0 and execute the
settings (pins, EMM, etc.) in the selected memory.

After that, acquire the ID information of the non-volatile memory and execute reading of the first
data and determine whether acquisition of that value is possible or not (the acquired value itself is
not determined at this time).

When acquisition is possible = Move to (d).

When acquisition is not possible = LED lighting (MDS) control: Proceed with error detection
(Fc-B8) and end processing.

~~ After the above steps, the load sequence is to proceed. ~~

(d) Access the SD card via SDIO, acquire the file format information, and transfer data (SystemFW) [Fc-B-F1]
with the corresponding file name to RAMA.
When acquisition is possible = Move to (e).

When acquisition is not possible = LED lighting (MD8) control: Proceed with error detection
(Fc-B8) and end processing.

(e) Check the checksum information to confirm that the SystemFW has been normally transferred to [Fc-B-F2]
RAMA.

Calculate the checksum value from the data which have been transferred to RAMA to compare
whether it matches the expected value (the value stored within the SystemFW).
When the result is a match = Move to (f).

When the result is a mismatch = Proceed with LED lighting (MDS) control (Fc-B8) and end
processing.

(f) Control the unit that suits the non-volatile memory and erase the start area of that memory (the area  [Fc-B-F3]
to which the SystemFW is written).

(g) Control the unit that suits the non-volatile memory and write the SystemFW stored in RAMA to the  [Fc-B-F4]
non-volatile memory.
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(h) Check the checksum information to confirm that the SystemFW has been normally transferred to [Fc-B-F5]
the non-volatile memory.

Calculate the checksum value from the data which have been expanded in the non-volatile memory
to compare whether it matches the expected checksum value acquired in step (e).

When the result is a match = Proceed with LED lighting (MD8) control (Fc-B8) and end
processing.

When the result is a mismatch = Proceed with LED lighting (MD8) control (Fc-B8) according to
the detected error, and end processing.
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9.1.24 Error Detection and MD8 Pin Control
When an error in execution of LSI_InSW is detected, the MDS pin is controlled.
The detected error conditions and the MDS8 pin control patterns for the errors are listed below.

By connecting an LED to this MDS pin, whether the error has occurred can be judged by LED lighting. For the flow
number, see Figure 9.1-2.

Table 9.1-3 List of Error Operation Modes

Sequence ltem Detected Error Flow Number Control Pattern

Normal MD switch MDO0-2 = 111b Fc-B1 Pattern1. Pin error

operation/load eMMC Failure in device ID acquisition*’ Fc-B3, Fc-B3” Pattern2. Boot device error
Failure in reading of the first data*" Fc-B3, Fc-B3” Pattern2. Boot device error
Failure in checksum judgment Fc-B6 Pattern3. LSI error

(The data stored in eMMC are expanded in
RAMA, and the checksum value calculated
from the expanded data and the expected
value to be added to the last of the data are
compared to check whether they match.)

Load — None — Pattern0. Normal operation
SD card Failure in data reading*? Fc-B-F1 Pattern4. Other-party
device error
eMMC Failure in checksum judgment Fc-B-F2, Fc-B-F5 Pattern3. LSI error
Checksum is performed twice at the following
times.
1) After expansion from the SD interface to
RAMA
2) After expansion from RAM to the boot
device
Failure in data erasure*’ Fe-B-F3 Pattern2. Boot device error
Failure in data writing*' Fc-B-F4 Pattern2. Boot device error
Failure in data reading*’ Fc-B-F5 Pattern2. Boot device error

Note 1. A timeout of the execution command is detected, or an error is detected in the result of command execution.

Note 2.  The SD interface is not connected, or an error is detected in the command response through the SD interface.
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Figure 9.1-3  Control Patterns
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9.1.2.5 Specifications of Register Settings

(1) Operating Clock Settings
The operating clocks to be set by LSI InSW are listed below.

Table 9.1-4 Operating Frequency Settings
Control Register Frequency Setting
Category Specified Clock Register Name Offset Address | Setting Value | (MHz)
MAIN System clock CPG_SYS_DDIV 204h 0000_0001h |ICB_ACLK: 200
GIC_CLK: 100
CPG_MPCLK: 200
Source clock specification CPG_CLK48_DSEL 214h 0000_0003h | Specified by
CPG_CA53_DDIV
CA53 core clock CPG_CA53_DDIV 200h 0000_0003h | 249
eMMC, SD Main clock CPG_SDIEMM_SSEL | 300h 0000_0001h | 200
SD clock (SDCLK) SD_CLK_CTRL 90h 0000_0104h |[12.5
(2) Initial Settings
The settings for register processing in LSI InSW are listed below. [Fc-B1]

Table 9.1-5 Initial Settings (RAMA)

Unit Register Name Address Setting Value Setting in Outline

RAMA RAMA_ECC_CNT 00_A3F0_3110h  0000_0001h  Enable RAMA ECC.
RAMA_INIT 00_A3F0_3114h  0000_0001h  Change the enabled setting for initialization of the RAMA ECC

code area to the disabled setting.
WO0_EC710CTL 00_92F4_0000h  0000_4050h  Set the recommended value in the ECC control register.
W1_EC710CTL 00_92F4_0040h  0000_4050h  Set the recommended value in the ECC control register.
W2_EC710CTL 00_92F4_0080h  0000_4050h  Set the recommended value in the ECC control register.
W3_EC710CTL 00_92F4_00COh 0000_4050h  Set the recommended value in the ECC control register.
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9.1.2.6 Supplementary Notes on Specifications

The specifications of LSI_InSW operations are as follows.

(a) Bootloader area (information of allocation on RAMA)

Item Address (Range) Size
Bootloader body 8010_0000h to 8011_FFF7h 128 Kbytes
Bootloader body size 801F_FFF8h to 801F_FFFDh 4 bytes
Checksum value 801F_FFFEh to 801F_FFFFh 2 bytes (16 bits)

(b) Checksum calculation specifications
¢ Addition width: 16 bits
¢ Bit width for comparison after addition: 16 bits

¢ Addition in little-endian representation

(c) Judging the validity of non-volatile memory

The target non-volatile memory is judged as a usable device when the device ID and the data at the start address can be
obtained (i.e., judged when a command response can be executed without an error, instead of judging the obtained

value).

(d) Supplementary notes on the specifications of the load sequence

® When using this mode, be sure to insert an SD card into the SD card connector before supplying power to the board

on which this LSI is mounted.

e The write file to be stored in the SD card must meet the following specifications.

ltem Description

File name B2_INTSW

Format One partition, FAT32 (SD-HC)
Supplementary note ® Only one target write file name must exist.

® Files other than the target one can be stored up to ten files in the same partition.

® Size judgement on the target write file name is not performed in the on-chip ROM.
Detection of errors in the target write file is performed by using the checksum calculation results.

(e) Specifications of load sequence erase processing
® Range of erasure

eMMC: Erase the boot partition.

e [fa problem occurs during the load sequence, erase processing, etc. is not performed on the non-volatile memory

(eMMCO).
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9.1.3 CA53 Core1 Startup Setting

The following describes the startup procedure of CA53 core 1 following the bootloader after executing LSI_InSW.

[Startup control method]
(1) Specification of the storage address of the software to be executed by CA53 core 1

CAS53 RVAICRL register (A3F0_0028h), CAS3 RVAI1CRH register (A3F0_002Ch)

(2) Deployment of the software to be executed by CA53 core 1
Deployment of the software to the area (memory: RAMA/B, LPDDR4) specified in (1)

(3) Reset execution

CPG_RSTS8 register (A350_061Ch): UNIT3_RSTB bit = Ob, UNIT1_RSTB bit = 0b

(4) Wakeup
CAS53 PSCR register (A3F0_003Ch): CA53 DBGPWRDUPJ[1] bit = 1b

(5) Reset release

CPG_RSTS register (A350_061Ch): UNIT3_RSTB bit= 1b, UNITI_RSTB bit = 1b
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9.1.4 Power Off Processing

While the internal power supply state is the system-on state, the external power supply turn-off sequence is activated by
setting the PWC registers and the system shifts to the off state.
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9.2 Power Management
This section describes the power management function of this LSI.

This LSI is equipped with the following power management functions to achieve low power consumption.

¢ Clock stop control

e Power switch control

9.2.1 Clock Stop Control

This function reduces the operating power by stopping the clock of units that do not need to operate as a system.

The desired clock can be stopped by setting the CPG clock ON/OFF control register CPG (CPG_CLK _ONI to
CPG_CLK_ON27). For details, see the CPG section.

9.2.2 Power Switch Control

This function reduces the leakage power by turning off the power of power domains that do not need to be operate as a
system.

By setting the PMC power supply enable register (PMC: PMC_SPLY ENA), the power supplied to the power supply
domains of PD_MEM, PD_VIDEOI, PD_RFX, PD_DRPA, PD DRPB, and PD_CAS53 can be turned off. For details,
see the PMC section.
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Section 10 CPU

This section describes the functions of the Cortex-AS53 subsystem (CA53).

10.1 Functional Overview

The CA53 is a subsystem with an Arm® Cortex®-A53 processor (rOp4). For details on the Cortex-A53, see the ARM
Cortex-A53 MPCore Processor Technical Reference Manual and the ARM Cortex-A53 MPCore Processor Advanced
SIMD and Floating-point Extension Technical Reference Manual.

In this section, the subsystems will be referred to as “CAS53”, Arm’s CPU (hierarchy including SCU) as “Cortex-A53”,
and Cortex-A53’s internal processing-elements as “Core”. If these are not specified, the subsystem is indicated.

10.1.1  CA53 Subsystem Functions

Table 10.1-1 lists the subsystem functions.

Table 10.1-1  Subsystem Functions

Iltem Function

Equipped CPU Cortex-A53 rOp4 (ARMv8-A)
Number of cores installed: 2
L1$(1/D) = 32 Kbytes/ 32 Kbytes
L2$ = 512 Kbytes

Internal register Status monitoring of Cortex-A53
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10.1.2 Cortex-A53 Configuration

Table 10.1-2 lists the configuration (embedded specification) of the Cortex-A53.

Table 10.1-2  Cortex-A53 Configuration

Item Setting
Number of Cortex A53 cores 2

Arm® Neon™/FPU Engine Available
Cryptography Engine Not available
L1 cache size (instruction) 32 Kbytes

L1 cache size (data) 32 Kbytes
ECC for the L1 cache Available

L2 cache Available

L2 cache size 512 Kbytes
ECC for the L2 cache Available
Setting the data input latency for L2 cache 1 cycle
Setting the data output latency for L2 cache 2 cycles
Architecture execution mode 64-bit mode (AArch64)
Byte order Little endian

Core 0 reset vector position

00_8000_0000h

Core 1 reset vector position

00_8000_0000h
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10.2 Register Description

This section describes the registers that have been added as the Cortex-A53 subsystem. For details on the Cortex-A53
registers, see the ARM Cortex-A53 MPCore Processor Technical Reference Manual and the ARM Cortex-A53 MPCore
Processor Advanced SIMD and Floating -point Extension Technical Reference Manual.

For the base address of the registers (SCA53_S0_base>), see “Address Map Details” in the Address Map section.

10.2.1 List of Registers
Table 10.2-1 is a list of registers.
Table 10.2-1  List of Registers

Access
Offset Unit
Address Register Name Abbreviation Initial Value (bits)*"
Cortex-A53 pin control register
000h to 01Ch | Reserved — — —
020h CA53 Core0 Reset Vector Address Configuration Register L | CA53_RVAOCRL 8000_0000h 32 bits
024h CA53 Core0 Reset Vector Address Configuration Register H | CA53_RVAOCRH 0000_0000h 32 bits
028h CA53 Core1 Reset Vector Address Configuration Register L | CA53_RVA1CRL 8000_0000h 32 bits
02Ch CA53 Core1 Reset Vector Address Configuration Register H | CA53_RVA1CRH 0000_0000h 32 bits
030h to 038h | Reserved — — —
03Ch CA53 Processor Power Status Configuration Register CA53_PSCR 0000_0003h 32 bits
040h to 3FCh | Reserved — — —
Cortex-A53 monitor register
400h CA53 Warm Reset Request Monitor Register CA53_WRIRMR 0000_000xh*? 32 bits
404h to 40Ch | Reserved — — —
410h CA53 L2cache Hardware Flush Complete Monitor Register CA53_L2HFMR 0000_000xh*? 32 bits
414h CA53 CPUECTLR.SMPEN Bit Monitor Register CA53_SMPENMR 0000_000xh*? 32 bits

418h to FFCh

Reserved

Note 1.
Note 2.

X is undefined.

Access other than 32 bits and access to the reserved registers are prohibited. The operation is not guaranteed if accessed.
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10.2.2 Register Descriptions

10.2.2.1 CAS53 Core0 Reset Vector Address Configuration Register L (CA53_RVAOCRL)
This register sets the lower-order side [31:2] of the reset vector base address in the AArch64 state of core 0.

This register setting is sampled while each processor power-up reset or each core reset is asserted.

Access Size: 32 bits
Address(es): <CA53_S0_base> + 0020h
Initial Value: ~ 8000_0000h

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

CA53_RVBARADDRO[31:16]

Initial Value 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RW RW RW RW RwW RW RwW RW RwW RwW RW RwW RW RwW RW RW RwW

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

CA53_RVBARADDRO[15:2] — —

Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RW  RW RW RW RW RW RwW RW RwW RwW RW RwW RW RwW RW R R

Table 10.2-2 CA53_RVAOCRL Register Contents

Bit Position Bit Name Description
31t02 CA53_RVBARADD Set the reset vector base address [31:2] in the AArch64 state of core 0.
RO[31:2]
1,0 — Reserved. These bits are read as 0b. The write value should always be Ob.
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10.2.2.2 CA53 Core0 Reset Vector Address Configuration Register H (CA53_RVAOCRH)
This register sets the higher-order side [39:32] of the reset vector base address in the AArch64 state of core 0.

This register setting is sampled while each processor power-up reset or each core reset is asserted.

Access Size: 32 bits
Address(es): <CA53_S0_base> + 0024h
Initial Value: ~ 0000_0000h

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

— — — — — — — — CA53_RVBARADDRO[39:32]

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 RwW RW RwW RW RwW RwW RW RwW

Table 10.2-3 CA53_RVAOCRH Register Contents

Bit Position Bit Name Description
31t08 — Reserved. These bits are read as Ob. The write value should always be 0Ob.
7t00 CA53_RVBARADD Set the reset vector base address [39:32] in the AArch64 state of core 0.
R0[39:32]
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10.2.2.3 CA53 Core1 Reset Vector Address Configuration Register L (CA53_RVA1CRL)
This register sets the lower-order side [31:2] of the reset vector base address in the AArch64 state of core 1.

This register setting is sampled while each processor power-up reset or each core reset is asserted.

Access Size: 32 bits
Address(es): <CA53_S0_base> + 0028h
Initial Value: ~ 8000_0000h

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

CA53_RVBARADDR1[31:16]

Initial Value 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RW RW RwW RW RwW RW RwW RW RW RwW RW RwW RwW RW RwW RW RwW

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

CA53_RVBARADDR1[15:2] — —

Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RW RW RW RW RwW RW RwW RW RwW RwW RW RwW RW RwW RW R

Table 10.2-4 CA53_RVA1CRL Register Contents

Bit Position Bit Name Description
31t02 CA53_RVBARADD Set the reset vector base address [31:2] in the AArch64 state of core 1.
R1[31:2]
1,0 — Reserved. These bits are read as 0b. The write value should always be Ob.
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10.2.2.4 CA53 Core1 Reset Vector Address Configuration Register H (CA53_RVA1CRH)
This register sets the higher-order side [39:32] of the reset vector base address in the AArch64 state of core 1.

This register setting is sampled while each processor power-up reset or each core reset is asserted.

Access Size: 32 bits
Address(es): <CA53_S0_base> + 002Ch
Initial Value: ~ 0000_0000h

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

— — — — — — — — CA53_RVBARADDR1[39:32]

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 RwW RW RwW RW RwW RwW RW RwW

Table 10.2-5 CA53_RVA1CRH Register Contents

Bit Position Bit Name Description
31t08 — Reserved. These bits are read as Ob. The write value should always be 0Ob.
7t00 CA53_RVBARADD Set the reset vector base address [39:32] in the AArch64 state of core 1.
R1[39:32]
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10.2.2.5

CA53 Processor Power Status Configuration Register (CA53_PSCR)

This register is used to set the power status of each core.

Access Size: 32 bits
Address(es): <CA53_S0_base> + 003Ch
Initial Value: ~ 0000_0003h

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 11 10 9 8 7 6 5 4 3 2 1 0
. . . . . . . . . . . . . __ |CA53_DBGPWR
DUP[1:0]
1
Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1
R/W R R R R R R R R R R R R R R RW RW
Table 10.2-6 CA53_PSCR Register Contents
Bit Position Bit Name Description
31to2 — Reserved. These bits are read as Ob. The write value should always be 0Ob.
1,0 CA53_DBGPWRDU Sets the power status of the processor.
P[1:0] Bit 1 = Core1, Bit 0 = Core0
Ob: Processor power down
1b: Processor power up (initial value)
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10.2.2.6

CA53 Warm Reset Request Monitor Register (CA53_WRIRMR)

This register is used to monitor the warm reset request for respective cores.

Access Size: 32 bits
Address(es): <CA53_S0_base> + 0400h
Initial Value: ~ 0000_000xh

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
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
. . _ . _ . _ _ . _ . _ . __ |CA53_WARMRS
TREQ[1:0]
1
Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 X X
R/W R R R R R R R R R R
Table 10.2-7 CA53_WRIRMR Register Contents
Bit Position Bit Name Description
31to2 — Reserved. These bits are read as 0b.
1,0 CA53_WARMRSTR Monitor the value of warm reset request signal for respective cores.
EQ[1:0] Bit 1 = Core 1, Bit 0 = Core 0
Ob: No warm reset requested
1b: Warm reset requested
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10.2.2.7 CA53 L2 Cache Hardware Flush Complete Monitor Register (CA53_L2HFMR)

This register is used to monitor the L2 cache HW flush completion status.

Access Size: 32 bits
Address(es): <CA53_S0_base> + 0410h
Initial Value: ~ 0000_000xh

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
RIW

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

CA53_L

= = = = = = = = = = = = = = — |oFLUSH

DONE

Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 X
RW R R R R R R R R R R R R R R R R

Table 10.2-8 CA53_L2HFMR Register Contents

Bit Position Bit Name Description

31to1 — Reserved. These bits are read as Ob.

0 CA53_L2FLUSHDO Monitor the value of L2 cache HW flush completion signal.
NE 0Ob: L2 cache HW flush not completed

1b: L2 cache HW flush completed
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10.2.2.8

respective cores.

CA53 CPUECTLR.SMPEN bit Monitor Register (CA53_SMPENMR)
This register is used to monitor the state of the SMPEN bit in the CPU extended control register (CPUECTLR) for

Access Size: 32 bits
Address(es): <CA53_S0_base> + 0414h
Initial Value: ~ 0000_000xh
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
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
_ . _ . _ _ _ _ . _ _ _ _ . CA53_SMPEN
[1:0]
1
Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 X X
R/W R R R R R R

Table 10.2-9 CA53_SMPENMR Register Contents

Bit Position Bit Name Description
31to2 — Reserved. These bits are read as 0b.
1,0 CA53_SMPENI[1:0] Monitor the value of SMPEN output signal in the CPU extended control register (CPUECTLR)
for respective cores.
Bit 1 = Core 1, Bit0 = Core 0
Ob: Power OFF is possible.
1b: Retention is possible. Power OFF is not possible.
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10.3 Functional Description

For details on the Cortex-A53 functions, see the ARM Cortex-A53 MPCore Processor Technical Reference Manual and
the ARM Cortex-A53 MPCore Processor Advanced SIMD and Floating-point Extension Technical Reference Manual.

10.4 Operating Procedure

For details on the operating procedures of the Cortex-A53, see the ARM Cortex-A53 MPCore Processor Technical
Reference Manual and the ARM Cortex-A53 MPCore Processor Advanced SIMD and Floating-point Extension

Technical Reference Manual.
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Section 11 System Counter (SYC)

This section describes the functions of the system counter (SYC).

The SYC is the unit used to generate the count values used by the generic timer in the CA53. It uses a timestamp
generator, one of the components of the Arm® CoreSight™ SoC-400, to generate a 64-bit count value. For details on the
timestamp generator, see the ARM CoreSight SoC-400 Technical Reference Manual.

11.1 Functional Overview

Table 11.1-1 is an overview of functions.

Table 11.1-1  Overview of Functions

ltem Function

Equipped functions ® Generates 64-bit gray code count values
— Convert the value generated by the timestamp generator to gray code and output it.
® Halt-on-debug function

— Halt/resume of the count value in debug mode is possible according to the request from
CST.

Operating frequency 24 MHz

11.2 Block Diagram
Figure 11.2-1 shows a block diagram of the SYC.

CPG CA53
Timestamp
Generator
Halt on
CST Debug ICB
Controller
Figure 11.2-1 Block Diagram
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11.3 Address Space
Table 11.3-1 lists the APB address space (SYC_S0_base). The SYC has an APB address space of 8 Kbytes.
For details on the APB address space (SYC_S0_base), see “Address Map Details” in the Address Map section.

Table 11.3-1  Address Space (SYC_SO0)

Offset Address Access Target
0000h to OFFFh PSELCTRL region & PSELCTRL region Management registers
1000h to 1FFFh PSELREAD region & PSELREAD region Management registers

11.4 Register Description

For details on respective registers, see the ARM CoreSight SoC-400 Technical Reference Manual 3.10 Timestamp

generator.

11.5 Functional Description

Access control is performed from one APB interface of this unit to two APB interfaces of the timestamp generator. The
access to the first 4 Kbytes of the 8-Kbyte address area of the SYC is controlled to the PSELCTRL area, while the
access to the second 4 Kbytes is controlled to the PSELREAD area. Only the secure access to the PSELCTRL area is
allowed. In case of non-secure access, a slave error response is made.

11.5.1  Halt-on-Debug Function

This unit supports the halt-on-debug function of the timestamp generator.
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Section 12 RAM A (RAMA)

This section describes functions of the RAM A (RAMA).

12.1 Functional Overview

This unit is a RAM with ECC error detection and correction functions. This unit has a function to detect and correct
errors by ECC of data recorded in the internal RAM. It also has a FIFO function that retains transactions when accesses
from various channels to the RAM are in conflict and access is not possible.

Figure 12.1-1 shows the connection diagram of the RAMA.

ICB
128-bit AXI3 32-bit APB3
Master Master
7
SYS . v
RAMA 128-bit AXI3 32-bit APB3
Slave Slave
RAMA_VECCEN » VECCEN |
RAMA_INIT »| RAM_INIT ECC
Control
RAMA_INIT_END [« RAM_INITEND |
Synchronization
GIC-400 - < 200KB SRAM
circuit
Figure 12.1-1  Connection Diagram
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12.2 Pin Functions

12.2.1 List of Internal Pins

Table 12.2-1 lists the internal pins.

Table 12.2-1  List of Internal Pins

Pin name ‘ I/0 ‘ Function

RAM Access

VECCEN ‘ Input ‘ Pin for switching enabling and disabling of error correction by the ECC
ECC Control

RAM_INIT Input Controlling initialization of the RAM ECC code area

RAM_INITEND Output Ending initialization of the RAM ECC code area

The following describes the internal pin functions of the RAMA unit.

12.2.1.1 RAM Access

The pin of this category is mainly for controlling the method for RAM access and the restrictions on access.

VECCEN (Input)

This pin is for switching enabling and disabling of error correction by the ECC. The ECC is enabled when the pin is
fixed to the high level and disabled when it is fixed to the low level. For details of the functions of this pin, see Section
12.5.1.2, VECCEN Pin Functions. Note that this signal is synchronized through a two-2-FF synchronizer with
which it goes to the high level at the time of a reset.

12.2.1.2 ECC Control

The pins of this category are related to the ECC macro and ECC control. Three interrupt outputs are the signals bundled
with multiple interrupt output signals of the ECC macro. For details of the connection, see Section 12.5.1.4, Error
Detection and Correction Function.

RAM_INIT (Input), RAM_INITEND (Output)

When RAM_INIT is changed from the low to the high level and the clock is input, RAM_INITEND changes from the
low to the high level after certain clock cycles, and the internal RAM data and the whole area of the ECC code are

initialized.
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12.3 Address Space

This unit has a retention RAM area and a register area separately.
Figure 12.3-1 shows the retention RAM area. Figure 12.3-2 shows the register area.

For the base address of the register (KRAMA _S1 base>), see “Address Map Details” in the Address Map section.

Area for ECC Area for data
(7T x4bits) i (128 bits) R
4 PAGEOTOP h 0 > PAGEOTOP ™
0_0000h d Page o 0-0000h
28 bits 128 bits x 4096 words o
x 4096 words
PAGE1TOP R . PAGE1TOP
AXIADR ~77777 > ;ag;;'" RAMADR
28 bits 128 bits x 4096 words
x 4096 words
AXI < PAGE2TOP R P PAGE2TOP > RAM
address AXIADR 777" > Qoo RAMADR address
28 bits 128 bits x 4096 words Page2
x 4096 words
PAGE3TOP | P PAGE3TOP
AXIADR ~77777 > N RAMADR
28 bits Page 3
128 bits x 512 words
x 512 words
PAGE3BOTTOM R . PAGE3BOTTOM
AXIADR ~77777 > € RAMADR )
RAM area (200-KB)
Mapping position AXIADR RAMADR
PAGE1TOP 1_0000h 0_1000h
PAGE2TOP 2_0000h 0_2000h
PAGE3TOP 3_0000h 0_3000h
PAGE3BOTTOM 3_1FFFh 0_31FFh
Figure 12.3-1  Memory Map of RAM
3 32 bits R
/ al Lt
00h >
Register area for ECC_WO0
(AXI data [31:0] ECC)
40h >
Register area for ECC_W1
(AXI data [63:32] ECC)
APB address < 80h >
Register area for ECC_W2
(AXI data [95:64] ECC)
COh >
Register area for ECC_W3
(AXI data [127:96] ECC)
| FFh >
Figure 12.3-2 Memory Map of Register
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12.4 Register Description

For the base address of the register (KRAMA_S1 base>), see the Address Map section.

12.41

List of Registers

Table 12.4-1 is the list of registers.

Table 12.4-1  List of Registers (1/2)
Offset Access Unit
Address Register Name Abbreviation Initial Value (bits)
ECC_WO0
00h ECC Control Register RAMA_Wm_EC710C | 0000_001xh*’ 32
TL
04h to 0OCh Reserved (When reading, 0 is always read.) — 0000_0000h 32
10h ECC Error Address Register 0 RAMA_Wm_EC710E | 0000_0000h 32
ADO
14h ECC Error Address Register 1 RAMA_Wm_EC710E | 0000_0000h 32
AD1
18h ECC Error Address Register 2 RAMA_Wm_EC710E | 0000_0000h 32
AD2
1Ch ECC Error Address Register 3 RAMA_Wm_EC710E | 0000_0000h 32
AD3
20h ECC Error Address Register 4 RAMA_Wm_EC710E | 0000_0000h 32
AD4
24h ECC Error Address Register 5 RAMA_Wm_EC710E | 0000_0000h 32
AD5
28h ECC Error Address Register 6 RAMA_Wm_EC710E | 0000_0000h 32
AD6
2Ch ECC Error Address Register 7 RAMA_Wm_EC710E | 0000_0000h 32
AD7
30h to 3Ch Reserved (When reading, 0 is always read.) — 0000_0000h 32
ECC_W1
40h ECC Control Register RAMA_Wm_EC710C | 0000_001xh*’ 32
TL
44h to 4Ch Reserved (When reading, 0 is always read.) — 0000_0000h 32
50h ECC Error Address Register 0 RAMA_Wm_EC710E | 0000_0000h 32
ADO
54h ECC Error Address Register 1 RAMA_Wm_EC710E | 0000_0000h 32
AD1
58h ECC Error Address Register 2 RAMA_Wm_EC710E | 0000_0000h 32
AD2
5Ch ECC Error Address Register 3 RAMA_Wm_EC710E | 0000_0000h 32
AD3
60h ECC Error Address Register 4 RAMA_Wm_EC710E | 0000_0000h 32
AD4
64h ECC Error Address Register 5 RAMA_Wm_EC710E | 0000_0000h 32
AD5
68h ECC Error Address Register 6 RAMA_Wm_EC710E | 0000_0000h 32
AD6
6Ch ECC Error Address Register 7 RAMA_Wm_EC710E | 0000_0000h 32
AD7
70h to 7Ch Reserved (When reading, 0 is always read.) — 0000_0000h 32
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Table 12.4-1  List of Registers (2/2)

Offset Access Unit

Address Register Name Abbreviation Initial Value (bits)

ECC_W2

80h ECC Control Register RAMA_Wm_EC710C | 0000_001xh*’ 32
TL

84h to 8Ch Reserved (When reading, 0 is always read.) — 0000_0000h 32

90h ECC Error Address Register 0 RAMA_Wm_EC710E | 0000_0000h 32
ADO

94h ECC Error Address Register 1 RAMA_Wm_EC710E | 0000_0000h 32
AD1

98h ECC Error Address Register 2 RAMA_Wm_EC710E | 0000_0000h 32
AD2

9Ch ECC Error Address Register 3 RAMA_Wm_EC710E | 0000_0000h 32
AD3

AOh ECC Error Address Register 4 RAMA_Wm_EC710E | 0000_0000h 32
AD4

Adh ECC Error Address Register 5 RAMA_Wm_EC710E | 0000_0000h 32
AD5

A8h ECC Error Address Register 6 RAMA_Wm_EC710E | 0000_0000h 32
AD6

ACh ECC Error Address Register 7 RAMA_Wm_EC710E | 0000_0000h 32
AD7

BOh to BCh Reserved (When reading, 0 is always read.) — 0000_0000h 32

ECC_W3

COh ECC Control Register RAMA_Wm_EC710C | 0000_001xh*’ 32
TL

C4h to CCh Reserved (When reading, 0 is always read.) — 0000_0000h 32

DOh ECC Error Address Register 0 RAMA_Wm_EC710E | 0000_0000h 32
ADO

D4h ECC Error Address Register 1 RAMA_Wm_EC710E | 0000_0000h 32
AD1

D8h ECC Error Address Register 2 RAMA_Wm_EC710E | 0000_0000h 32
AD2

DCh ECC Error Address Register 3 RAMA_Wm_EC710E | 0000_0000h 32
AD3

EOh ECC Error Address Register 4 RAMA_Wm_EC710E | 0000_0000h 32
AD4

E4h ECC Error Address Register 5 RAMA_Wm_EC710E | 0000_0000h 32
AD5

E8h ECC Error Address Register 6 RAMA_Wm_EC710E | 0000_0000h 32
AD6

ECh ECC Error Address Register 7 RAMA_Wm_EC710E | 0000_0000h 32
AD7

FOh to FCh Reserved (When reading, 0 is always read.) — 0000_0000h 32

Note 1.  Bit 0 is undefined.
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12.4.2 Register Descriptions

The function description of each register is given below.

12.4.21 ECC Control Register RAMA_Wm_EC710CTL) (m =0 to 3)

This register controls the status and mode of the ECC macro.

Note: Write to the control bits (bits 7 to 3) of this register when AXI access is not performed.

Access Size: 32 bits

Address(es): <RAMA_S1_base> + 0000h
<RAMA_S1_base> + 0040h
<RAMA_S1_base> + 0080h
<RAMA_S1_base> + 00COh

Initial Value: ~ 0000_001xh

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

ECDED|ECSED|ECDED |ECSED|ECDED |ECSED|ECDED |[ECSED|ECDED |ECSED|ECDED |[ECSED|ECDED |[ECSED|ECDED |[ECSED
F7 | F7 | F6 | F6 | F5 | F5 | F4 | F4 | F3 | F3 | F2 | F2 | F1 F1 FO | FO

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

. ECOVF |ECER2 |ECER1 ECERV|EC1EC |[EC2EDI|EC1EDI|ECER2 | ECER1
EMCA[1:0] — — F c c — |ECTHM F p C c F F ECEMF
1

Initial Value 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 X

RW RW RW R R R RwW RW R RwW RW RwW RW RwW R R

Table 12.4-2 RAMA_Wm_EC710CTL Register Contents (1/2)

Bit Position Bit Name Description
31to 16 ECDEDF[7:0] ECDEDF[7:0]: 2-bit error detection flag
ECSEDF[7:0] ECSE1F[7:0]: 1-bit error detection flag

This bit is a flag indicating an error if stored in the error address register when error detection is
enabled. 1b is set to ECSEDF[7:0] for a 1-bit error and to ECDEDF[7:0] for a 2-bit error. Since
this bit is read-only, writing a value does not reflect it. This bit is cleared by writing 1b to
ECER2C and ECER1C of bits 10 and 9, respectively.

15, 14 EMCA[1:0] Access control bit to ECC mode selection bit
These bits are the write trigger bits for bits 7 and 6 and the value of these bits is always 0b at
normal times. Writing 01b to these bits enables write to bits 7 and 6.

13,12 — Reserved. The write value should be always 0Ob.

11 ECOVFF ECC overflow detection flag
If a new error address is detected with all error address registers holding an error address, this
bit sets a flag and an overflow interrupt is output. This bit is read-only and should be cleared
with bits 10 and 9.
Ob: No overflow has occurred after resetting or after clearing this bit by bits 10 and 9.
1b: Indicates that the error address register has overflowed.

10 ECER2C 2-bit ECC error detection flag clear bit
The read value is always 0, and the 2-bit error flag bit ECERZ2F is cleared by writing 1b. The
overflow detection flag ECOVFF, ECC 2-bit error detection flag ECDEDF[7:0], and ECC 1-bit
error detection flag ECSEDF([7:0] are also cleared. Clearing this bit has priority in the case of a
conflict with the 2-bit ECC error detection flag factor. The internal state does not change when
0Ob is written to this bit.
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Table 12.4-2 RAMA_Wm_EC710CTL Register Contents (2/2)

Bit Position Bit Name

Description

9 ECER1C 1-bit ECC error detection flag clear bit
The read value is always 0, and the 1-bit error flag bit ECER1F is cleared by writing 1b. The
overflow detection flag ECOVFF, ECC 2-bit error detection flag ECDEDF[7:0], and ECC 1-bit
error detection flag ECSEDF[7:0] are also cleared. Clearing this bit has priority in the case of a
conflict with the 1-bit ECC error detection flag factor. The internal state does not change when
0Ob is written to this bit.
8 — Reserved. The write value should be always Ob.
7 ECTHM ECC function bypass mode selection bit
This bit selects the ECC decoding operation and does not affect the encoding side. To change
this bit, it is necessary to permit writing by simultaneously writing 01 to bits 15 and 14.
Ob: Prohibit bypass mode (normal mode, initial value)
1b: Permit bypass mode. It does not affect the encode side, and error detection and error
correction is not operated in the decode side.
6 ECERVF ECC error judgement permission flag bit
Set 1b to enable error judgement. The operation set to EC1ECP of bit 5 and error detection
interrupts of bits 4 and 3 will be performed. To change this bit, simultaneously write 01b to bits
15 and 14 for write permission.
5 EC1ECP 1-bit error correction permission bit
This bit allows 1-bit error correction when ECC error detection is enabled.
Ob: Correct error if 1-bit error is detected.
1b: Not correct error if 1-bit error is detected.
4 EC2EDIC 2-bit error detection interrupt control bit
This bit controls the output of 2-bit error interrupt when 2-bit error is detected. 2-bit error
interrupt EC7TIEZ2 is output by setting 1b.
0b: Not output 2-bit error detection interrupt
1b: Output 2-bit error detection interrupt. (initial value)
3 EC1EDIC 1-bit error detection interrupt control bit
This bit controls the output of 1-bit error interrupt when 1-bit error is detected. 1-bit error
interrupt EC7TIE1 is output by setting 1b.
Ob: Not output 1-bit error detection interrupt. (initial value)
1b: Output 1-bit error detection interrupt.
2 ECER2F 2-bit error detection / correction flag bit
This bit is flagged when a 2-bit error is detected in the 39-bit macro input data with error
judgment enabled. At this time, if output of 2-bit error interrupt is enabled, EC7TIEZ2 interrupt is
output.
Ob: 2-bit error does not occur after reset or after the bit is cleared.
1b: 2-bit error occurs after reset or after the bit is cleared.
1 ECER1F 1-bit error detection / correction flag bit
This bit is flagged when a 1-bit error is detected in the 39-bit macro input data with error
judgment enabled. At this time, if output of 1-bit error interrupt is enabled, EC7TIE1 interrupt is
output.
Ob: 1-bit error does not occur after reset or after the bit is cleared.
1b: 1-bit error occurs after reset or after the bit is cleared.
0 ECEMF ECC error indication flag

This bit indicates that there is an error in the current read data. This data is updated for each
output of RAM output data.

Ob: No error is detected in the data input to the decoding circuit.
1b: The current data is detected error.
*This bit is not set to 1b when error judgment is prohibited or ECC bypass mode is set.

RO1UHO983EJ0110 Rev.1.10

May 31, 2023

RENESAS Page 175 of 2134



RZ/N2MA Section 12 RAM A (RAMA)

12.4.2.2 ECC Error Address Register 0 (RAMA_Wm_EC710EADO) (m = 3 to 0)

This register is a read-only register that holds the ECC error occurrence address.

Access Size: 32 bits

Address(es): <RAMA_S1_base> + 0010h
<RAMA_S1_base> + 0050h
<RAMA_S1_base> + 0090h
<RAMA_S1_base> + 00DOh

Initial Value: ~ 0000_0000h

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
RIW
Bit 15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
= = ECEADO[13:0]
1 1 1 1 1 1 1 1 1 1 1 1 1
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 R R

Table 12.4-3 RAMA_Wm_EC710EADO Register Contents

Bit Position Bit Name Description
31to 14 — Reserved
13t0 0 ECEADO0[13:0] ECC error address register

This is a read-only register that captures the RAM address using the detection signal as a
trigger and stores it as the ECC error occurrence address from the ECEADNn=0th position when
an ECC error is detected with error judgment enabled.

The bit width of this register changes depending on the RAM mounting area. The read value is
always Ob for the other bits. This address register is cleared to Ob together with the flag by
clearing the status flag of ECE R2F or ECE R1F.

NOTE
® Correspondence between AXI address and ECEAD address

The address stored is a RAM address and is stored as a 128-bit aligned address, it is different from an AXI address that
is byte aligned (8 bits). The correspondence between the two is as follows.

The address stored in ECEAD = AXI| address >> 4 (4-bit shift right)

— The address indicated by the register of ECC WO indicates that there was an error in data [31:0] in the
corresponding address area of RAM.

— The address indicated by the register of ECC W1 indicates that there was an error in data [63:32] in the
corresponding address area of RAM.

— The address indicated by the register of ECC W2 indicates that there was an error in data [95:64] in the
corresponding address area of RAM.

— The address indicated by the register of ECC W3 indicates that there was an error in data [127:96] in the
corresponding address area of RAM.

For details on AXI addresses and register areas, see the Address Space section.
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12.4.2.3 ECC Error Address Register 1 (RAMA_Wm_EC710EAD1) (m =3 to 0)

This register is a read-only register that holds the ECC error occurrence address.

Access Size: 32 bits

Address(es): <RAMA_S1_base> + 0014h
<RAMA_S1_base> + 0054h
<RAMA_S1_base> + 0094h
<RAMA_S1_base> + 00D4h

Initial Value: ~ 0000_0000h

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
RIW
Bit 15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
= = ECEAD1[13:0]
1 1 1 1 1 1 1 1 1 1 1 1 1
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 R R

Table 12.4-4 RAMA_Wm_EC710EAD1 Register Contents

Bit Position Bit Name Description
31to 14 — Reserved.
13t0 0 ECEAD1[13:0] ECC error address register

This is a read-only register that captures the RAM address using the detection signal as a
trigger and stores it as the ECC error occurrence address from the ECEADNn=0th position when
an ECC error is detected with error judgment enabled.

The bit width of this register changes depending on the RAM mounting area. The read value is
always Ob for the other bits. This address register is cleared to Ob together with the flag by
clearing the status flag of ECE R2F or ECE R1F.

NOTE
® Correspondence between AXI address and ECEAD address

The address stored is a RAM address and is stored as a 128-bit aligned address, it is different from an AXI address that
is byte aligned (8 bits). The correspondence between the two is as follows.

The address stored in ECEAD = AXI address >> 4 (4-bit shift right)

— The address indicated by the register of ECC WO indicates that there was an error in data [31:0] in the
corresponding address area of RAM.

— The address indicated by the register of ECC W1 indicates that there was an error in data [63:32] in the
corresponding address area of RAM.

— The address indicated by the register of ECC W2 indicates that there was an error in data [95:64] in the
corresponding address area of RAM.

— The address indicated by the register of ECC W3 indicates that there was an error in data [127:96] in the
corresponding address area of RAM.

For details on AXI addresses and register areas, see the Address Space section.
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12.4.2.4 ECC Error Address Register 2 (RAMA_Wm_EC710EAD2) (m = 3 to 0)

This register is a read-only register that holds the ECC error occurrence address.

Access Size: 32 bits

Address(es): <RAMA_S1_base> + 0018h
<RAMA_S1_base> + 0058h
<RAMA_S1_base> + 0098h
<RAMA_S1_base> + 00D8h

Initial Value: ~ 0000_0000h

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
RIW
Bit 15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
= = ECEAD2[13:0]
1 1 1 1 1 1 1 1 1 1 1 1 1
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 R R

Table 12.4-5 RAMA_Wm_EC710EAD2 Register Contents

Bit Position Bit Name Description
31to 14 — Reserved.
13t0 0 ECEAD2[13:0] ECC error address register

This is a read-only register that captures the RAM address using the detection signal as a
trigger and stores it as the ECC error occurrence address from the ECEADNn=0th position when
an ECC error is detected with error judgment enabled.

The bit width of this register changes depending on the RAM mounting area. The read value is
always Ob for the other bits. This address register is cleared to Ob together with the flag by
clearing the status flag of ECE R2F or ECE R1F.

NOTE
® Correspondence between AXI address and ECEAD address

The address stored is a RAM address and is stored as a 128-bit aligned address, it is different from an AXI address that
is byte aligned (8 bits). The correspondence between the two is as follows.

The address stored in ECEAD = AXI| address >> 4 (4-bit shift right)

— The address indicated by the register of ECC WO indicates that there was an error in data [31:0] in the
corresponding address area of RAM.

— The address indicated by the register of ECC W1 indicates that there was an error in data [63:32] in the
corresponding address area of RAM.

— The address indicated by the register of ECC W2 indicates that there was an error in data [95:64] in the
corresponding address area of RAM.

— The address indicated by the register of ECC W3 indicates that there was an error in data [127:96] in the
corresponding address area of RAM

For details on AXI addresses and register areas, see the Address Space section.
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12.4.2.5 ECC Error Address Register 3 (RAMA_Wm_EC710EAD3) (m = 3 to 0)

This register is a read-only register that holds the ECC error occurrence address.

Access Size: 32 bits

Address(es): <RAMA_S1_base> + 001Ch
<RAMA_S1_base> + 005Ch
<RAMA_S1_base> + 009Ch
<RAMA_S1_base> + 00DCh

Initial Value: ~ 0000_0000h

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
RIW
Bit 15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
= = ECEAD3[13:0]
1 1 1 1 1 1 1 1 1 1 1 1 1
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 R R

Table 12.4-6 RAMA_Wm_EC710EAD3 Register Contents

Bit Position Bit Name Description
31to 14 — Reserved.
13t0 0 ECEAD3[13:0] ECC error address register

This is a read-only register that captures the RAM address using the detection signal as a
trigger and stores it as the ECC error occurrence address from the ECEADNn=0th position when
an ECC error is detected with error judgment enabled.

The bit width of this register changes depending on the RAM mounting area. The read value is
always Ob for the other bits. This address register is cleared to 0b together with the flag by
clearing the status flag of ECE R2F or ECE R1F.

NOTE
® Correspondence between AXI address and ECEAD address

The address stored is a RAM address and is stored as a 128-bit aligned address, it is different from an AXI address that
is byte aligned (8 bits). The correspondence between the two is as follows.

The address stored in ECEAD = AXI| address >> 4 (4-bit shift right)

— The address indicated by the register of ECC WO indicates that there was an error in data [31:0] in the
corresponding address area of RAM.

— The address indicated by the register of ECC W1 indicates that there was an error in data [63:32] in the
corresponding address area of RAM.

— The address indicated by the register of ECC W2 indicates that there was an error in data [95:64] in the
corresponding address area of RAM.

— The address indicated by the register of ECC W3 indicates that there was an error in data [127:96] in the
corresponding address area of RAM.

For details on AXI addresses and register areas, see the Address Space section.
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12.4.2.6 ECC Error Address Register 4 (RAMA_Wm_EC710EAD4) (m = 3 to 0)

This register is a read-only register that holds the ECC error occurrence address.

Access Size: 32 bits

Address(es): <RAMA_S1_base> + 0020h
<RAMA_S1_base> + 0060h
<RAMA_S1_base> + 00A0h
<RAMA_S1_base> + 00EOh

Initial Value: ~ 0000_0000h

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
RIW
Bit 15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
= = ECEAD4[13:0]
1 1 1 1 1 1 1 1 1 1 1 1 1
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 R R

Table 12.4-7 RAMA_Wm_EC710EAD4 Register Contents

Bit Position Bit Name Description
31to 14 — Reserved.
13t0 0 ECEADA4[13:0] ECC error address register

This is a read-only register that captures the RAM address using the detection signal as a
trigger and stores it as the ECC error occurrence address from the ECEADNn=0th position when
an ECC error is detected with error judgment enabled.

The bit width of this register changes depending on the RAM mounting area. The read value is
always Ob for the other bits. This address register is cleared to Ob together with the flag by
clearing the status flag of ECE R2F or ECE R1F.

NOTE
® Correspondence between AXI address and ECEAD address

The address stored is a RAM address and is stored as a 128-bit aligned address, it is different from an AXI address that
is byte aligned (8 bits). The correspondence between the two is as follows.

The address stored in ECEAD = AXI address >> 4 (4-bit shift right)

— The address indicated by the register of ECC WO indicates that there was an error in data [31:0] in the
corresponding address area of RAM.

— The address indicated by the register of ECC W1 indicates that there was an error in data [63:32] in the
corresponding address area of RAM.

— The address indicated by the register of ECC W2 indicates that there was an error in data [95:64] in the
corresponding address area of RAM.

— The address indicated by the register of ECC W3 indicates that there was an error in data [127:96] in the
corresponding address area of RAM.

For details on AXI addresses and register areas, see the Address Space section.
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12.4.2.7 ECC Error Address Register 5 (RAMA_Wm_EC710EADS5) (m = 3 to 0)

This register is a read-only register that holds the ECC error occurrence address.

Access Size: 32 bits

Address(es): <RAMA_S1_base> + 0024h
<RAMA_S1_base> + 0064h
<RAMA_S1_base> + 00A4h
<RAMA_S1_base> + 00E4h

Initial Value: ~ 0000_0000h

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
RIW
Bit 15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
= = ECEAD5[13:0]
1 1 1 1 1 1 1 1 1 1 1 1 1
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 R R

Table 12.4-8 RAMA_Wm_EC710EADS5 Register Contents

Bit Position Bit Name Description
31to 14 — Reserved.
13t0 0 ECEADS5[13:0] ECC error address register

This is a read-only register that captures the RAM address using the detection signal as a
trigger and stores it as the ECC error occurrence address from the ECEADN=0th position when
an ECC error is detected with error judgment enabled.

The bit width of this register changes depending on the RAM mounting area. The read value is
always 0b for the other bits. This address register is cleared to Ob together with the flag by
clearing the status flag of ECE R2F or ECE R1F.

NOTE
® Correspondence between AXI address and ECEAD address

The address stored is a RAM address and is stored as a 128-bit aligned address, it is different from an AXI address that
is byte aligned (8 bits). The correspondence between the two is as follows.

The address stored in ECEAD = AXI address >> 4 (4-bit shift right)

— The address indicated by the register of ECC WO indicates that there was an error in data [31:0] in the
corresponding address area of RAM.

— The address indicated by the register of ECC W1 indicates that there was an error in data [63:32] in the
corresponding address area of RAM.

— The address indicated by the register of ECC W2 indicates that there was an error in data [95:64] in the
corresponding address area of RAM.

— The address indicated by the register of ECC W3 indicates that there was an error in data [127:96] in the
corresponding address area of RAM.

For details on AXI addresses and register areas, see the Address Space section.
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12.4.2.8 ECC Error Address Register 6 (RAMA_Wm_EC710EADG6) (m = 3 to 0)

This register is a read-only register that holds the ECC error occurrence address.

Access Size: 32 bits

Address(es): <RAMA_S1_base> + 0028h
<RAMA_S1_base> + 0068h
<RAMA_S1_base> + 00A8h
<RAMA_S1_base> + 00E8h

Initial Value: ~ 0000_0000h

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
RIW
Bit 15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
= = ECEADS[13:0]
1 1 1 1 1 1 1 1 1 1 1 1 1
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 R R

Table 12.4-9 RAMA_Wm_EC710EADG6 Register Contents

Bit Position Bit Name Description
31to 14 — Reserved.
13t0 0 ECEADG6[13:0] ECC error address register

This is a read-only register that captures the RAM address using the detection signal as a
trigger and stores it as the ECC error occurrence address from the ECEADNn=0th position when
an ECC error is detected with error judgment enabled.

The bit width of this register changes depending on the RAM mounting area. The read value is
always Ob for the other bits. This address register is cleared to 0b together with the flag by
clearing the status flag of ECE R2F or ECE R1F.

NOTE
® Correspondence between AXI address and ECEAD address

The address stored is a RAM address and is stored as a 128-bit aligned address, it is different from an AXI address that
is byte aligned (8 bits). The correspondence between the two is as follows.

The address stored in ECEAD = AXI| address >> 4 (4-bit shift right)

— The address indicated by the register of ECC WO indicates that there was an error in data [31:0] in the
corresponding address area of RAM.

— The address indicated by the register of ECC W1 indicates that there was an error in data [63:32] in the
corresponding address area of RAM.

— The address indicated by the register of ECC W2 indicates that there was an error in data [95:64] in the
corresponding address area of RAM.

— The address indicated by the register of ECC W3 indicates that there was an error in data [127:96] in the
corresponding address area of RAM.

For details on AXI addresses and register areas, see the Address Space section.
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12.4.2.9 ECC Error Address Register 7 (RAMA_Wm_EC710EAD7) (m = 3 to 0)

This register is a read-only register that holds the ECC error occurrence address.

Access Size: 32 bits

Address(es): <RAMA_S1_base> + 002Ch
<RAMA_S1_base> + 006Ch
<RAMA_S1_base> + 00Ach
<RAMA_S1_base> + 00ECh

Initial Value: ~ 0000_0000h

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
RIW
Bit 15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
= = ECEAD7[13:0]
1 1 1 1 1 1 1 1 1 1 1 1 1
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 R R

Table 12.4-10 RAMA_Wm_EC710EAD7 Register Contents

Bit Position Bit Name Description
31to 14 — Reserved.
13t0 0 ECEAD7[13:0] ECC error address register

This is a read-only register that captures the RAM address using the detection signal as a
trigger and stores it as the ECC error occurrence address from the ECEADNn=0th position when
an ECC error is detected with error judgment enabled.

The bit width of this register changes depending on the RAM mounting area. The read value is
always Ob for the other bits. This address register is cleared to Ob together with the flag by
clearing the status flag of ECE R2F or ECE R1F.

NOTE
® Correspondence between AXI address and ECEAD address

The address stored is a RAM address and is stored as a 128-bit aligned address, it is different from an AXI address that
is byte aligned (8 bits). The correspondence between the two is as follows.

The address stored in ECEAD = AXI address >> 4 (4-bit shift right)

— The address indicated by the register of ECC WO indicates that there was an error in data [31:0] in the
corresponding address area of RAM.

— The address indicated by the register of ECC W1 indicates that there was an error in data [63:32] in the
corresponding address area of RAM.

— The address indicated by the register of ECC W2 indicates that there was an error in data [95:64] in the
corresponding address area of RAM.

— The address indicated by the register of ECC W3 indicates that there was an error in data [127:96] in the
corresponding address area of RAM.

For details on AXI addresses and register areas, see the Address Space section.
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12.5 Functional Description

In subsequent sections, the register name prefix (RAMA ) is omitted.

12.5.1 ECC Control Function

12.5.1.1 ECC Macro

This unit generates 7-bit ECC code for 32-bit data during encoding, and can detect and correct errors by inputting these
data and ECC data during decoding.

For this unit, error detection and correction is performed for 128-bit data by generating 7-bit ECC codes using ECC
macros for every 32 bits, for a total of 28 bits. The ECC macro function can store up to eight addresses where errors
have occurred in registers, which can be read from the APB. Various interrupts (1-bit error detection, 2-bit error
detection, and error address overflow) can be generated at this time.

12.5.1.2 VECCEN Pin Functions
The operations are as follows when VECCEN = 1.
e Controls so that the ECC code is written to the redundant bit RAM.

¢ Control by the ECC control circuit is applied to perform read-modify-write operation at the time of partial writing
other than 32-, 64-, 96-, or 128-bit access.

The operations are as follows when VECCEN = 0.
e Controls so that the ECC code is not written to the redundant bit RAM.

® The results of ECC calculation are not reflected in input/output data.

Note that, if error detection of the ECC macro and interrupt output are enabled, an unintended interrupt may occur, so
be sure to set masking.

12.5.1.3 Procedure for Switching VECCEN
For the flow of switching VECCEN, see Section 12.5.2, Initialization Flow.
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12.5.1.4 Error Detection and Correction Function

(1) ECC Error Correction and Detection Function

The following functions are realized by the ECC macro in this unit. The following functions can be controlled by the

registers in the ECC macro.

¢ Encoding of ECC codes for data stored in RAM

® Decoding from data stored in RAM and ECC code

® [-bit error correction by the above decoding

e 2-bit error detection by the above decoding

¢ Interrupt control and flag retention for 1-bit error correction and 2-bit error detection

The error judgment and overflow interrupt output from this unit is connected to the internal ECC macro as shown

below, and is output one clk later than the ECC macro interrupt output.

VECCEN >

FF [FF

ECC_WO

ecTtiel

ec’tie2

ec7tiovf

ECC_W1

ecTtiel

ec’tie2

ec7tiovf

ECC_W2

ecTtiel

ec7tie2

ec7tiovf

—

ECC_W3

ecTtiel

ec7tie2

ec7tiovf

M ) W—

II
FF
.I
FF
-I
FF

> EC7TIE1

> ECT7TIE2

> ECTTIOVF

ECC macro

Macro port

Figure 12.5-1 Connection between ECC Macro Interrupt Output and Macro Interrupt
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12.5.1.5 ECC Error Address Retention and Address Register Overflow

(1) ECC Error Address Retention Register

The ECC macro in this unit has a function to capture addresses by triggering an error detection. The captured address is
stored in the error address register in the ECC macro, and eight such address registers are included. Each time a
different address or error factor occurs, the address at that time is stored in the error address register in the next
stage.The flag indicating the error factor of the captured address is held in the upper 16 bits of the EC710CTL register.

When a 2-bit ECC error or 1-bit ECC error is detected with ECC error judgment enabled, the detection signal is used as
a trigger to capture the address of the factor and hold it in the error address register (Wx_EC710EADn). In this case, set
the ECDEDFm and ECSEDFm of the upper 16 bits of the Wx EC710CTL register to indicate the applicable error. "m"
in ECDEDFm and ECSEDFm refers to Wx EC710EADn.

(Example)

If the error that occurred at the address stored in the error address register Wx EC710EAD?2 is a 2-bit error,
ECDEDF?2 is set to 1; if it is a 1-bit error, ECSEDF?2 is set to 1.

(2) Address Holding Register Overflow

An interrupt is output when a new error address is detected while the error address has already been stored in all the
error address holding registers. (A new error address here refers to an address other than the one stored in the error
address register, or an error address with a different error factor in an already stored address.)

CAUTION

Normally, the error address will not be overwritten by the error address when the error address register overflows. Only
when a 2-bit error occurs with all 8 registers filled with 1-bit error addresses (when the error address register detection
flags are all 1-bit errors), ECC error address register 7 will be overwritten with the overflowed 2-bit error address. At this
time, if 2-bit error interrupt is enabled, 2-bit error interrupt and overflow interrupt will be output. If 2-bit error interrupt is
disabled, only overflow interrupt will be output.
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12.5.1.6 Interrupt Processing Flow

The following are two examples of the processing flow after various error interruptions.

(1) Flow for Processing Every Error Interrupt

In this flow, all error interrupts are unmasked, and processing is performed for every error that occurs. Stop AXI access

before starting the flow.

o At initialization, the interrupt control bits are set as follows

Interrupt generated, 21 =
C AXI stop processing started > Wx_ECT10CTL[4:3] = 11b

A

Read the Wx_EC710CTL register
(x:0to 3)

Check that an error detection flag, that
matches the interrupt factor detected by
the 1-chip, is set
(W0, W1, W2, or W3)

A

Read the error address register 0 of
the macro that detected the interrupt

A

Respond to errors according to
the read error status.

A

EC710CTL: Clear all error flags and
error addresses in ECER2C and ECER1C
(clear register)

A
C AXI operation restarted )

Note: In this flow, the interrupt flag is cleared each time an error occurs, so the error address register is also cleared.
Therefore, no error address overflow occurs and no interrupt is generated.

Note 1. Section 12.4.2.2, ECC Error Address Register 0 (RAMA_Wm_EC710EADO) (m = 3 to 0).

Steps to be taken on the 1-chip side
See " for identifying the location
from the error address.

Fiugure 12.5-2 Flow for Processing Every Error Interrupt (Release All Interrupt Masks)
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(2) Flow for Processing 2-bit Error and Overflow Interrupt

This flow assumes that 1-bit errors will be corrected, and that 1-bit error interrupts will be masked, and 2-bit errors and
overflows will be handled. As in the flow described in Section 12.5.1.6(1), Flow for Processing Every Error
Interrupt, stop AXI access before starting the flow.

Note:

Note 1.

Interrupt generated,
AXI stop processing started

A 4

o At initialization, the interrupt control bits are set as follows

Wx_EC710CTL[4:3] = 10b

Read the Wx_EC710CTL register
(x: 0to 3)

Check that an error detection flag, that
matches the interrupt factor detected by
the 1-chip, is set
(W0, W1, W2, or W3)

* For 1-bit errors, interrupts will not be
generated due to the interrupt mask,
but the flag will be saved as a factor.

Read the error address register where
the error address status (0 to 7) of
the error detection macro is set to

other than 00b.

A

Respond to errors according to
the read error status.

Steps to be taken on the 1-chip side
See " for identifying the location from
the error address.

EC710CTL: Clear all error flags and
error addresses in
ECER2C and ECER1C (clear register)

A
( AXI operation restarted )

In this flow, when an overflow interrupt occurs, if the error address status EC710CTL[31:16] of the generated
macro is 5555h and EC710CTL[2] is 1, an overflow has occurred due to a 2-bit error, and the error address
register 7 is overwritten by the 2-bit error address.

Section 12.4.2.2, ECC Error Address Register 0 (RAMA_Wm_EC710EADO) (m = 3 to 0) and Section 12.5.1.5, ECC Error
Address Retention and Address Register Overflow.

Figure 12.5-3 Flow to be Processed at 2-bit Error and Overflow Interrupt (1-bit Error Interrupt Masked)
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12.5.2 Initialization Flow

The procedure for initializing the unit is shown below. When initializing, stop normal access from AXI and reset the
unit before doing so.

The initialization flow is shown below. There are two different flows depending on whether the RAM is initialized by
S/W or H/W.

In this product, VECCEN, RAM_INIT, and RAM_INITEND are connected to the SYS unit and have
control/monitoring registers (SYS RAMA ECC _CNT, SYS RAMA INIT, SYS RAMA INIT END) for the
corresponding signals.

12.5.2.1  When Initializing RAM with S/W

Start initialization
(After AXI access is stopped)

A\ 4

Unit reset

l

Not used Used
Use ECC or not

A A 4

Fix VECCEN to 0 Fix VECCEN to 1
v
Disable error detection/ Disable error detection/
Write 0000_4620h to the correction, mask interrupts, Write 0000_4620h to the correction, mask interrupts,
Wx_EC710CTL register clear flags Wx_EC710CTL register clear flags
v
* Any value can be used as the
Start of AXIRAM use AXI writes 0 to the RAM . ty lizat | In this fl
(ECC function OFF) implementation area in 128 inialization value. In this Tlow,
bits, 64 bits, or 32 bits to 0is used as an example.
initialize the RAM and ECC
code area.
Error judgment/correction
Write 0000_4050h to the enabled, 2-bit error interrupt
Wx_EC710CTL register mask cleared*'

Start of AXIRAM use
(ECC function ON)

Note 1.  For the value of the interrupt control bits, change the write value depending on the usage conditions.

Figure 12.5-4 Initialization Flow by S/W
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12.5.2.2 When Initializing RAM with H/'W

Start initialization
(After AXI access is stopped)

A 4

Unit reset

Not used

A 4

Fix VECCEN to 0

A 4

Disable error detection/
correction, mask interrupts,

Write 0000_4620h to the
clear flags

Wx_EC710CTL register

I

Start of AXIRAM use
(ECC function OFF)

Note 1.

A 4

Fix VECCEN to 1

A 4

Write 0000_4620h to the
Wx_EC710CTL register

I

Set RAM_INIT to 1

Disable error detection/
correction, mask interrupts,
clear flags

RAM initialization start indication

<
<

Y

RAM_INITEND = 1

Set RAM_INIT to 0

:

Write 0000_4050h to the
Wx_EC710CTL register

!

Start of AXIRAM use
(ECC function ON)

No
RAM initialization start indication

Error judgment/correction
enabled, 2-bit error interrupt
mask cleared*'

For the value of the interrupt control bits, change the write value depending on the usage conditions.

Figure 12.5-5 Initialization Flow by H/W
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12.6 Usage Notes

12.6.1  Priority for Simultaneous Write and Read Access

Since AXI has separate write and read channels, it may receive write and read requests at the same time. The priority of
simultaneous requests is as follows.

e When there is no access, Read has priority.
¢ [f simultaneous accesses occur after a Read access, Write has priority.

® When simultaneous accesses occur after a Read access, Read has priority.

If it continues to accept requests at the same time, Write and Read will be processed alternately after Read is executed.
Therefore, if Read and Write are performed to the same address at the same time, the order in which they are reflected
in RAM will change with each access. To keep the order of Write and Read accesses to the same address, wait for one
of the Read or Write cycles to finish on the master side before generating the other cycle.

12.6.2 Exclusive Access

When an exclusive read is performed for the same access information with different AxIDs (AXI bus IDs), the portion
of the exclusive read that can be monitored succeeds, and the AXID and address information are monitored separately.
After this, when an exclusive write is performed, the exclusive access succeeds only for the first exclusive write that has
occurred, and the exclusive access monitor for the same AxID, including its own and others, which was set in the same

access information, is cleared, and subsequent exclusive writes fail.

12.6.3 ECC Error Address Retention and Address Register Overflow

Normally, the error address will not be overwritten by the error address when the error address register overflows. Only
when a 2-bit error occurs with all 8 registers filled with 1-bit error addresses (when the error address register detection
flags are all 1-bit errors), ECC error address register 7 will be overwritten with the overflowed 2-bit error address. At
this time, if 2-bit error interrupt is enabled, 2-bit error interrupt and overflow interrupt will be output. If 2-bit error
interrupt is disabled, only overflow interrupt will be output.
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Section 13 RAM B (RAMB)

This section describes the functions of RAM B (RAMB).

13.1

The RAMB is mainly used by the CAS3 for boot and work areas.

Functional Overview

The RAMB has a capacity of | MB and consists of four 256-KB SRAMs.

Figure 13.1-1 shows the connection diagram of the RAMB.

128-bit AXI3 128-bit AXI3 128-bit AXI3 128-bit AXI3
Master Master Master Master
] A A y
Y \ 4 v v
128-bit AXI3 128-bit AXI3 128-bit AXI3 128-bit AXI3
Slave Slave Slave Slave
256-KB 256-KB 256-KB 256-KB
SRAM SRAM SRAM SRAM
RAMBO RAMB1 RAMB2 RAMB3

Figure 13.1-1

13.2 Address Space

For the RAMB address allocation details, see “Address Map Details” in the Address Map section.

Schematic of RAMB Connection
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Section 14 ROM

This section describes the functions of the ROM.

14.1 Functional Overview

This ROM is a boot ROM, which stores the boot F/W for CA53 (LSI_InSW).

The ROM has a capacity of 128 KB.

Figure 14.1-1 shows the connection diagram of the ROM.

ICB

64-bit AXI3
Master

A

A 4

ROM

64-bit AXI3
Slave

128-KB
ROM

Figure 14.1-1 Schematic of ROM Connection

14.2 Address Space

For the ROM address allocation details, see “Address Map Details” in the Address Map section.
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Section 15 Watchdog Timer (WDT)

This section describes the functions of the watchdog timer (WDT).

15.1 Functional Overview

The WDT has two channels, ch. 0 and ch. 1, which are respectively for CA53 core 0 and core 1.

15.1.1 Features

e Consists of a 32-bit counter driven by WDT CLK (48 MHz)

e The period counter can be set to values from 21.8453 msec to 89.4785 sec in 21.8453 msec units.
¢ Generates an interrupt request signal every cycle set in the WDT counter.

e [f the software does not clear the interrupt factor by the time the next counter overflows after the interrupt request
signal is generated, a reset request signal, WDTRSTRB, is asserted.

¢ The settings of each register and WDT elapsed time (in cycles of WDT CLK) can be read.

¢ The counter operation and bus interface are asynchronous so operation does not depend on the lengths of the periods
of the two clocks.

¢ Counting by the watchdog timer can be suspended by the CST and SYS (for debugging).

For details, see the section of SYS.
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15.2 Pin Functions

15.2.1 List of Internal Pins

Table 15.2-1 lists the internal pins.

Table 15.2-1  List of Internal Pins

Classification Pin Name 110 Function
WDT pin WDT_CLK Input WDT operating clock
WDTRSTB Output WDT reset output (level output)
WDTINT Output WDT interrupt request output (level output)
Count control pin  CNTSTOP Input When an ICE is in use in debugging the device, this terminal is used to stop the

WDT in response to a break.

RO1UHO983EJ0110 Rev.1.10 RENESAS Page 195 of 2134
May 31, 2023



RZ/N2MA Section 15 Watchdog Timer (WDT)

15.2.2 Pin Reset Timing

15.2.2.1 Reset Control

PRESETn supports asynchronous inputs and internally uses a reset desynchronization circuit for each clock domain.

Do not access this circuit over the time 2 x PCLK + 2 x WDT_CLK after deassertion of PRESETn, as the reset
desynchronization circuit will retain the reset for this time.

The PRDATA[31:0] pins are reset to the low level in synchronization with the PCLK clock. When a low level signal is

input as the PRESETn signal as shown in Figure 15.2-1, low level signals (initial value) are output in synchronization
with the rising edge of PCLK after the clock cycle in which the low-level PRESETn signal was input. PCLK is required
to reset these pins.

The WDTINT pin is reset to the low level in synchronization with the WDT CL clock. WDT CLK is required to reset
this pin.

The WDTRSTB pin is asynchronously reset to the high level.

| |
PCLK : :
|
|
|

|
|

|

| |

| / |
| | Asynchronous deassertion relative to PCLK
| | |

| |
|

|

T

|

|

.

|

|

PRESETn

|
|
|
I\
|
|
|
PRESETn_PCLK }\

(Internal signal)

1 Deassertion simultaneous with PCLK rising

PRDATA[31:0] Unknown

T
|
|
|
WDT_CLK | !
1 ]
l ! |
PRESETn_WDTCLK \ | V
(Internal signal) | !
: : | Deassertion simultaneous with
| | ' WDT_CLK rising
[}
WDTINT Unknown K
1
1
: I
1
WDTRSTB Unknown

!

Figure 15.2-1 Reset Timing
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15.2.3 Block Diagram

WDT

WDT control
register

A 4

A

A 4

WDT period setting

< register
‘ ' Data
APB bus selector » - L o
P WDT interrupt P Synchronization
register circuit
P
A
A 4
P WDT elapsed time

< register
A
v A 4
izati Timer
P o Synchronization
WDTINT <« ; circuit comparator
A
P WDT reset
WDTRSTB < generator
A
CNTSTOP
WDT_CLK
Figure 15.2-2 Block Diagram
RO1UH0983EJ0110 Rev.1.10 RENESAS Page 197 of 2134

May 31, 2023



RZ/N2MA

Section 15 Watchdog Timer (WDT)

15.2.4 Connection Configuration

ICB 32-bit APB2
master
32-bit APB2
WDTO el
WDT cpntrol
GIC-400 Syncr;irrc::r:;;atlon : WeTT CNTSTOP
h WDTRSTB
v
32-bit APB2
wott | e |
WDT control
—WDTINT
CPG CNTSTOP |« SYsS
< WDTRSTB
Figure 15.2-3 Schematic of WDT Connection
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15.3 Register Description

For the base addresses of the registers (KWDTO0_base> and <WDT1_base>), see the section of Address Map.

15.3.1 List of Registers

The following is a list of the WDT registers. They can be read and written in 32-bit units.

Table 15.3-1  List of Registers

Offset Access Unit
Address Register Name Abbreviation Initial Value (bits)

000h WDT Control Register WDTm_WDTCNT*'"  0000_0000h 32

004h WDT Period Setting Register WDTm_WDTSET*'  FFF0_0000h 32

008h WDT Elapsed Time Register WDTm_WDTTIM*'  0000_0000h 32

00Ch WDT Interrupt Control Register WDTm_WDTINT*! 0000_0000h 32

Note1. m=1,0
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15.3.2 Register Descriptions
The function description of each register is given below.

The prefix (WDTm_) of the register names is omitted in the register descriptions and the field descriptions in this
section.

15.3.2.1 WDT Control Register (WDTm_WDTCNT) (m =0, 1)

This register is used to permit operation of the WDT function. Once software starts WDT, WDT does not stop*! until it
is reset by the PRESETn signal. Also, the WDT setting registers*? cannot be changed. Setting the WDT setting register
should be completed before permitting WDT operation*>.

Note 1. The CNTSTOP signal may stop the internal counter temporarily.

Note 2. The WDT period setting register (WDTSET) and the WDT elapsed time register (WDTTIM).

Note 3. When the setting register is changed, wait until the setting register write data value is reflected before
permitting WDT operation. The reflection time of the setting register is 6 x PCLK + 9 x WDT_CLK or more. If
this reflection time is not kept, the value of the setting register is not reflected, and is ignored.

Access Size: 32 bits

Address(es): <WDTO0_S0_base> + 0000h
<WDT1_S0_base> + 0000h

Initial Value: ~ 0000_0000h

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 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
— — — — — — — — — — — — — — — |wDTEN
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 R R RW

Table 15.3-2 WDTm_WDTCNT Register Contents

Bit Position Bit Name Description
31to1 — Reserved. The write value should alwalys be Ob.
0 WDTEN WDT enable bit

0Ob: Invalid (nothing changes)
1b: WDT operation is permitted.
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15.3.2.2 WDT Period Setting Register ( WDTm_WDTSET) (m =0, 1)

This register sets the period of a 32-bit counter that composes WDT. Writing is not possible during WDT operation. If
written continuously, the data written later is valid. Use the following formula to calculate the WDT period.

WDT period = WDT_CLK period x 1024 x1024 X (the setting value of WDTTIME + 1)

Therefore,

the setting value of WDTTIME = WDT period / (WDT_CLK period x1024 x1024) — 1

Access Size: 32 bits

Address(es): <WDTO0_S0_base> + 0004h
<WDT1_S0_base> + 0004h
Initial Value: ~ FFF0_0000h

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
WDTTIME[11:0] = = = =
1 1 1 1 1 1 1 1 1 1 1
Initial Value 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0
RW RW RW RW RW RW RW RW RW RW RW RW RW 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
RW R R R R R

Table 15.3-3 WDTm_WDTSET Register Contents

Bit Position Bit Name Description
3110 20 WDTTIME[11:0] WDT period setting value
Writing is not possible during WDT operation.
19to 0 — Reserved. The write value should always be 0Ob.
Note:

When an interrupt occurs the value that WDT compares is WDTSET[31:0] + 000F_FFFFh. Therefore, if the setting value of this
register is 0010_0000h, the interrupt occurrence count is 001F_FFFFh (not 0010_0000h).
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15.3.2.3 WDT Elapsed Time Register (WDTm_WDTTIM) (m =0, 1)

This register indicates the 32-bit count value that composes WDT. If reading is performed during WDT operation, the
elapsed time from clear to read may be read.

By writing to this register when the WDT is stopped, the value at the start of counting may be set to the 32-bit counter
configuring the WDT. Writing is used for logic testing of the circuit. If WDT operation is started by writing a value
greater than the counter period that is set in WDT period setting register (cleared value), after the 32-bit counter
overflows and the value returns to Ob, WDT operates at the set correct period. Writing is not possible during WDT
operation. If written continuously, the data written later is valid.

Access Size: 32 bits

Address(es): <WDTO0_S0_base> + 0008h
<WDT1_S0_base> + 0008h

Initial Value:  0000_0000h

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

CRTTIME[31:16]

Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RW RW RW RW RwW RW RwW RW RwW RwW RW RwW RW RwW RW RW RwW

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
CRTTIME[15:0]
I I I 1 I 1 I I I I 1 I I I I
Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

RW  RW RW RW RW RW RwW RW RwW RwW RW RwW RW RwW RW RW RwW

Table 15.3-4 WDTm_WDTTIM Register Contents

Bit Position Bit Name Description

31t00 CRTTIME[31:0] WDT count value
Writing is not possible during WDT operation.

Note: When setting a value in the WDTTIM register, do not set a value that is WDTSET[31:0] register + F_FFFFh.
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15.3.2.4 WDT Interrupt Control Register (WDTm_WDTINT) (m =0, 1)

This register reads the WDT interrupt status, clears interrupt, and clears the counter that composes WDT. Set the
INTDISP bit of this register to 1b within the time set by WDTSET. If not set, the WDTIT pin is asserted. After that, if
the INTDISP bit is not further set to 1b within the time set by WDTSET, the WDTRSTB pin is asserted.

When the WDTINT register is accessed for consecutive writing, set a write interval of 5 x PCLK + 5 x WDT _CLK or
more. If the write interval is not kept, the register is not written.

Access Size: 32 bits

Address(es): <WDTO0_SO_base> + 000Ch
<WDT1_S0_base> + 000Ch

Initial Value: ~ 0000_0000h

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 " 10 9 8 7 6 5 4 3 2 1 0
_ _ _ _ _ _ _ _ _ _ _ _ _ _ __ |INTDIS
P
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 RwW

Table 15.3-5 WDTm_WDTINT Register Contents

Bit Position Bit Name Description
31to1 — Reserved. The write value should always be Ob.
0 INTDISP Read and clear interrupt status

[Read] Interrupt status
Ob: No interrupt
1b: With interrupt
[Write] Interrupt clear
Ob: Invalid (nothing changes)
1b: Interrupt clear
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15.4 Operations

The first time the counter overflows, the WDT outputs an interrupt signal, and when the counter overflows for a second
time without having been cleared, the WDT outputs a reset request signal.

The prefix (WDTm ) of the register names is omitted in this and subsequent sections.

15.4.1 Operation Timing

PCLK /—\ 1 1 ‘ ‘ 1
WDT_CLK y—\_/ ! | 1 | 3
i 1 i | 001F_FFFER 1
Internal counter x 0 1 2 3 ‘ 0
i i i ! Od1F_FFFFhi
i i i s i i
WDTTIME ( \\ 0010_0000h \\ )
: : : 77 : : : i
Match signal | | i gg 1 i | gg
— T ([T
Y A A A Y
WDTINT | | | ‘ | | | \)S
SN N 7' N S I N S 17
WDTRSTB | } 3 >\> | | | 35
Figure 15.4-1 WDT Output Signal Operation Timing
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15.4.2 Provisions for the Write Access Interval of a WDT Interrupt Control
Register (WDTINT)

On completion of write access to a WDT interrupt control register, a synchronization period is required for
synchronization of the written data with WDT CLK. Consecutive writing to a WDTINT register requires a write
interval*! of at least 5 x PCLK + 5 x WDT_CLK before a next write access.

Note 1.  If condition for the write interval is not satisfied, the interrupt request may not be cleared. In this case, make
sure that the interrupt factor has been cleared after write access before proceeding with a next write access.

Write access Write access

PCLK | |

PADDRI[3:0] ;X WDTINT X // M WDiTINT X

|
| | |
! | 1
PWRITE / PSEL m

I

| o
I | }
| 1 w
| l |

I
I
I
PENABLE | ' \ )) , \
I | \\ I I
| | | |
P |
| T
PWDATA[31:0] M WDATA1 X // }X WDATA2 X
T T \\ T
I I

Secure a write interval of at least
5x PCLK + 5 x WDT_CLK

Figure 15.4-2 Provisions for the Write Access Interval of WDTINT
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15.4.3 Timing of Reflection of Register Settings in WDT Operation

The registers other than the WDT interrupt control register (WDTINT) are always synchronized with WDT CLK
running at a fixed period.

Depending on the specifications of the synchronization circuit, the time taken until written data are reflected in the
WDT operation is in the range from 2 x PCLK +4 x WDT CLK (minimum) to 6 x PCLK + 9 x WDT CLK
(maximum). Figure 15.4-3 shows the minimum synchronization interval for written data. Figure 15.4-4 shows the
maximum synchronization interval for written data.

PWRITE / PSEL —/—'—\

| | |
PADDR[3:0] X aobrt X
| | |
| !
|
|

PENABLE

|
|
|
|
|
|
| |
| |
P
PWDATA[31:0] X  woATAf

WDATA1

|
|
}
Register value |
|
|
|
|

WDT_CLK

|
|
Value set in i
synchronization with | X woarat
WDT_CLK \ |
< n
| Interval for synchronization with WDT_CLK |
* 2 x PCLK + 4 x PWM_CLK ‘
If the synchronization operation has ended by Time at which the register settings are reflected
this time, synchronization will start from the in the WDT operation
time of this access.
Figure 15.4-3 Timing 1 of Reflection of Register Settings in WDT Operation
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PCLK E
| | | | | | |
| | | ! | | |
PADDR[3:0]  ADDR2 | | | ]
1 T 1 T T T T
| | | | | | :
| |
PWRITE/PSEL [ 1\ : , , |
| | | | : : :
PENABLE : I] |\ : | | [
| | | | | | T
| | | | ! ! :
PWDATA[31:0] x WDATA2 K ; | | |
! | | | | | T
| | | | | |
i T T T T 1
Register value L ,’X WDATA2 L | | |
| | | | | |
|
WDT_CLK E
Value set in ! : !
synchronization with : | x WDATA2
WDT_CLK P ) € >
= Interval for synchronization T Interval for synchronization with WDT_CLK o
[y 4 x PCLK + 5 x WDT_CLK 2 xPCLK +4 x WDT_CLK
If the synchronization operation starts at this Synchronization of Time at which the register
time, setting of WDATA2 will be synchronized WDATAZ is started settings are reflected in
from the next synchronization cycle. with this timing. the WDT operation
Figure 15.4-4 Timing 2 of Reflection of Register Settings in WDT Operation
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15.4.4 Timing of Reflection of the WDT Counter Value in the WDTTIM Register

The storage of values in the WDTTIM register is of counter values in synchronization with PCLK. Therefore, the
interval after which a value is updated in the WDTTIM register is up to 5 x WDT_CLK + 5 x PCLK, which means that
the value prior to the actual counter value may be read during this interval.

PCLK

Counter value synchronized
with PCLK (value in the
WDTTIM register) e )

'

Interval at which the counter value is reflected in the WDTTIM register
5x PCLK + 5 x WDT_CLK

Figure 15.4-5 Timing of Reflection of the Counter Value in the WDTTIM Register
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15.5 Usage Notes
e When setting values in the WDTTIM register, do not set the value of the WDTSET[31:0] register + F_FFFFh.
¢ The reset request signal, WDTRSTB, and the WDT interrupt signal, WDTINT, cannot be masked.
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Section 16 Compare-Match Timer (TIM)

This section describes the functions of the compare match timer (TIM).

16.1 Functional Overview
The TIM has an internal 32-bit counter that can be used as an interval timer.

This LSI has a total of 32 channels of TIM from ch. 0 to ch. 31.

16.1.1 Features
¢ Configured with a 32-bit counter operating at INCLOCK (2 MHz)

¢ The clock input from the count clock input pin can be divided by 2, 4, 8, 16, 32, 64, 128, or 256, and one of these
divided clocks can be used as the count clock.

e The counter period can be set in the range of 1 to 4294967296 (32-bit timer) using the selected divider clock as the
count clock.

e Generates an interrupt request signal every cycle set in the TIM counter.

¢ The counter operation and the bus interface are asynchronous and can operate independently regardless of the size of
the respective clock cycles.

CAUTION

The interrupt request signal should be used in level output mode (the INTMODE field in the TIMm_TMCD register should
be set to 1b).

RO1UHO983EJ0110 Rev.1.10 RENESAS Page 210 of 2134
May 31, 2023



RZ/N2MA Section 16 Compare-Match Timer (TIM)

16.1.2 Block Diagram

INCLOCK TIM
PCLK
APB_REG l ! TIMER
[
> TMD |
[ g
[ >
> » count > INTCMD
CMD
APB bus <P Bll/JFS ™
J N SYNC
<l > TCENBL
- TMCD L
INTCLR . DIV
PRESETn >

Note:

* APB_REG block:
An internal register to be allocated on the APB bus

* SYNC block:
Synchronizes the PCLK-synchronized signal to INCLOCK or the INCLOCK-synchronized signal to PCLK.

The INCLOCK synchronization of PRESETn is also performed internally by SYNC.

* TIMER block:
Includes a divide-by-clock generation block (DIV) and a counter block (COUNT).

* DIV block:
Generates the enable signal for count-up with the selected signal synchronized with CS[2:0] by INCLOCK.

Clears the frequency divider with CE = Ob. Stops counting operation when CAE = 0Ob.

* COUNT block:
Counts up on the rising edge of INCLOCK.
When the counter value (TMD) matches the compare value (CMD), INTCMD is output.
Clears the counter with CE = Ob.

Figure 16.1-1 Block Diagram
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16.2 Pin Functions

16.2.1 List of Internal Pins
Table 16.2-1 lists the internal pins of the TIM.

Table 16.2-1  List of Internal Pins

Classification Pin Name 1/O Function

Count Clock INCLOCK Input Counting clock

Interrupt INTCMD Output Match interrupt request signal
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16.3 Register Description
For the base addresses of the registers (<TIMO_SO_base>to <TIM31_S0_base>), see the section of Address Map.

16.3.1  List of Registers

The following is a list of the timer registers.

Table 16.3-1  List of Registers

Offset Access Unit
Address Register Name Abbreviation Initial Value (bits)

000h Timer Counter Register TIMm_TMD 0000_0000h 32

004h Timer Compare Register TIMm_CMD 0000_0000h 32

008h Timer Control Register TIMm_TMCD 0000_0000h 32

00Ch Timer Interrupt Clear Register TIMm_INTCLR 0000_0000h 32

Note: m=0to 31
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16.3.2

The function description of each register is described below.

Register Descriptions

16.3.2.1  Timer Counter Register (TIMm_TMD) (m =0 to 31)

This register is a 32-bit up counter, and starting and stopping are controlled by the CE bit of the control register
(TIMm_TMCD).

For the count clock, the INCLOCK input is divided by the built-in frequency divider. INCLOCK /2, INCLOCK /4,
INCLOCK /8, INCLOCK /16, INCLOCK /32, INCLOCK /64, INCLOCK /128, INCLOCK /256 can be selected from
CS0-CS2 of TIMm_TMCD. This register can only be read.

Note: The TMD value is read out synchronized with PCLK. Therefore, a value before the actual count value may be

read.
Access Size: 32 bits
Address(es):  <TIMO_SO_base> + 0000h <TIM16_S0_base> + 0000h
<TIM1_S0_base> + 0000h <TIM17_S0_base> + 0000h
<TIM2_S0_base> + 0000h <TIM18_S0_base> + 0000h
<TIM3_S0_base> + 0000h <TIM19_S0_base> + 0000h
<TIM4_S0_base> + 0000h <TIM20_S0_base> + 0000h
<TIM5_S0_base> + 0000h <TIM21_S0_base> + 0000h
<TIM6_S0_base> + 0000h <TIM22_S0_base> + 0000h
<TIM7_S0_base> + 0000h <TIM23_S0_base> + 0000h
<TIM8_S0_base> + 0000h <TIM24_S0_base> + 0000h
<TIM9_S0_base> + 0000h <TIM25_S0_base> + 0000h
<TIM10_S0_base> + 0000h <TIM26_S0_base> + 0000h
<TIM11_S0_base> + 0000h <TIM27_S0_base> + 0000h
<TIM12_S0_base> + 0000h <TIM28_S0_base> + 0000h
<TIM13_S0_base> + 0000h <TIM29_S0_base> + 0000h
<TIM14_S0_base> + 0000h <TIM30_S0_base> + 0000h
<TIM15_S0_base> + 0000h <TIM31_S0_base> + 0000h
Initial Value:  0000_0000h
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
TMD[31:16]
L ! I L I ! L ! L
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
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
TMDI[15:0]
1 1 1 L 1 1 1 1 L
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

Table 16.3-2 TIMm_TMD Register Contents

Bit Position Bit Name

Description

31t00 TMD[31:0]

Count value

TMD = 0000_0000h under any of the following conditions.
— Timing when a low is input to the PRESETn pin
— Timing when the CE bit of TIMm_TMCD register is set to Ob
— Timing when TMD and CMD values match
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CAUTIONS

1. Do not change the divided clock setting while the timer is operating.
2. When changing the divided clock setting, set CE = Ob before executing.

3. The CE bit is synchronized with INCLOCK after being written from the APB bus, there is a time lag between the
time CE = 1b is written and TMD is activated.

4. This is a read-only register, writing is prohibited.
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16.3.2.2

Timer Compare Register (TIMm_CMD) (m = 0 to 31)

This register compares the count value of the TIMm_TMD register and generates an interrupt request signal (INTCMD)

if they match. TIMm_TMD is cleared in synchronization with this match. The set value of this register is used as the

counter comparison value after synchronizing with INCLOCK.

The INTCMD occurrence cycle can be calculated using the following formula.

INTCMD generation cycle (sec) =

1

N: CS[2:0] set value for TIMm_TMCD register
CMD: Set the value for TIMm_CMD register*"

INCLOCK frequency (Hz)

x 2 (N+1) 5 (CMD + 1)

Note 1. (CMD + 1) when CMD is set to Ob is as follows and 4294967296 + 1 for the 32-bit timer.
Access Size: 32 bits
Address(es):  <TIMO_SO_base> + 0004h <TIM16_S0_base> + 0004h
<TIM1_S0_base> + 0004h <TIM17_S0_base> + 0004h
<TIM2_S0_base> + 0004h <TIM18_S0_base> + 0004h
<TIM3_S0_base> + 0004h <TIM19_S0_base> + 0004h
<TIM4_S0_base> + 0004h <TIM20_S0_base> + 0004h
<TIM5_S0_base> + 0004h <TIM21_S0_base> + 0004h
<TIM6_S0_base> + 0004h <TIM22_S0_base> + 0004h
<TIM7_S0_base> + 0004h <TIM23_S0_base> + 0004h
<TIM8_S0_base> + 0004h <TIM24_S0_base> + 0004h
<TIM9_S0_base> + 0004h <TIM25_S0_base> + 0004h
<TIM10_S0_base> + 0004h  <TIM26_S0_base> + 0004h
<TIM11_S0_base> + 0004h  <TIM27_S0_base> + 0004h
<TIM12_S0_base> + 0004h  <TIM28_S0_base> + 0004h
<TIM13_S0_base> + 0004h  <TIM29_S0_base> + 0004h
<TIM14_S0_base> + 0004h  <TIM30_SO0_base> + 0004h
<TIM15_S0_base> + 0004h  <TIM31_S0_base> + 0004h
Initial Value: ~ 0000_0000h
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
CMD[31:16]
1 1 1 1 1 1 | 1 1
Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RW RW RW  RW RW RW RW RW  RW RW RW RW RW  RW RW RW  RW
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
CMDI[15:0]
1 1 1 1 1 1 1 1 1
Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RW RW RW  RW RW RW RW RW  RW RW RW RW RW  RW RW RW RW
Table 16.3-3 TIMm_CMD Register Contents
Bit Position Bit Name Description
31t00 CMD[31:0] Count comparison value
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Note:

® The written value will be reflected after INCLOCK synchronization. There will be a time lag (refer to Table 16.3 3a below) for the
maximum (latest) timing from when the write to the register is completed until the write value is reflected in the timer operation.

Table 16.3-3a Operation Reflection Timing of Register Setting Value

Register Name Software Operation Timer Stopped Timer Running

1 x PCLK + 3 x INCLOCK Counter clear timing after
compare matches after 1 x PCLK

+ 3 x INCLOCK

TIMm_CMD Compare value setting

TIMm_TMCD

Count start

Same as above

Same as above

Count pause

Same as above

Same as above

Resume from counting pause

Same as above

Same as above

Count stop

Same as above

Same as above

TIMm_INTCLR

Clear interrupt

Same as above

Same as above

® The read value will be the value after INCLOCK synchronization. Since synchronization takes time, there will be a time lag before
the set value can be read. Refer to Table 16.3 3b below for the maximum (latest) timing from when the write to the register is

complete until the written value can be read.

Table 16.3-3b Register Read Enable Timing
Register Name Software Operation Timer Stopped Timer Running

5 x PCLK + 5 x INCLOCK

TIM_CMD Compare value setting 5 x PCLK + 5 x INCLOCK

TIM_TMCD

Count start

Same as above

Same as above

Count pause

Same as above

Same as above

Resume from counting pause

Same as above

Same as above

Same as above

Count stop Same as above

® |f the CMD value is rewritten during the timer operation, the new CMD value is reflected when the counter (TMD) matches the
previous CMD setting value.

® \When writing to CMD, follow the rules for the writing interval. Write will be igonored if not followed.

® The relationship between the CMD setting value and the count number is shown in Table 16.3 3¢ below (as the 32-bit
configuration).

Table 16.3-3c Relationship between CMD Setting Value and Count Number (32-bit Configuration)

CMD Setting Value
(32-bit Timer) Count Value Description

Oh 1_0000_0000h times Maximum setting 0->1->2---FFFF_FFFFh->1_0000_0000h->0->1---
1h 0000_0001h times Minimum setting 0->1->0->1--+

2h 0000_0002h times 0->1->2->0->1->2---

FFFF_FFFEh FFFF_FFFEh times 0->1->2---FFFF_FFFEh->0->1---

FFFF_FFFFh FFFF_FFFFh times 0->1->2---FFFF_FFFEh->FFFF_FFFFh->0->1---
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16.3.2.3

This register sets the timer operation.

Timer Control Register (TIMm_TMCD) (m = 0 to 31)

Note: Follow the rules regarding the write interval when writing to TIMm_TMCD. Write will be igonored if not

followed.
Access Size: 32 bits
Address(es):  <TIMO_SO_base> + 0008h <TIM16_S0_base> + 0008h
<TIM1_S0_base> + 0008h <TIM17_S0_base> + 0008h
<TIM2_S0_base> + 0008h <TIM18_S0_base> + 0008h
<TIM3_S0_base> + 0008h <TIM19_S0_base> + 0008h
<TIM4_S0_base> + 0008h <TIM20_S0_base> + 0008h
<TIM5_S0_base> + 0008h <TIM21_S0_base> + 0008h
<TIM6_S0_base> + 0008h <TIM22_S0_base> + 0008h
<TIM7_S0_base> + 0008h <TIM23_S0_base> + 0008h
<TIM8_S0_base> + 0008h <TIM24_S0_base> + 0008h
<TIM9_S0_base> + 0008h <TIM25_S0_base> + 0008h
<TIM10_S0_base> + 0008h <TIM26_S0_base> + 0008h
<TIM11_S0_base> + 0008h <TIM27_S0_base> + 0008h
<TIM12_S0_base> + 0008h <TIM28_S0_base> + 0008h
<TIM13_S0_base> + 0008h <TIM29_S0_base> + 0008h
<TIM14_S0_base> + 0008h <TIM30_S0_base> + 0008h
<TIM15_S0_base> + 0008h <TIM31_S0_base> + 0008h
Initial Value:  0000_0000h
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
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
— — — — — — — — TEST CS[2:0] — INE;'I\EAO CE CAE
L 1
Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
R/W R R R R RW RW RW RW ROW RW RW RW

Table 16.3-4 TIMm_TMCD Register Contents (1/2)

Bit Position Bit Name Description
31t08 — Reserved. The write value should always be 0Ob.
7 TEST Reserved. The write value should always be Ob.
6to4 CS[2:0] Select the divided clock of INCLOCK to determine the timer count clock.*"*?
3 — Reserved. This bit is read as Ob. The write value should always be 0b.
2 INTMODE Select whether to set the interrupt request signal to pulse mode or level mode.
Ob: Selects the interrupt request signal in pulse mode. (Setting prohibited)
1b: Selects the interrupt request signal in level mode.
1 CE The counter enable (CE) bit controls the operation of the divider and timer counter. When CE =

0b is set, the divider and timer counters are initialized.

Ob: The frequency divider and counter are initialized to Ob and stopped.

1b: The divider and counter operate.
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Table 16.3-4 TIMm_TMCD Register Contents (2/2)
Bit Position Bit Name Description
0 CAE The clock action enable (CAE) bit controls the operation of the count clock (INCLOCK) divider.

The purpose of this function is to pause the counter during a break when debugging with ICE.
Set to 1b for normal use.

Ob: Pauses the count clock (INCLOCK) divider.
1b: Return from the pause of the divider.

Note 1. Do not change CS[2:0] while the timer is operating. To change it, set CE to Ob before executing. If CS[2:0] is rewritten during
operation, the operation cannot be guaranteed.

Note 2.  The timer/counter count cycle selection is shown below.

Table 16.3-5 Selection of Timer/Counter Count Cycle

CS2 Cs1 CSo0 Count Enable Select

Ob Ob Ob Select INCLOCK divide-by-2 signal as count clock
Ob 0b 1b Select INCLOCK divide-by-4 signal as count clock
Ob 1b Ob Select INCLOCK divide-by-8 signal as count clock
Ob 1b 1b Select INCLOCK divide-by-16 signal as count clock
1b Ob Ob Select INCLOCK divide-by-32 signal as count clock
1b Ob 1b Select INCLOCK divide-by-64 signal as count clock
1b 1b Ob Select INCLOCK divide-by-128 signal as count clock
1b 1b 1b Select INCLOCK divide-by-256 signal as count clock
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16.3.2.4 Timer Interrupt Clear Register (TIMm_INTCLR) (m =0 to 31)
This register clears the interrupt request signal (INTCMD). When reading for writing only, Ob can be read.

Note: When writing to the TIMm_INTCLR register, be sure to observe the write interval rules. Write will be igonored
if not followed. Clear is prioritized if write to the TIMm_INTCLR register and timer interrupt occurs

simultaneously.
Access Size: 32 bits
Address(es):  <TIMO_SO_base> + 000Ch <TIM16_S0_base> + 000Ch
<TIM1_S0_base> + 000Ch <TIM17_S0_base> + 000Ch
<TIM2_S0_base> + 000Ch <TIM18_S0_base> + 000Ch
<TIM3_S0_base> + 000Ch <TIM19_S0_base> + 000Ch
<TIM4_S0_base> + 000Ch <TIM20_S0_base> + 000Ch
<TIM5_S0_base> + 000Ch <TIM21_S0_base> + 000Ch
<TIM6_S0_base> + 000Ch <TIM22_S0_base> + 000Ch
<TIM7_S0_base> + 000Ch <TIM23_S0_base> + 000Ch
<TIM8_S0_base> + 000Ch <TIM24_S0_base> + 000Ch
<TIM9_S0_base> + 000Ch <TIM25_S0_base> + 000Ch
<TIM10_S0_base> + 000Ch <TIM26_S0_base> + 000Ch
<TIM11_S0_base> + 000Ch <TIM27_S0_base> + 000Ch
<TIM12_S0_base> + 000Ch <TIM28_S0_base> + 000Ch
<TIM13_S0_base> + 000Ch <TIM29_S0_base> + 000Ch
<TIM14_S0_base> + 000Ch <TIM30_S0_base> + 000Ch
<TIM15_S0_base> + 000Ch <TIM31_S0_base> + 000Ch
Initial Value: ~ 0000_0000h
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 R
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
— — — — — — — — — — — — — — — |INTCLR
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 RW
Table 16.3-6  TIMm_INTCLR Register Contents
Bit Position Bit Name Description
31to1 — Reserved. These bits are read as Ob. The write value should be always 0b.
0 INTCLR Clears the interrupt.

0b: No action

1b: Clears interrupt request signal
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16.4 Operation

The prefix (TIMm_) of the register names is omitted in this and subsequent sections.

16.4.1 Notes on Write Interval

When the software writes to the same register of the timer, some precautions should be taken regarding the write
interval. Follow the precautions when using this product. If the precautions are not followed, writing to the registers will
be ignored.

<Write interval>

Clock notation: 5 x PCLK + 5 x INCLOCK
Time notation: 5 x (1/PCLK frequency (Hz)) + 5 x (1/INCLOCK frequency (Hz))
Allow an interval of at least the number described above for writing.

Write cycle Write cycle

PCLK | | | | | | |

Clock number notation: Max.‘5 x PCLK + 5 x iNCLOCK

A
v
A

v

Time notation: Max. 5 x (1/PCLK frequency) + 5 x (1/‘INCLOCK frequency)

PSELx | -/

PADDR X ADDRf
PENABLE |

PWRITE /
PWDATA | X patat
PRDATA

Figure 16.4-1 Notes on Write Interval

RO1UHO983EJ0110 Rev.1.10 RENESAS Page 221 of 2134
May 31, 2023



RZ/N2MA Section 16 Compare-Match Timer (TIM)

16.4.2 Clock and Reset Supply Procedure

As the reset is released synchronously with PCLK, supply it according to the following procedure.

(Clock supply procedure>

Clock supply first ?

No

PCLK, INCLOCK input PRESETn = LOW
PRESETn = LOW PRESETn = HIGH
The PRESETn should be
i released in Synchronization i

with PCLK.
PRESETn = HIGH PCLK, INCLOCK input

}

A

END

Figure 16.4-2 Clock Supply Procedure

16.4.3 Timer Startup Procedure

This section describes the procedure for starting the timer. Make sure to use the product according to this procedure.

. When setting by writing
<T|merstartup procedure> once to TMCD

Clock supply procedure
CMD register setting Set the compare value
CS(2:0) of Enable the count cycle of
TMCD, INTMODE the timer and the operation
Set CAE=1b,CE=1b of the counter
END

Figure 16.4-3 Timer Startup Procedure (for Writing One Time to TMCD)
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(Timer startup procedure>

!

Clock supply procedure

!

CMD register setting

I

CS(2:0) setting for TMCD

Set the compare value

Set the count clock selection

Set the interrupt mode

Set CAE=1b in TMCD

[

Release count clock pause

<

TMCD read
Set value reflected?

Set CE = 1b in TMCD

Enable the count operation

Figure 16.4-4 Timer Startup Procedure (When Writing to TMCD in Multiple Times)
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16.4.4 Procedure for Stopping the Timer

This section describes the procedure for stopping the timer.

( Timer stop procedure )

CE = 0b, CAE = 0b in TMCD

Stop the operation of the counter
and the clock supply for the timer.

Note: When CE = 0b is set, the counter value and clock divider are initialized.

Figure 16.4-5 Procedure for Stopping the Timer

16.4.5 Procedure for Changing the Operation Clock of the Timer

The following is the procedure for changing the operation clock of the timer.

Procedure for changing
the timer operation clock

CE = 0b, CAE = 0b in TMCD

Stop the operation of the
counter and the clock supply.

[«

<

Write interval
Wait?

Change the timer operation
clock, supply the count clock,
and enable the count
operation.

CS(2:0) of
TMCD, INTMODE
Set CAE=1b,CE =1b

Note: When CE = 0b is set, the counter value and clock divider are initialized.

Figure 16.4-6 Procedure for Changing the Timer Operation Clock (Counter Operation and Clock Supply Stop)
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16.4.6 Procedure for Changing the Compare Value of a Timer

This section describes the procedure for changing the compare value of a timer. If the value is changed while the timer
is running, the change will be reflected when the timer interrupt is issued.

Procedure for changing
the compare value

Setting the CMD value Set the compare value

Figure 16.4-7 Procedure for Changing the Compare Value of a Timer (Changing While the Timer is Running)

Procedure for changing
the compare value

!

CE =0b, CAE =0b in TMCD

Stop the counter operation
and clock supply.

Setting the CMD value Set the compare value.

l

CS(2:0) of
TMCD, INTMODE
Set CAE=1b, CE = 1b

Change the timer operation
clock, supply the count clock,
and enable the count
operation.

Note: When CE = 0b is set, the counter value and clock divider are initialized.

Figure 16.4-8 Procedure for Changing the Compare Value of a Timer (After the Timer is Stopped)
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16.4.7 Timer Operation

A time lag occurs when writing registers and capturing timer count values, due to the passing of signals between
asynchronous clocks.

16.4.7.1 Operation Reflection Timing of Register Setting Values

The following indicates the maximum (slowest) timing between the completion of a write to the register and the time
when the write value is reflected in the timer operation.

Table 16.4-1  Operation Reflection Timing of Register Setting Values

Register
Name Software Operation Timer is Stopped Timer is Running
CMD Compare value setting 1 x PCLK + 3 x INCLOCK Counter clear timing after a compare
match following
1 x PCLK + 3 x INCLOCK
TCMD Count start Same as above Same as above
Count pause Same as above Same as above
Resume from count pause Same as above Same as above
Count stop Same as above Same as above
INTCLR Interrupt clear Same as above Same as above

16.4.7.2 Readable Timing of Register Set Value

The folloing indicates the maximum (slowest) timing between the completion of a write to the register and the time
when the written value can be read.

Table 16.4-2 Readable Timing of Register

Register
Name Software Operation Timer is Stopped Timer is Running
CMD Compare value setting 5 x PCLK + 5 x INCLOCK 5 x PCLK + 5 x INCLOCK
TCMD Count start Same as above Same as above
Count pause Same as above Same as above
Resume from count pause Same as above Same as above
Count stop Same as above Same as above
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16.4.7.3 Count Start Timing
PCLK
PADDR X TMCD X
PWRITE
PENABLE
PWDATA X 03h X
TMCD register X | 03h ()
! V\The value of TMCD registeris applied.
L S O |
S | X
ynghronlzed 1 X( ) 03h
setting value i /
< R
Synchronization reflecting period

Figure 16.4-9 Count Start Timing

16.4.7.4 Count Stop Timing

PADDR X TMCD X

PCLK %

PWRITE

PENABLE

]
o

PWDATA X 00h X

TMCD register X 00h

i

Y\The value of TMCD registeris applied.

oo || L) L]

L LT L

Synchronized
setting value

‘ () 00h

<
<

\Y

Synchronization reflecting period

A 4

Timer counter X 04h X 05h X 06h X 07h

X 08h X 00h

Figure 16.4-10 Count Stop Timing
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16.4.7.5 Clear signal (INTCLR) Synchronization Reflection Timing

The clear signal is a 1-bit pulse signal.

PCLK

PADDR X INTCLR X

PWRITE l—l
I—I

PENABLE

PWDATAX 01h X |

INTCLR register |
oo [ L L L L LT L
Synchronized | —|
clear signal 3

Synchronization reflecting period

A
v

Figure 16.4-11 Reflection Timing of Clear Signal (INTCLR) to INCLOCK Synchronization Register

RO1UHO983EJ0110 Rev.1.10 RENESAS Page 228 of 2134
May 31, 2023



RZ/N2MA Section 16 Compare-Match Timer (TIM)

16.4.7.6  Reflection Timing of Count Value (TMD) to PCLK Synchronization Register

This register has a copy of the count value (TMD) of a timer running with the synchronization of INCLOCK,
synchronizes the value of the copy with PCLK, and holds it in a register for reading. When a read is received from the
APB bus, the register value for the read is returned. During the period when the count value operating with the
synchronization of INCLOCK is synchronized with PCLK, the count value is held. Therefore, the value differs from the
actual count value (TMD).

meosk [ L [ L LI LT L[ LI L[ LT
Count clock | ‘ % i
Timer counter X 03h (A]X 04h " osn X 06h X 07h
| Vi The value of the timer counter is applied.
PCLK
Synchronized Vi
o E— i !
PADDR | ; | X ™ X
PWRITE
PSELx
PENABLE
PRDATA | | X:X
¢ » 03h

< »

i Synchronization reflecting period

Synchronization period

Figure 16.4-12 Reflection Timing of TMD Value to PCLK Synchronization Register
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16.4.7.7 Operation Start Condition
The operation is started by writing TMCD:CE = 1b and CAE = 1b. The set values of CE and CAE and the operation of

the counter are as follows.

Table 16.4-3 CE, CAE Setting Values and Internal Counter Operation

CE CAE Operation

1b 1b Executes counting operation at rising edge of INCLOCK
1b Ob Counter pauses (for debugging with ICE)

Ob 1b Counting operation stopped (the counter value is 0)

Ob Ob Counting operation stopped (the counter value is 0)

e INTCMD output timing

INTCMD can be set pulse mode and level mode by the register. In pulse mode, it is active for one INCLOCK period
starting from the rising edge of the next INCLOCK after the TMD and CMD slaves are matched. In level mode, it

will remain active until it is cleared.

weock || ||| L [ LI |

The counter is incremented.
Count clock
Counter  X(] " 0005h X{(K  oooeh 0000h

CMD  0006h (

A4

o]
]

MATCH 4,4/ vh INTCMD sijgnal is output.

If the counter and CMD register are
INTCMD matched, MATCH signal is output.

«—»
1 INCLOCK
Figure 16.4-13 INTCMD Operation Timing (Pulse Mode)
L= U s
he counter is incremented. i | i
Count clock f ; —|
Counter  X[]  0008h X(A K ooosh 0000h X 0001h 0002h
o] i
CMD 0006h N |
M v INTCMD signal is output.
MATCH / \ |
If the counter and CMD register are ‘ f a
INTCMD matched, MATCH signal is output. F‘ | \h
| ‘ / Clear INTCMD
Clear signal | V\ “
Write 1b to C
Figure 16.4-14 INTCMD Operation Timing (Level Mode)
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Section 17 Pulse-Width Modulation Timer (PWM)

This section describes the functions of the pulse-width modulation timer (PWM).

17.1 Functional Overview
The PWM has a total of 16 channels from ch. 0 to ch. 15.

17.1.1  Features
e The PWM has 24-bit counters which operate at PWM_CLK (48 MHz).

¢ The frequency division ratio for internal counter operation is selectable as PWM_CLK divided by 1, 16, 256, or
2048.

e The period as well as the duty cycle is adjustable.

¢ The low-level and high-level order of the PWM signals can be inverted.

¢ The duty cycle of the PWM signal is selectable in the range from 0 to 100%.

® The period of the PWM signal is selectable in the range from 2.4 Hz to 480 kHz.

® The minimum resolution is 20.83 ns.

¢ Three interrupt sources: Rising and falling edges of the PWM signal and clearing of the counter

¢ Counter operation and the bus interface are asynchronous and both can operate independently of the magnitude
relationship of the respective clock periods.
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17.1.2 Block Diagram

PWM_CLK Prescaler »
Counter e
A o
» =
PCLK - A A A g
» PWM
> > PWMOUT
»| Comparator p » > PWMINT
A A A A
A 4
> Synchronization circuit
APB bus €===pp| APB-IF e
g |3
N, o,
0 5 |3 EE g |z
= = = = = = = =
g £ |z £ |& |7 £ |F
\ 4 \ 4
l¢—
’ Register
le—] <
Figure 17.1-1 Block Diagram
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17.1.3 Connection Configuration

Figure 17.1-2 shows the connection diagram of the PWM.

Interconnect bus (ICB)
32-bit APB3 1.8 V. common External pins
Master
[
I I—E] PAMODVDD
— (3.3-V/1.8-V external
PWMO | % gultaC:BB | PFC switching power supply)
GIC-400 I WM !
<+ < > > —{1 PMO
PUMINT | PWM_Contidl |
Synch_roni_fation PWM1 | 32_2?85588 |
cireui < | PWM »> H> —11 PM1
<+ <
PIVMINT | PWM_Contidl | 10
buffer
. . v . . .
«— <_| PWM6 P |—> = —1 PM6
A 4
«— <_| PWM7 PWM |—> > —{1 PMm7
Interconnect bus (ICB)
32-bit APB3 1.8 V. common External pins
Master
"
I I—E] PBMODVDD
— (3.3-V/1.8-V external
510400 PWM8 | ¥ gu;CZBS | PFC switching power supply)
- < | P > —] PMs
<+ al
PUMINT | PWM_Contidl |
Synchronization PWM9 | 32—;2;6:83 |
circuit | PWM L —{1 PM9
<+ <
PIMINT | PWM_Contidl | 10
buffer
. . \{ . .
-« <—|PWM14 pwm|—> = {71 PMm14
A 4
-« <—|PW|\/|15 pWM|—> > L7 PM15
Figure 17.1-2 Schematic of the PWM Connection
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17.2 Pin Functions

17.2.1 List of Internal Pins

Table 17.2-1 lists the internal pins of the PWM.

Table 17.2-1  List of Internal Pins

Classification Pin Name I/0 Function
PWM Related Pins PWM_CLK Input PWM Counter Operating Clock
PWM Output PWM Output Signal
Debugging Pin PWMINT Output PWM Interrupt Request Output Signal

This signal is connected to the interrupt controller as a level interrupt signal.
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17.21.1 How to Control Resetting

PRESETn is an asynchronous input and internally works with the synchronous reset release circuits per clock domain.
After the de-assertion of PRESETn, do not attempt access during the period 2 x PCLK + 2 x PWM_CLK as the
synchronous reset release circuit leaves the reset retained over this period.

The PRDATA[31:0] pins are reset to the low level in synchronization with the PCLK clock. As shown in Figure
17.2-1, when the low level is input to the PRESETn signal, the low level (the initial value) is output after one clock
cycle in synchronization with the rising edge of PCLK. Resetting these pins requires PCLK.

The PWMINT pin is reset to the low level in synchronization the WM _CLK clock. Resetting this pin requires
PWM_CLK.

The PWM pin is reset to the low level asynchronously with the clock.

|
PCLK |
|

I
|

PRESETn A {/ |
|

|
l

|

I .
| | De—assertegl asynchronously with PCLK
| : |
|

|

T

|

|

|
]
./ De-asserted in synchronization with
' PCLK

I

I

PRESETn_PCLK (Internal signal) :
I

I

PRDATA[31:0] Unknown !\

|
|
|
PWM_CLK |
|
|
PRESETn_PWMCLK (Internal signal) :\

l

|

/

I De-asserted in
synchronization with

|
|
|
|
T
|
|
|
I
|
|
1
PWMINT Unknown K
|

PWM  Unknown \ PWM_CLK
Figure 17.2-1 Reset Timing
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17.21.2  Interrupt Timing

The figure below shows the timings of output of the three types of interrupt, rising and falling edges of the PWM signal
and clearing of the counter.

PWM_CLK <.
PWME /

PWM cycle

Counter value

0000_0000h

PWM

Rising edge of PWM
r

i
! Rising edge
! detection signal
|
i
i

PWMINT

Falling edge
detection signal

PWMINT

Counter clearing
signal

PWMINT

Figure 17.2-2 Interrupt Output Timing
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17.3 Register Descriptions
For the register base addresses (<KPWMO_SO_base>to <PWM15_S0 base>), see the section of Address Map.

17.3.1 List of Registers
Table 17.3-1 lists the registers.

Table 17.3-1  List of Registers

Access Unit

Offset Address  Register Name Abbreviation*" Initial Value (bits)

000h PWM control register PWMm_PWMCTR 0000_0000h 32

004h PWM cycle setting register PWMm_PWMCYC 0000_0000h 32

008h PWM low-level width setting register PWMm_PWMLOW 0000_0000h 32

00Ch PWM counter register PWMm_PWMCNT 0000_0000h 32

010h PWM interrupt enable register PWMm_PWMIEN 0000_0000h 32

014h PWM interrupt register PWMm_PWMINT 0000_0000h 32

018hto 01Ch  Reserved area Reserved Undefined 32

Note 1. m=0to 15

RO1UH0983EJ0110 Rev.1.10 REN ESAS Page 237 of 2134

May 31, 2023



RZ/N2MA

Section 17 Pulse-Width Modulation Timer (PWM)

17.3.2

Register Descriptions

The function of each register is given below.

17.3.21

PWM Control Register (PWMm_PWMCTR) (m = 0 to 15)

This register controls the PWM operation.

Access Size: 32 bits
Address(es): <PWMO0_SO0_base> + 0000h <PWM8_S0_base> + 0000h
<PWM1_S0_base> + 0000h  <PWM9_S0_base> + 0000h
<PWM2_S0_base> + 0000h  <PWM10_S0_base> + 0000h
<PWM3_S0_base> + 0000h  <PWM11_S0_base> + 0000h
<PWM4_S0_base> + 0000h <PWM12_S0_base> + 0000h
<PWMS5_S0_base> + 0000h <PWM13_S0_base> + 0000h
<PWM®6_S0_base> + 0000h <PWM14_S0_base> + 0000h
<PWM7_S0_base> + 0000h <PWM15_S0_base> + 0000h
Initial Value: ~ 0000_0000h
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
T
— — — — — — — — — — — — — — PWMPS[1:0]
1
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 RW RW
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
— | = = = = = = = =1 =1 =1 = [pwwm)"MT|Pwme Pwms
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 RW RW RW R

Table 17.3-2 PWMm_PWMCTR Register Contents

Bit Position

Bit Name

Description

31t0 18

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

17,16

PWMPS[1:0]

PWM operation clock frequency division setting (PWM_CLK frequency division).
00b: Frequency division by 1 (no frequency division)
01b: Frequency division by 16
10b: Frequency division by 256
11b: Frequency division by 2048

15to 4

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

PWMHL

PWM signal output level setting
Ob: The PWM signal is output as it is.
1b: The PWM signal is inverted and output.

PWMTM

PWM counter setting (PMW counter initial value setting)

When this bit is set to 1b, any count value can be set in the PWMm_PWMCNT register, which is

a PWM counter. Set this bit to Ob when operating the PWM.

PWME

Enable counter operation

Ob: Disable
1b: Enable

PWMS

The PWM output value can be read.
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Note: The relationship between PWMTM bit and PWME bit is shown in Table 17.3-2a.

Table 17.3-2a
PWMTM PWME Description
1 X Any count value can be set in the PWMm_PWMCNT register, which is a PWM
counter.
0 0 Counter is stopped and cleared.
0 1 Counter is counting up.
Note: x = Don’t care
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17.3.2.2 PWM Cycle Setting Register (PWMm_PWMCYC) (m = 0 to 15)

This register is a 24-bit register that sets the cycle of the counter that generates PWM output. The setting value to the
PWMm_PWMCYC register is obtained by the following formula.

PWMm PWMCYC register setting value = (PWM period (ns) / (PWM_CLK period (ns) x Division ratio)) — 1

(Ex) When the period of the counter that generates PWM is 100,000,000 ns (10 Hz), the period of PWM_CLK is
20.8333 ns (48 MHz), and the PWM_CLK division setting is 1, the setting value of the PWMm_PWMCYC
register is as follows.

PWMm PWMCYC register =(100,000,000ns / (20.8333 ns x 1)) — 1

setting value =4,800,000
=493E00h
Note: To change the setting value of the PWM cycle setting register (PWMm_PWMCYC), set the PWME bit of the
PWM control register (PWMm_PWMCTR) to 0b and stop the counter operation. If it is changed during counter
operation, PWM output may not be performed correctly.
Access Size: 32 bits
Address(es): <PWMO0_SO0_base> + 0004h <PWM8_S0_base> + 0004h
<PWM1_S0_base> + 0004h  <PWM9_S0_base> + 0004h
<PWM2_S0_base> + 0004h  <PWM10_S0_base> + 0004h
<PWM3_S0_base> + 0004h  <PWM11_S0_base> + 0004h
<PWM4_S0_base> + 0004h  <PWM12_S0_base> + 0004h
<PWM5_S0_base> + 0004h  <PWM13_S0_base> + 0004h
<PWM6_S0_base> + 0004h  <PWM14_S0_base> + 0004h
<PWM7_S0_base> + 0004h  <PWM15_S0_base> + 0004h
Initial Value: ~ 0000_0000h
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
T T T T
= = = = = = = = PWMCYC[23:16]
1 1 1 1
Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RW R R R R RW RW RW RW RW RW RW RW
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
T T T T T T T T T T T
PWMCYC[15:0]
1 1 1 1 1 1 1 1 1 1 1
Initial Value 0 0 0 0