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The utilization of intelligent technology is advancing in all aspects of our lives, including electric household appliances, industrial equipment, building
management, power grids, and transportation. The cloud-connected “smart society” is coming ever closer to realization. Microcontrollers are now expected
to provide powerful capabilities not available previously, such as high-performance and energy-efficient control combined with interoperation with IT
networks, support for human-machine interfaces, and more. To meet the demands of this new age, Renesas has drawn on its unmatched expertise in
microcontrollers to create the RZ family of embedded processors. The lineup of these “next-generation processors that are as easy to use as conventional

microcontrollers” to meet different customer requirements.

The Zenith of the Renesas micro
As embedded processors to help build the next generation of advanced products, the RZ family offers features not available elsewhere and brings new value

to customer applications.

Positioning of the RZ Family
Microcontrollers & Microprocessors, System-on-Chips (SoCs) Analog and Power Devices

@\ High-end 32/64-bit MPUs = Analog products = RF products
Rz

High-resolution HMI, Industrial network & real-time control

= Clocks & Timing = Sensor products
ﬁin\ Advanced 32-bit MCUs = Interface & Connectivity = Space & Harsh environment

Arm ecosystem, Advanced security, Intelligent loT

= Memory & Logic
%ﬁ High Power Efficiently 32-bit MCUs = Power & Power management

Motor control, Capacitive touch, Functional safety, GUI . )
= Programmable Mixed-signal,

RISC-V  General-purpose 64-bit MPUs (RZ/Five Group) ASIC, & IP products

products  Application-specific 32-bit MCUs

o  Ultra-low Energy 8/16-bit MCUs
RU 78 Bluetooth® Low Energy, SubGHz, LoRa®-based Solutions

Automotive actuators & sensors, Low-end ECUs = Timing = Power Management
, . . = Wireless Power = Sensors
- (@ Automotive 32-bit MCUs
RHB8SO  pich functional safety and embedded security features = Battery Management = Video & Display

AW Automotive SoCs = Power Devices

R-Car Next generation of automotive computing
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RZ Family Portfolio

64-hit Cortex®-A CPU, Up to 1.8GHz
Low-power Embedded Al
for Vision-Al Application

32-hit Cortex®-A/M/R CPU, Up to 500MHz
Multi-protocol Industrial Network and TSN
for PLC, Remote 10, Gateway

32-hit Cortex®-R CPU, Up to 800MHz

Real-time Control

Multi-protocol Industrial Network and TSN, Multi-protocol Encoder I/F
for AC servo, Actuator, Inverter

32/64-bit Cortex®-A CPU, Up to 1.5Hz
64-bit RISC-V CPU, Up to 1.0GHz
for HMI and loT Application

32/64-bit Cortex®-A CPU, Up to 1GHz
- DDR3L/4 (RZ/A3UL)
- Up to 10MB Embedded RAM for HMI Application

=

m® and Cortex® are registered trademarks of Arm Limited (or its subsidiaries) in the EU and/or elsewhere.




Vision Al
RZ/V Series

Industrial
Network

Real-time
Control
RZ/T Series

loT Edge
RZ/G Series

HMI
RZ/G Series
RZ/A Series

Linux / Android™ / Multi-0S with RTOS

RZN2M
1.0GHz Dual-core Cortex-A53,
DRP-AI(576-MAC), 4K-ISP

RZ/N2H
1.8GHz Quad-core Cortex-A55,
DRP-AI3(4K-MAC), 4K-ISP, 3D-GPU

RZ/N2MA
1.0GHz Dual-core Cortex-A55,
DRP-AI(576-MAC), OpenCV Accelerator

RZ/V2L
1.2GHz Dual-core Cortex-A55,
DRP-AI(576-MAC), 3D-GPU

RZ/N1D
500MHz Dual-core Cortex-A7,
125MHz Cortex-M3, Industrial Ethernet

RTOS

RZ/N1S
500MHz Cortex-A7,125MHz Cortex-M3,
Industrial Ethernet

RZ/N1L
125MHz Cortex-M3,
Industrial Ethernet

RZ/N2L
400MHz Cortex-R52,
Industrial Ethernet

RZ/T1
600MHz Cortex-R4, 150MHz Cortex-M3,
1-axis motor control, Industrial Ethernet

RZ/T2M
800MHz Dual-core Cortex-R52,
2-axis motor control, Industrial Ethernet

RZ/G3S
1.1GHz Cortex-A55, 250MHz Dual-core
Cortex-M33, LPDDR4/DDR4

RZ/Five
RISC-V, 1.0GHz AX45MP, DDR4/3L,
GbEthernet, CAN-FD

RZ/T2L
800MHz Cortex-R52,
2-axis motor control, EtherCAT

RZ/G1H

1.4GHz Quad-core Cortex-A15 + Cortex-A7,

DDR3, 3DG, H.264

RZ/G2H

1.5GHz Quad-core Cortex-A57 + Cortex-A53,

LPDDR4, 3DG, H.264/5

RZ/ATH
400MHz Cortex-A9, 10MB RAM,
LCDC, JPEG, Ethernet, USB

RZ/A2M
528MHz Cortex-A9, 4MB RAM, LCDC,
JPEG, MIPI-CS, Ethernet, USB

RZ/G1M
1.5GHz Dual-core Cortex-A15,
DDR3L, 3DG, H.264

RZ/G2M

1.5GHz Dual-core Cortex-A57 + Cortex-A53,

LPDDR4, 3DG, H.264/5

RZ/ATM
400MHz Cortex-A9, 5MB RAM,
LCDC, JPEG, Ethernet, USB

RZ/A3UL
1.0GHz Cortex-A55, DDR4/3L,
LCDC, GbEthernet, USB

RZ/G1N
1.5GHz Dual-core Cortex-A15,
DDR3L, 3DG, H.264

RZ/G2N
1.5GHz Dual-core Cortex-A57,
LPDDR4, 3DG, H.264/5

RZ/A1LU
400MHz Cortex-A9, 3MB RAM,
LCDC, JPEG, Ethernet, USB

RZ/G1E
1.0GHz Dual-core Cortex-A7,
DDR3, 3DG, H.264

RZ/G2E
1.2GHz Dual-core Cortex-A53,
DDR3L, 3DG, H.264/5

RZ/A1L
400MHz Cortex-A9, 3MB RAM,
LCDC, Ethernet, USB

Android is a trademark of Google LLC.

RZ/G2L
1.2GHz Dual-core Cortex-A55,
DDR4/3L, 3DG, H.264, CAN-FD

RZ/A1LC
400MHz Cortex-A9, 2MB RAM,
LCDC, Ethernet, USB

RZ/G2LC
1.2GHz Dual-core Cortex-A55,
DDR4/3L, 3DG, CAN-FD

RZ/G2UL
1.0GHz Cortex-A55,
DDR4/3L, CAN-FD, ADC
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RZ/V Series

RZ/V Series Features

= Al performance scalability to cover wide range of applications

® |ntegrates Renesas original Al accelerator DRP-AI to deliver up to 80TOPS
= Realize best Al power efficiency up to 10TOPS/W

® |ntegrated ISP (upto 4k) and Video Codec

® Provides Vision Processing Accelerator (OpenCV) as DRP library

® Equipped with a 3D Graphics Engine for fast image rendering

* DRP: Dynamically Reconfigurable Processor

RZ/V Series Application

Service Robot Retail
e .
- = i
| =N
AGV/AMR Al Camera Agriculture

Smart Home

‘\\'i,\ W

s

Healthcare

N

)
15 &
[\ |

Industrial

Tk

Smart Building
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Features of DRP-Al

DRP-AI consists of AI-MAC (multiply-accumulate processor) and DRP (reconfigurable processor). Al processing can be executed at high speed by assigning Al-
MAC for operations on the convolution layer and fully connected layer, and DRP for other complex processing such as preprocessing and pooling layer.

Example of Neural Network

Pooling and Other Layer

These layers requires
various type of operation.

Convolution Layer

i K W Cconvolution
This layer requires many B Pooling
MAC operation. S SoftMax

B Other

For more detailed technical information on DRP-AI, please refer to the following white paper.
White Paper: Embedded Al-Accelerator DRP-Al [4
Next Generation Highly Power-Efficient Al Accelerator (DRP-AI3): 10x Faster Embedded Processing in Advanced Al for Autonomous Systems [

While most Al accelerators specialize only in Al inference and rely on the CPU for

] Other Al Accelerator DRP-Al

pre- and post-processing, DRP-Al integrates pre- and post-processing and Al
inference into a single DRP-Al hardware to achieve superior Al processing Post-processing
performance.
p I Inference
[ Il CPU Pre/Post-processing
§ Il DRP-Al Pre/Post-processing
'—
()]
£
g Improyved
8 by DRP-AI Pre/Post-processing
a
) .
Other Al Accelerator DRP-AI
RZ/V Series Specification
Items NEW  RZ/V2H RZNV2MA RZ/N2M RZ/V2L
Main CPU Briivicpa Cortex®-A53 x 2 Cortex®-AB3 x 2 Cortex®-A55 x 2
Cortex®-R8 x 2
Sub CPU Cortex®-M33 = = Cortex®-M33
Al Accelerator Performance 10 TOPS/W 1TOPS/W 1TOPS/W 1TOPS/W
(DRP-A) Max. 80 TOPS Max. 1 TOPS Max. 1 TOPS Max. 0.5 TOPS
Resnet50: 830 fps Resnet50: 28 fps Resnet50: 28 fps Resnet50: 17 fps
4K ISP (option) B 4K ISP Simple ISP
B L e (hardware) (hardware) (software)
MIPI-CS2 I/F 4-lane x 4ch — 4-lane x 1ch 4-lane x 1ch
Computer Vision Accelerator OpenCV Accelerator OpenCV Accelerator - OpenCV Accelerator
Video Codec H.265, H.264 H.265, H.264 H.265, H.264 H.264
Graphics 3D Graphics (option) - 2D Graphics 3D Graphics
551pin PBGA, 21Tmm x 21mm
Package 1368pin FHBGA, 19mm x 19mm 841pin FCBGA, 15mm x 15mm 841pin FCBGA, 15mm x 15mm 0.8mm ball pitch
9 0.5mm ball pitch 0.5mm ball pitch 0.5mm ball pitch 456pin PBGA, 15mm x 15mm
0.5mm ball pitch



https://www.renesas.com/us/en/document/whp/embedded-ai-accelerator-drp-ai?language=en&r=25422791
https://www.renesas.com/us/en/document/whp/next-generation-highly-power-efficient-ai-accelerator-drp-ai3-10x-faster-embedded-processing?r=1506261
https://www.renesas.com/us/en/document/whp/embedded-ai-accelerator-drp-ai?language=en&r=25422791
https://www.renesas.com/us/en/document/whp/next-generation-highly-power-efficient-ai-accelerator-drp-ai3-10x-faster-embedded-processing?r=1506261
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RZ/N2M Group

CPU

® 2x Cortex-Ab3 (up to 1.0GHz)

Vision and Al

= Al Accelerator; DRP-Al at 1.0 TOPS/W class
® |mage Signal Processor (ISP) of multi-stream available
= Camera Interface; 2x MIPI CSI-2

® Face and Human Detection Engine
Video and Graphics

® H.265/H.264 Multi Codec

= JPEG Codec Engine

= 2D Graphics Engine

Display Interface

= MIPI-DSI (4-lane)

= HDMI 1.4a

Audio Interface

= Serial Sound Interface x 1ch
Communication Interface

= SD Host x 2ch

® PCl-Express 2.0 (2-lane) x 1ch

® Gigabit Ethernet x 1ch

= USB3.1 Gen1 Host/Function x 1ch

= |’C Bus x 4ch

= SCI x 6ch

= UART x 2ch

Memory Interface

= NAND Flash Interface ONFI1.0 x 1ch
= eMMC 4.5.1 x 1ch

= 32-bit LPDDR4-3200 x 1ch

Security

® Hardware Security Engine

RZ/V2L Group

CPU
® 2x Cortex-Ab5 or 1x Cortex-Ab5 (up to 1.2GHz)
= 1x Cortex-M33 (up to 200MHz)
Vision and Al
® Al Accelerator; DRP-AI
* Image Signal Processor (Simple ISP) Function is provided as DRP Library
= Camera Interface; 1x MIPI CSI-2 / 1x Digital Parallel
Video and Graphics
= H.264 Codec
= 3D Graphics Engine
Display Interface
= MIPI-DSI (4-lane)
= Digital Parallel
Audio Interface
= Serial Sound Interface x 4ch
Communication Interface
® Gigabit Ethernet x 2ch
= USB2.0 Host x 1ch
® USB2.0 Host/Function x 1ch
= |’CBus x 4ch
® SCI x 2ch
= UART x 5ch
Memory Interface
= SP| Multi I/0 (8bit DDR) x 1ch
= SDHI (UHS-I) / eMMC x 1ch
= 16-bit DDR3L-1333/DDR4-1600 x 1ch
Security
® Hardware Security Engine (Option)

B RZ/V2M block diagram

Arm Debugger (CoreSight™)

Arm® Cortex®-A53: 1GHz | Arm® Cortex®-A53: 1GHz

Image Sensor I/F

MIPI CSI-2 v1.2
(4Lanes, 2ch)

Display I/F
HDMI v1.4a TX (1ch)

Audio I/F
12S (1ch)

M RZ/V2L block diagram

DMAC (16¢ch) [L118: 32KB][L1 DS: 32KBJJ[L11S: 32KB][L1 DS: 32KB]
Power control [ NEON FPU_JJ[_NEON FPU_ |
| 12$: 512KB |
i) |
PWM (16¢ch) RAMA 200KB RAMB 1MB
=2  SesingandAnalysing

Al-accelerator (DRP-AI)

General Processing | Multi-target detection
Accelerator (Face, Person’s body)

Camera ISP 2D Graphics engine
H.264/265 Multi Codec JPEG Codec

Trusted Secure IP

Arm Debugger (CoreSight™)

Arm® Cortex®-A55: 1.2GHz | Arm® Cortex®-A55: 1.2GHz

DMAC (16ch) [L11S: 32KB[L1 DS: 32KBJ{[ LT IS: 32KB][L1 DS: 32K]} Cmf
Power control NEow_J[_FPU_ |l NEON J[_FPU ‘2[-)0MHZ

1.3$: 256KB w/ECC

32-bit Timer (1ch)

16-bit Timer (8ch)

I RAM 128KB w/ECC I

PWM (8ch)

WDT (3ch)

I Al-accelerator (DRP-Al) I

Image Sensor I/F
MIPI CSI-2 (4Lanes, 1ch)

Image Scaling Unit (5M pixel)l 3D GPU (Mali™-G31)

Parallel (HD-30fps, 1ch)

H.264 Enc/Dec (1920 x 1080pixel, 30fps)

Display I/F
MIPI DSI-2 (4Lanes, 1ch)

Secure Boot

Device Unique ID

Parallel (WXGA-60fps, 1ch)

Crypto Engine JTAG Disable
Audio I/F TRNG OTP 4K-bit
SSI (128, 4ch)
SRC (1ch)

Peripheral I/F
SDI (2ch)

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

PCle Gen2 (2Lane)
Gbit Ethernet MAC (1ch)
12C (4ch)

CSI (6ch)

UART (2ch)

GPIO
Motor Controller
Environment Sensor I/F

External Memory I/F
LPDDR4 (32-bit)
eMMC (1ch)

Analog
ADC (20ch,12bit)
Temperature sensor (2ch)

Peripheral I/F
SDHI (UHS-I, 1ch)
USB2.0 (Host, Tch)

USB2.0 (Host/Peripheral, 1ch)
Gbit Ethernet MAC (2ch)
12C (4ch)

SCI 8/9-bit (2ch)
SCIF(UART) (5¢h)
RSPI (3ch)
CAN-FD (2ch)
GPIO

External Memory I/F
DDR3L/DDR4-1600 (16-bit)
SPI Multi I/0 (8-bit DDR, 1ch)
SDHI (UHS-1) / eMMC (1ch)

Analog
12-bit ADC (8ch)
Thermal Sensor (1ch)



RZ/V2MA Group

CPU

® 2x Cortex-Ab3 (up to 1.0GHz)
Vision and Al

= Al Accelerator; DRP-Al at 1.0 TOPS/W class
® (OpenCV Accelerator (DRP)

Video and Graphics

® H.265/H.264 Multi Codec
Communication Interface

SD Host x 2ch

PCI-Express 2.0 (2-lane) x 1ch
Gigabit Ethernet x 1ch

USB3.1 Gen1 Host/Function x 1ch
I’C Bus x 4ch

SCI x 6¢h

= UJART x 2ch

Memory Interface

= eMMC 4.5.1 x 1ch

= 32-bit LPDDR4-3200 x 1ch

RZ/V2H Group

CPU

® 4x Cortex-A55 (up to 1.8GHz)

® 2x Cortex-R8 (up to 800MHz)

® 1x Cortex-M33 (up tp 200MHz)

Vision and Al

® Al Accelerator: DRP-Al at 10TOPS/W class
= (OpenCV Accelerator (DRP)

® Camera Interface: MIPI-CSI2 (1/2/41ane) x 4ch
Video and Graphics

® H.265/H.264 Multi Codec

® 3D Graphics Engine Mali-G31 (Option)

® |mage Signal Processor (ISP) Mali-C55 (Option)
® Display OUT: MIPI-DSI (1/2/4lane) x 1ch
Communication Interface

= SD Host x 2ch

= PCl-Express 3.0 (4lane x 1/2lane x 2)

® (igabit Ethernet x 2ch

= USB3.2 x 2ch, USB2.0 x 1ch

Memory Interface

= eMMC 4.5.1 x 1ch

= 32bit LPDDR4/4X-3200 x 2ch

Security

= Hardware Security Engine (Option)

B RZ/V2ZMA block diagram

Arm Debugger (CoreSight™) Arm® Cortex®-A53: 1GHz Arm® Cortex®-A53: 1GHz
DMAC (16¢h) L11$: 32KB || L1 D$: 32KB|| | L1 1$: 32KB |[L1 D$: 32KB
e
Timer (32ch) L28: 512K8
PWM (16ch)
WDT (2ch) RAMA 200KB RAMB 1MB
Analog

Temperature sensor (2ch)

Arm Debugger

I Al-accelerator (DRP-AI) | Vision Accelerator (DRP) I
I H.264/265 Multi Codec I

Arm® Cortex®-A55 f§ Arm® Cortex®-R8 BArm® Cortex®-M33

0STM (32-bit x 8ch)
CMTM (32-bit x 8ch)
WDT x 4ch

Audio
SSI(12C) TDM x 10ch
SPDIF x 3ch
ASRC / ADMAC
ADG
PDM (input) x 6ch

Arm Trust Zone Quad 1.8GHz (0/D) §  Dual 800MHz 200MHz
Interrupt Controller L11=32KB+D=32kB)core [ L1:(1=32KB+D=32KB) core FPU
PLL/SSCG L3:1MB TCM:(1=128KB+D=128KB}/core| DSP extension
Standby
DMAC (80ch)
Event Link Controller RAM 6MB w/ECC
[l (G LT Vision Accerelator
GPTV\F:T)Emm DRP-AI 80TOPS DRP

GPU [Mali™ G31] (option) | ISP [Mali™ C55] (option)
Camera IN: MIPI-CSI2 4-lane x4 H.264/265 Enc./Dec.
Display OUT: MIPI-DSI 4-lane x1 Image Scaling Unit

Secure Boot Device Unique ID
Crypto Engine JTAG Disable
TRNG OTP 32K-bit

Peripheral I/F
SDI (2ch)

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

PCle Gen2 (2Lane)
Gbit Ethernet MAC (1ch)
IIC (4ch)

CSI (6ch)

UART (2ch)

GPIO

External Memory I/F
LPDDR4 (32-bit)
eMMC (1ch)

Interfaces

LPDDR4/4X w/ECC
32-bit x 2 (12.8GB/s x 2)

XSPI x 2 (4, 8-bit DTR)

SDIO + eMMC x 1ch

SDIO x 2ch
- SDI0: v3.0/UHS-
- eMMC: JEDEC 4.5.1

USB3.2 (Gen2 x 1)
- Host x 2ch

USB2.0
- Host / Func. x 1ch
- Host x 1ch

GbEthernet x 2ch (IEee1588)
PCle Gen3 4L x 1/2L x 2 (RC/EP)
IRQ x 16ch
NMI
I’C x 1ch
I’C x 9ch
SCIF x 1ch
RSCl(uART/sPI/C host) x 10ch
RSPI x 3ch
CAN-FD x 6ch
GPIO x 86port

Analog
12-bit ADC (8ch)
Thermal Sensor (1ch)
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Flexible Development Kits

These products are evaluation boards with RZ/V series configured as the key device and are capable of easily implementing software
development such as camera sensor input image processing, low power consumption Al inference, video streaming, and etc.

H RZ/V2H Evaluation Board Kit

P/N: RTKOEF0168C04000BJ
LPDDR4X: 8GB x 2

xSPI Flash Memory: 64MB

micro SD x 2

High Speed Interface

— Gigabit Ethernet x 2

— USB3.2 Gen2 x 2

— USB2.0 x 2 (0TG x 1, Host-only x 1)
— PCle Gen3 x 1 (4 lanes max)

— MIPI CSI-2 Camera Interface x 4
— MIPI DSI Display Interface x 1

W RZ/V2L Evaluation Board Kit

P/N: RTK9754L23S01000BE

P/N: RTK9754L27S01000BE (Secure Type)
DDR4 SDRAM: 2GB

eMMC: 64GB

QSPI NOR Flash: 512MB

microSD x 1

A/D Converter Interface

Il RZ/V2M Evaluation Board Kit

_— = P/N: V2M_EVK

= CMOS image sensor equipped board included
(SONY/IMX415, CS mount equipped)
LPDDR4: 32Ghit

eMMC: 16GB

HDMI Type-A x 1

USB3.1 Gen1 Type-C x 1

microSD x 1

W RZ/V2MA Evaluation Board Kit

P/N: SBEV-RZ/V2MA-KIT
LPDDR4: 32Gbit

eMMC: 16GB

Ethernet x 1

USB3.1 Gen1 Type-C x 1
microSD x 1

PCle x 4 slot (2-lanes available)




“Easy to Use” with Al SDK

Visit the webpage below for the latest information on Al SDK
https://renesas-rz.github.io/rzv_ai_sdk/latest/ [

Al SDK eliminates complex build tasks and enables immediate Al evaluation

Renesas RZ/V Al
210 Al Applications and Al SDK

on RZ/V series

The best solution for starting your
Al applications.

Provided by Renesas Electronics Corporation

E The best solution for starting your Al applications.
~ L Al Applications and AI SDK are quick and easy solutions for starting AL
! It provides various Al applications for free.
Get
the Board
Gl RZ/v2L
& -
<’v~‘> / Al Applications M\ Evaluation Board Kit
= = coaw
AISDK
] {_
To keep you updated, Choose Al Application Deploy Application with Al SDK.
Watch our GitHub repository ° based on your use case. a Application Source code build is also available. e B Roocanion.nthe Bomd.
) Watch
v AISDK

The customers only need to select their use case w/o requiring Al training.
Provided as a free Open-Source Software on Github and can be used in MP.

M Agriculture l Smart Building

fFuL Vest

Apple scab is detected

\(’UNAUTHORISED >
VEHICLES

Father [Werld NEWS

. Crack
Detected

M Healthcare

A Need rescue



https://renesas-rz.github.io/rzv_ai_sdk/latest/
https://renesas-rz.github.io/rzv_ai_sdk/latest/
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RZ/N Series

RZ/N Series Features

1. Provides optimized microcontrollers for a variety of industrial network applications
2. Integrated Ethernet switch and EtherCAT slave controller alongside support for major Industrial Ethernet protocols and TSN

3. Redundant network configuration reduces network downtime to zero

1. Provides optimized microcontrollers for a variety of industrial network applications
The RZ/N1 series lineup provides a choice of three CPU options and features the Renesas R-IN engine (“R-IN engine”) and an on-chip 5-port Gigabit Ethernet
switch, making it ideal for a variety of industrial network applications. Integrating the functionality of a communication CPU and key peripheral components
helps reduce the BOM cost.
The RZ/N2L is optimized for the role of dedicated network companion chip, simplifying the task of adding network functionality to industrial equipment. Since
it handles network-related processing independently of the external CPU, Industrial Ethernet support can be implemented without the need to make major

changes to the existing application software.

Conventional configuration Configuration using RZ/N
Controller
RZ/N1D
Communication
DDR2/3 q DDR2/3 App RN  Ethernet
cru CPU  engine switch

Ethernet switch - Gateway

RZ/N1S, RZ/N2L

App Communication Large-
ge
CPU ) App canacit R-IN Etheret
(medum-performance) erl CPU RpAMy engine | switch

Remote 10
RZ/N1L, RZ/N2L

Communication Large- R-IN Ethemet
CPU ) AP engine | switeh

Configuration using network companion chip

Communication
CPU é

RZ/N2L

Large-
capacity
RAM

Ethernet
switch

CPU
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2. Integrated Ethernet switch and EtherCAT slave controller alongside support for major Industrial Ethernet protocols and TSN
A wide range of Industrial Ethernet protocols are supported. Separating application processing and network processing allows for more efficient application

control.
- - RZ/N hardware
: Software
CUSTOMER Application
PROFINET OPC UA EtherNet/IP Modbus CC-Link [E~ POWERLINK CoE, EoF, Modbus/ CAN Open
RT/IRT . PUB/SUB DLR /TCP Field Basic FoE, SoE RTU, ASCII
i%%%%ﬂ “3OPC UA Etheri'et/IP Modbus CCLNKIEGea potire Nk Modbus CANopen
TSN ClassA

CC-LinkIE TSN

EtherCAT PROFIBUS Device Net
SSC

®
— P{R[O[F]! o .
EtherCAT: Devicei et
TCP/IP, UDP/IP, PTP control, TDMA control erc BTUTs
Driver Driver Driver
RS-485 CAN
Ether PHY transceiver | | transceiver

3. Redundant network configuration reduces network downtime to zero
Advanced redundant network configuration support helps eliminate network downtime.
— Redundant network connections: Parallel Redundancy Protocol (PRP)
— Looped network connections: HSR (High-availability Seamless Redundancy), DLR (Device Level Ring), RSTP (Rapid Spawning Trees)

RZ/N Series Application

PLC industrial controllers Industrial switches Sensor hubs Gateways

Communication modules Remote |/0
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RZ/N2L Group B RZ/N2L Group block diagram

CPU core Cortex®-R52

= Arm® Cortex®-R52 400/200MHz

= QOperating frequency: 400MHz/200MHz [ FPU | MPU | Debug | GIC |
= Single-precision/double-precision floating-point unit I Cache: D Cache:

On-chip memory ‘ 16KB w/ ECC ‘ ’ 16KB w/ ECC ‘
= Tightly Coupled Memory: 128KB (w/ ECC) + 128KB (w/ ECC) ATCM BTCM

= 1.5MB on-chip RAM (with ECC) ‘ 128KB w/ ECC ‘ ‘ 128KB w/ ECC ‘
Features

= TSN support Memory

= 3-port Gigabit Ethernet switch RAM 1.5MB w/ ECC

= EtherCAT slave controller

= Parallel host/serial host interface Ethernet Sub System Host I/F

= PWM timer 1 x EthernetMAC (1Gbps) Parallel I/F

] Az interface With switch + IEEE1588 Serial I/F

= ADC EtherCAT Slave Controller

= Trigonometric function unit GMAC Interfaces

= CAN-FD 6 x SCI

= USB2.0 3IxIC

= SPI, SCI, I'C 2 x 8ch DMAC 2 » CAN-FD

= xSPI JTAG Debug USB 2.0 HS (Host/Func)
Safety.functlops o o . Clock Generation Circuit GPIO

® Register write protection, input clock oscillation stop detection, and CRC T P

® |solated peripheral function access via MPU foonometne un AJIIF

Packages Timers Memory Interfaces

= 225-p_|n FBGA (13mm x 13mm, 0.8mm p-ItCh) 8 % 16-bit + 1 x 32-bit 4ryx <Pl

® 121-pin FBGA (10mm x 10mm, 0.8mm pitch) MTU3

® Tj=—-45°C to +125°C 2 x XSPI

6 x 16-bit CMT
1 x 32-bit CMTW
18 x 32-bit GPT

SRAM I/F (16-bit bus)
SDRAM I/F (16-bit bus)
Burst ROM I/F (16-bit bus)

1 x 14-bit WDT
: Analog
Security (4 +8) x 12-bit ADC
Secure boot
JTAG w/ disable function

RZ/N2L Product Lineup
Part Number R9A07G084M08GBG R9A07G084M04GBG R9A07G084MO8GBA R9A07G084M04GBA
CPU Cortex®-R52 (Max 400MHz)
Tightly Coupled Memory ATCM 128KB (w/ECC) / BTCM 128KB (w/ECC)
RAM 1.5MB (w/ECC)
External bus 8, 16bit Not Supported

Serial Host OSPI/QSPI QSPI
Host I/F ;

Parallel Host 8, 16hit Not Supported

EtherCAT®, PROFINET RT/IRT, EtherNet/IP™, TSN (IEC/IEEE 60802 Industrial Profile),

LU G LS CC-Link IE Field Basic, OPC UA over TSN

Ether Port 3 ports | 2 ports
Motor Control Peripherals PWM Timer (MTU3, GPT), ADC*, >4 Interface, Trigonometric function unit
Security Supported Not Supported | Supported Not Supported
Power 1.1V, 1.8V, 3.3V
Operating Temperature Tj =-40 to +125°C
Package FBGA FBGA
Pin Count 225pin 121pin
Package Information 13mm x 13mm, 0.8mm pitch 10mm x 10mm, 0.8mm pitch
*225pin only
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RZ/N1D Group

CPU core M RZ/N1D Group block diagram

= Arm® Cortex®-A7 dual-core processor
= Qperating frequency: 500MHz
Cache memory
® |1 l-cache: 16KB x 2, D-cache: 16KB x 2
= |2:256KB
Internal memory
= 2MB (ECC)
External memory
= DDR2/DDR3 controller
= Quad I/0 SPI
= SDI0 eMMC
= NAND flash controller
R-IN engine
= Arm® Cortex®-M3
= Qperating frequency: 125MHz
= HW-RTOS accelerator
= Ethernet accelerator
Main Ethernet communication functions
= EtherCAT slave controller
= Sercos® Il slave controller
= HSR switch (400-pin)
= 5-port Ethernet switch
Other communication functions
UART x 8 channels
I’C x 2 channels

SPI x 6 channels (master x 4 channels, slave x 2 channels)

CAN
Other functions
= | CD controller

= ADC: 12-bit x 8 channels x 2 units (400-pin)

= ADC: 12-bit x 8 channels x 1 unit (324-pin)
= PWM timer, GPT
Package

= 400-pin: LFBGA, 17 x 17mm, 0.8mm pin pitch
® 324-pin: LFBGA, 15 x 15mm, 0.8mm pin pitch

Operating temperature
® Tj=-40°Cto +110°C

|
|
® |JSB Host/Function x 1 channel, Host 1 channel
| |
| |

System
2x16¢h DMAC
JTAG
Clock Generation Circuit

Timers
6 x 16-bit GPT
2 x 32-bit GPT
x 2
16 x PWM out

1 x WDT per CPU

Display
LCD Controller

Security (option)
Secure Boot, JTAG Lock,
Unique ID

Package
400-pin LFBGA 17mm x 17mm / 0.8mm pitch
324-pin LFBGA 15mm x 15mm / 0.8mm pitch

Arm® Cortex®-A7 Dual Core Processor
500MHz

[ FPU_J[ MMU ][ Debug ][ GIC ]

L1 Cache L1 Cache
|-Cache 16KB |-Cache 16KB
D-Cache 16KB D-Cache 16KB

L2 Cache 256 KB
SRAM 2MB (with ECC)

CPU Arm*® Cortex®-M3
125MHz
MPU | Debug [ nvic

HW-RTOS Accelerator
Ethernet Accelerator

EtherSwitch (4port + 1port)

(QoS, Aging, EEE, Snooping, DLR, TDMA, Storm
protection cut through, Jumbo frames)
EtherCAT Slave Controller

Sercos® Il Slave Controller

Interfaces
8 x UART
2x1C
2 x CAN
6 x SPI

USB2.0 HS
(Host/Func)

Memory Interface
Quad SPI
NAND Flash I/F
DDR2/DDR3 IF
2 x SDI0/eMMC

H Application example: Programmable logic controller block diagram

DDR2/3

Renesas
RZ/N1D

400BGA

GPIOs(LEDs,extension,...)
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RZ/N1S Group

CPU core

= Arm® Cortex®-A7 single-core processor

= Qperating frequency: 500MHz

Cache memory

® |1 l-cache: 16KB, D-cache: 16KB

= |2:128KB

Internal memory

= 6MB (ECC)

External memory

= Quad I/0 SPI

= SDI0O eMMC

= NAND flash controller

R-IN engine

= Arm® Cortex®-M3

= Qperating frequency: 125MHz

= HW-RTOS accelerator

= Ethernet accelerator

Main Ethernet communication functions

= EtherCAT slave controller

= Sercos® Il slave controller

= 5-port Ethernet switch

Other communication functions

= UJART x 8 channels

= |’C x 2 channels

® |JSB Host/Function x 1 channel, Host 1 channel
= SP| x 6 channels (master x 4 channels, slave x 2 channels)
= CAN

Other functions

= | CD controller

= ADC: 12-bit x 8 channels x 1 unit

= PWM timer, GPT

Package

® 324-pin: LFBGA, 15 x 15mm, 0.8mm pin pitch
= 196-pin: LFBGA, 12 x 12mm, 0.8mm pin pitch
Operating temperature

= Tj=-40°Cto +110°C

M RZ/N1S Group block diagram

System
2x16¢h DMAC
JTAG
Clock Generation Circuit

Timers
6 x 16-bit GPT
2 x 32-bit GPT
x 2
16 x PWM out

1 x WDT per CPU

Display
LCD Controller

Security (option)
Secure Boot, JTAG Lock,
Unique ID

Bl Application example: Sensor Hub block diagram

Package

324-pin LFBGA 15mm x 15mm / 0.8mm pitch
196-pin LFBGA 12mm x 12mm / 0.8mm pitch

500MHz

Arm® Cortex®-A7 Single Core Processor

[ _FPU_J[ MMU ][ Debug ][ GIC

L1 Cache
|-Cache 16KB
D-Cache 16KB

L2 Cache 128 KB

SRAM 6MB (with ECC)

CPU Arm*® Cortex®-M3
125MHz

MPU | Debug | nvic

HW-RTOS Accelerator

Ethernet Accelerator

EtherSwitch (4port + 1port)

protection cut through, Jumbo frames)

(QoS, Aging, EEE, Snooping, DLR, TDMA, Storm

EtherCAT Slave Controller

Sercos® Il Slave Controller

Renesas
RZ/N1S

196BGA

GPI0s(LEDs,extension,...)

Sensor Hub

Interfaces
8 x UART
2x1C
2 x CAN
6 x SPI

USB2.0 HS
(Host/Func)

Memory Interface
Quad SPI
NAND Flash I/F
2 x SDI0/eMMC
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RZ/N1L Group

R-IN engine M RZ/N1L Group block diagram
= Arm® Cortex®-M3

= Qperating frequency: 125MHz _ ; Package _ Interfaces
= HW-RTOS accelerator 2% 16ch DMAC 196-pin LFBGA 12mm x 12mm / 0.8mm pitch 8 x UART

= Ethernet accelerator JTAG 2x ¢
Internal memory Clock Generation Circuit SRAM 6MB (with ECC) 2 x CAN

e [ RmEge | o

Timers

External memor " .
- g d I/g Sgl ! 6 x 16-bit GPT CPU Arm® Cortex®-M3 l(JHSnE;[Z/FOU an?
ua 2% 32-bit GPT 125MHz
| |
n Eiﬁne'f\flmf? M x2 MPU | Debug | NvIC Memory Interface
; ash contro LTI’ : . 16 x PWM out HW-RTOS Accelerator Quad SPI
Main Ethernet communication functions 1 x WDT per CPU Ethernat Accelerator NAND Flash I/F
| |
EtherCAT slave controller e o o] s
= Sercos® Il slave controller (QoS, Aging, EEE, Snooping, DLR, TDMA, Storm
. i hrough [
® (3bE Ethernet switch protection cut through, Jumbo frames)
Other communication functions EtherCAT Slave Controller
= UART x 8 channels Sercos® Il Slave Controller

= |’C x 2 channels

= |JSB Host/Function x 1 channel, Host 1 channel
= SP| x 6 channels (master x 4 channels, slave x 2 channels)
= CAN x 2 channels

Other functions

= | CD controller

= ADC: 12-bit x 8 channels x 1 unit

= PWM timer, GPT

Package

® 196-pin: LFBGA, 12 x 12mm, 0.8mm pin pitch
Operating temperature

® Tj=-40°Cto +110°C

RZ/N2L: Development Environments (Integrated Development Environments)

o
yr-v. 7 RENESAS
Development * |AR Embedded Workbench® for Arm® e e’studio™'
environments
e? studio
Compilers e |AR C/C++ compiler*? e GNU tool**
Other tools e AP4 and FSP Smart Configurator code generation tools from e Code generation function available as a plug-in.
Renesas can be used.
ICEs o |-jet™/I-jet Trace™ for Arm Cortex®-A/R/M e J-Link LITE from Segger
e JTAGjet-Trace e J-Link series from Segger*®

*1. Eclipse-based development environment from Renesas (http://renesas.com/e2studio)

*2. Two versions of the software are available for download free of charge. One limits the code size to 32KB and can be used with no time limitation. The other has no limit on code size and expires after 30 days. (https://www.iar.com/EWARM)
*3. Arm CC is included in DS-5. In addition to the popularly priced DS-5 RZ/A and RZ/T editions, a fully functional evaluation version of DS-5 that expires after 30 days is available free of charge. Contact your DS-5 dealer for details.

*4. GNU TOOLS & SUPPORT Website (https://llvm-gcc-renesas.com/)

*5. Renesas does not handle ICEs from Segger. Contact a sales agent for details.
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RZ/N2L: Development Tools (Debuggers, ICEs)

e B orsinsicnt LAUTERBACH, |\

® PARTNER-Jet2 e microVIEW-PLUS * TRACE32 PowerView

e adviceLUNA Il e TRACE32 PowerDebug & PowerTrace

e exeGCC from Kyoto Microcomputer e Arm CC*? e Arm CC*?
e GNU tool*' e GNU tool,*' etc. e GNU tool*'
e Arm CC*? ® |AR C/C++ compiler® etc.

* |AR C/C++ compiler,* etc.

*1. GNU TOOLS & SUPPORT Website (https://llvm-gcc-renesas.com/)
*2. Arm CC is included in DS-5. In addition to the popularly priced DS-5 RZ/A and RZ/T editions, a fully functional evaluation version of DS-5 that expires after 30 days is available free of charge. Contact your DS-5 dealer for details.
*3. Two versions of the software are available for download free of charge. One limits the code size to 32KB and can be used with no time limitation. The other has no limit on code size and expires after 30 days. (https://www.iar.com/EWARM)

Code Generation Support: Flexible Software Package (FSP) + Smart Configurator (SC)

The FSP includes everything you'll need to start developing software: board-dependent  [iskbieisonwareiPackageliEsr)
programs, peripheral function drivers, middleware, and documentation on how to use ke P J
them.

Mutexes

Hardware Abstraction Layer (HAL) Drivers
Softweare timer

somonvastntof| [0 [aoo [PetsSsme] iopomr [poes | poso
Smart Configurator is a utility based on the concept of “combining software components w2 = TR
freely.” The intuitive GUI makes it easy to configure pins and FSP driver settings and to  [f" s+ [l Fotee = eemm 2o
generate source code customized for your use case. It works together with integrated aibiciacls) §IED

development environments such as IAR Embedded Workbench® for Arm from IAR Systems
and e? studio.




Renesas Starter Kit+ for RZ/N2L https://www.renesas.com/rskrzn2l [

® The board is mounted with a RZ/N2L with a 225BGA package and can be used to evaluate almost all of the device's functions.
® Emulator circuit is mounted, can start program debugging by simply connecting USB cable to PC.
® (Ordering number: RTK9RZN2LOS00000BE

J—— = 225-pin RZ/N2L MPU (R9A07G084M04GBG)

= Gigabit Ethernet PHY

® (Qctal flash memory

® Pmod™, Grove®, QWIIC®, and mikroBUS™ connectors
n

| |

-

Development oot

Pin header for external expansion
Includes a USB power cable that can also be used to connect an emulator.

RZ/N2L Industrial Network SOM Kit https://www.renesas.com/yconnect-it-rzn2| [

= YCONNECT-IT-RZN2L is a compact reference kit for evaluating applications using Industrial Ethernet communication
= Flexible power supply from either USB or 24V DC terminal or Arduino host board
= (Ordering number: YCONNECT-IT-RZN2L

2x Gigabit Industrial Ethernet connectors

2x PMOD connectors

Arduino dual-use connector

9-pin connector for external debugger connection and Segger J-Link OB for debugging via USB

Development Tools

CONNECT IT! ETHERNET RZ/N https://www.renesas.com/RZN-YConnect-It [

= CONNECT IT'ETHERNET RZ/N is the perfect solution kit for developers new to developing with the RZ/N1.
® The kit comes with not only an evaluation board, but also a JTAG emulator and various sample software.

® |t is possible to evaluate master communication / slave communication of industrial networks.

S = JTAG emulator

- Renesas — IAR I-jet Lite (20-pin flat ribbon/USB cable)
CONNECT IT! = 2 USB cables
ETHERNET RZ/N1S ® Startup manuals

= Pin setting tool

= RZ/N Solution Kit DVD

— User's manual

— 0S (Linux, ThreadX®(Evaluation version), HW-RTOS)
— Software PLC Codesys

— Protocol stacks

RZ Ecosystem Solutions from Partner Companies

Visit the webpage below for the information on RZ/N series solutions from partner companies.
https://www.renesas.com/products/microcontrollers-microprocessors/rz-mpus/rz-partner-solutions [



https://www.renesas.com/RZN-YConnect-It
https://www.renesas.com/products/microcontrollers-microprocessors/rz-mpus/rz-partner-solutions
https://www.renesas.com/rskrzn2l
https://www.renesas.com/yconnect-it-rzn2l
https://www.renesas.com/rskrzn2l
https://www.renesas.com/yconnect-it-rzn2l
https://www.renesas.com/RZN-YConnect-It
https://www.renesas.com/products/microcontrollers-microprocessors/rz-mpus/rz-partner-solutions

(e

RZ/T Series

RZ/T Series Features

= High-performance, high-speed real-time control

® |ntegrated peripheral functions

M High-performance, high-speed real-time control

Cortex®-R Processor with FPU

R Interrupt
Tightly Coupled Memory (ATCM) Interrupt. - ——
(w/ ECC) CPU Core controller P,

IRQADDR
Single-precision/
Tightly Coupled Memory (BTCM| double-precision
(w/ ECC) FPU Address for Interrupt

Service Routine
Instruction cache Data cache
(w/ ECC) (w/ ECC)

= High-speed RAM directly coupled to the CPU allows fast processing and bypassing of the cache for reliable real-time responsiveness.
= ECC for enhanced reliability

® Assures responsive interrupt handling suitable for embedded control applications.




M Integrated peripheral functions

Factory
Automation
Network

[\

PWM Timers

ASSP (EtherCAT, etc.)

Conventional MCU

IGBT

Factory
Automation
Network

Ethernet switch,
EtherCAT slave
controller

Incorporation

of peripheral
functions

________________

________________

RZ/T Series

PWM Timers
(MTU3, GPT)

Multiprotocol

20-21

IGBT

Absolute encoder Absolute
GPI0 or SI0 Encoder interface Encoder
FPGA O FPGA !
(encoder interface) . iegc_od_er_igtgrf_ac_e)_ B ' Unnecessary
® |ntegrates communication ASSP that would previously have been implemented as an external device.
® |ntegrates encoder interface that would previously have been implemented by an FPGA or ASIC.
EnDat 2.2 BiSS-C NIKON A-format FA-CODER HIPERFACE DSL
Related Heidenhein Corp iC-Haus GmbH NIKON Corporation TAMAGAWA SEIKI CO.,LTD. | SICK STEGMANN GmbH
specifications | http://www.heidenhain.de | http://www.biss-interface.com | http://www.nikon.co.jp http://www.tamagawa-seiki.co.jp | http://www.sick.com
- ock synchronous ock synchronous synchronous synchronous synchronous
C°"‘;‘\‘,‘s't";ﬁ1"""“ Clock synch Clock synch Asynch Asynch Asynch
fransmission RS-485 RS-422 RS-485 RS-485 RS-485
Supported 2.5Mbps, 4Mbps,
frequencies/data 100kHz to 16.7MHz 62.5kHz to 10MHz 6.67Mbps, 8Mbps, 2.5Mbps 9.375Mbps
transfer rates 16Mbps

- Supported on 1-to-1
connections (not
supported on bus
connections)

"39"{::,‘}3“,';" 4/3.3V TTL level 2/ 3.3V TTL level 3/3.3VTTL level 3/3.3V TTL level 3/3.3V TTL level
- Propagation delay - Delay compensation - Supported on 1-to-1 - Baseband NRZ code - External synchronous
function function connections and bus support communication (sync
- Not supported for - Supported in C mode (not| connections - Not supported for mode)
Compatible incremental signals supported in B mode) incremental signals or - Asynchronous
functions on - Not supported for synchronous Manchester | - communication (free
T series incremental signals code running mode)

- Estimator function
(position estimation when
error occurs)

- RSSI, quality monitoring
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RZ/T Series Application

A fast CPU operating at 300MHz to 800MHz and large-capacity tightly-coupled memory provide the high performance and advanced
functionality required by industrial applications such as industrial motors or AC servo drives. The RZ/T series is powerful enough to handle
Industrial Ethernet processing of various types while still maintaining real-time performance.

Industrial motors

Medical Equipment

Elevator

RZ/T2M Group

CPU core

= Arm® Cortex®-R52 x 2

® (Qperating frequency: 800MHz/400MHz/200MHz

= Single-precision/double-precision floating-point unit
On-chip memory

® Tightly Coupled Memory: 512KB (W/ ECC) + 64KB (W/ ECC)
® 2MB on-chip RAM (with ECC)

Features

Low latency peripheral port (LLPP) bus

TSN support

3-port Gigabit Ethernet switch

EtherCAT slave controller

Encoder interface

PWM timer

AJ interface

ADC

Trigonometric function unit

xSPI

CAN-FD

USB2.0

= SPI, SCI, I'C

Safety functions

= Register write protection, input clock oscillation stop detection, and CRC
= |solated peripheral function access via MPU
Packages

® 320-pin FBGA (17mm x 17mm, 0.8mm pitch)

® 225-pin FBGA (13mm x 13mm, 0.8mm pitch)

® 176-pin LQFP (24mm x 24mm, 0.5mm pitch)

® 128-pin LQFP (14mm x 20mm, 0.5mm pitch)

® Tj=-45°C to +125°C

Robots

,il\ S
=
% i’.ﬂ}l\rqn{f

Wind Turbine

Actuators

Robot Gripper

B RZ/T2M Group block diagram

Conveyor

Cortex®-R52

Cortex®-R52

800/400/200MHz 800/400/200MHz
[ FPU_ ][ MPU | [ Debug |[ GIC | [ FPU_ ][ MPU | [ Debug |[ GIC |
‘ I-cache ‘ ‘ D-cache ‘ ‘ I-cache ‘ ‘ D-cache
16KB w/ ECC 16KB w/ ECC 16KB w/ ECC 16KB w/ ECC
‘ ATCM ‘ ‘ BTCM ‘
512KB w/ ECC 64KB w/ ECC
Memory
RAM 2MB w/ ECC
System Interfaces
2 x 16¢ch DMAC 6 x SCI
JTAG Debug 2x1°C
Clock Generation Circuit 2 x CAN-FD
Trigonometric unit USB 2.0 HS (Host/Func)
GPIO
Ethernet Sub System ASIF
1 x EthernetMAC (1Gbps)
With switch + IEEE1588 Memory Interfaces
EtherCAT Slave Controller 4 % SP|
GMAC 2 % xSPI
TS SRAM I/F (32-bit bus)
8 x 16-hit + 1 x 32-bit SDRAM I/F (32-bit bus)
MTU3 Burst ROM I/F (32-bit bus)
6 x 16-bit CMT

1 % 32-bit CMTW
18 x 32-bit GPT
2 x 14-bit WDT

Security
Secure boot (option)
JTAG w/ disable function

Analog
(8 + 16) x 12-bit ADC

Interface
Encoder interfaces (2ch)



RZ/T2M Product Lineup

RIA07G075M268GBG  R9A07GO75M26GBG  R9A07GO75M28GBA RIA07GO75SM26GBA R9A07G075M27GBA

Security

R9A07GO75MO05GFP

22-23

R9A07GO75MO05GFA

Non-Security  RIA07G075M24GBG R9A07G075M22GBG R9A07GO75M24GBA RIA07G075M22GBA

RIA07G075M21GBA RIA07G075MO1GFP  R9A07G075MO1GFA

CPU1 : ATCM: none, BTCM: none

CPU Dual Cortex®-R52 (800+800MHz) Single Cortex®-R52 (800MHz)
System RAM 2.0MB w/ECC 1.5MB w/ECC
TCM Memory CPUO : ATCM: 512KB w/ECC, BTCM: 64KB w/ECC CPUO : ATCM: 512KB w/ECC,

BTCM: 64KB w/ECC

> Ainterface

3ch x 2 units

Temperature

Tj=-40to +125°C

Fhcoder |F A-format™, BiSS-C, EnDat2.2, FA-CODER®, HIPERFACE DSL®
Motqr Control PWM Timer (MTU3, GPT), > A Interface, 12bit ADC, Encoder Interface, Trigonometric Accelerator
Peripherals
Ethernet Port 3ports (100/1000Mbps) None
EtherCAT Port Max 3ports (Exclusive with Ethernet) None
Industrial EtherCAT®, PROFINET RT/IRT, EtherNet/IP™, CC-Link IE Basic, None
Ethernet Protocol TSN (IEC/IEEE 60802 Industrial Profile), OPC UA over TSN
Classic CAN Classic CAN Classic CAN Classic CAN Classic CAN
CAN CAN FD x2ch <2¢h CAN FD x2ch <2eh CAN FD x2ch <2eh <2eh <2ch
QFP176 QFP128
BGA320 BGA225
Package (17mmx17mm, 0.8mm pitch) (13mmx13mm, 0.8mm pitch) %?mTrT%ﬁ?hT “04g1mmn:<§g21hr;'
Power Supply 1.1V, 1.8V, 3.3V
Operating

*More protocols will be supported in the future
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RZ/T2L Group

CPU core
= Arm® Cortex®-R52

® (perating frequency: 800MHz/400MHz/200MHz
= Single-precision/double-precision floating-point unit

On-chip memory

= Tightly Coupled Memory: 512KB (W/ ECC) + 64KB (W/ ECC)

= 1MB on-chip RAM (with ECC)
Features

EtherCAT slave controller
Gigabit Ether MAC
Encoder interface

PWM timer

A interface

ADC

Trigonometric function unit
Serial host interface

xSPI

CAN-FD

USB2.0

= SPI, SCI, I'C

Safety functions

= Register write protection, input clock oscillation stop detection, and CRC

Low latency peripheral port (LLPP) bus

® |solated peripheral function access via MPU

Packages

= FBGA 196pin (12mm x 12mm, 0.8mm pitch)

® Tj=-45°Cto +125°C

H Application example: AC servo system block diagram

B RZ/T2L Group block diagram

Cortex®-R52

800MHz/400MHz/200MHz
\ FPU I MPU I Debug I GIC |
‘ I-cache H D-cache ‘
16KB w/ ECC 16KB w/ ECC
ATCM BTCM
512KB w/ ECC 64KB w/ ECC
Memory
RAM 1MB w/ ECC
System Interfaces
2 x 16¢h DMAC 6 x SCI
JTAG Debug 3xI’C
Clock Generation Circuit 2 x CAN-FD
Trigonometric unit USB 2.0 HS (Host/Func)
Ethernet Sub Syst o0
ernet Sub System
EtherCAT Slave Controller £V
GMAC Memory Interfaces
e 4 x SPI
imers
8 16-bit + 1 x 32-bit 2Pl
MTU3 SRAM I/F (16-bit bus)
6 x 16-bit CMT SDRAM I/F (16-bit bUS)

2 x 32-bit CMTW
18 x 32-bit GPT
1 x 14-bit WDT

Burst ROM I/F (16-bit bus)

Analog
(4 + 4) x 12-bit ADC

Encoder .
feedback ' Security Interface
Secure boot (option)

Encoder interfaces (2ch)
JTAG w/ disable function

Peripherals

|
|
1S0-Amp.
a

RZ/T2L Product Lineup

Part Number R9A07G074MO08GBG R9A07G074M05GBG R9A07G074MO04GBG R9A07G074M01GBG
CPU Cortex®-R52 (Max 800MHz)
System RAM 1.0MB (w/ECC)

TCM Memory ATCM 512KB (w/ECC) / BTCM 64KB (w/ECC)
External bus 8, 16 bit

Peripheral functions
for motor control

PWM Timer (MTU3, GPT), ADC, 4% interface, Trigonometric function unit

GMAC 1ch
Ethernet Port 3 ports
EtherCAT Supported Not Supported Supported Not Supported
CAN CAN-FD CAN CAN-FD CAN
Security Supported Supported Not Supported Not Supported
Package BGA196 (12mm x 12mm, 0.8mm pitch)
Power Supply 1.1V, s1.8V, 3.3V

Operating Temperature Tj =-40 to +125°C
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RZ/T1 Group

CPU core

= Arm® Cortex®-R4

® (perating frequency: 600MHz/400MHz/300Hz

= High-performance, high-speed real-time control

= Single-precision/double-precision floating-point unit
Renesas R-IN engine (“R-IN engine”) \
= Arm® Cortex®-M3 ‘
® (Qperating frequency: 125MHz

= HW-RTOS accelerator

® R-IN engine instruction memory: 512KB (w/ ECC) + data memory: 512KB (w/ ECC) ‘
On-chip memory

® Tightly Coupled Memory: 512KB (w/ ECC) + 32KB (w/ ECC)

= Extended RAM instruction memory 512KB (w/ ECC) + data memory: 512KB (w/ ECC)

B RZ/T1 Group block diagram

Cortex®-R4
600MHz/400MHz/300Hz

FPU I MPU |

I-cache
8KB w/ ECC

ATCM H

VIC |

D-cache
8KB w/ ECC

BTCM ‘

Debug I

512KB w/ ECC 32KB w/ ECC

Memory (option)
RAM 1MB w/ECC

Features
® |ndustrial Ethernet communication accelerator with multi-protocol support (R-IN R-IN Engine (option)

engine) CPU Cortex®-M3
= EtherCAT slave controller 125MHz
= PWM timer: MTU3a, GPT MPU Il Debug i NVIC
® Encoder interface (Nikon A-format™/BiSS-C/EnDat2.2/HIPERFACE DSL®/ HW-RTOS Accelerator

FA-CODER®) "
Note: 2ch encoder support depends on the combination of the selected protocol. - emory -

. Instruction RAM: 512KB with ECC
= High Speed USB D ) .
. ata RAM: 512KB with ECC

= Secure boot (option)
® Safety functions

— ECC memory Interfaces

— CRC (32-bit) 2 x 16¢ch DMAC 5 x SCIF

— Independent WDT: Operating on dedicated on-chip oscillator JTAG Debug 2xIC
= AY interface Clock Generation Circuit 2 x CAN
= 100Mbps EtherMAC (with Ethernet switch) - 1 x EthernetMAC (100Mbps)
= Ethernet accelerator Timers With switch + IEEE1588
= Power SUpply voltage: 1.2V, 3.3V 8 x 16-bit + 1 x 32-bit USB 2.0 HS (Host/Func)
Package MTU3a PI0
= FBGA 320pin (17mm x 17mm, 0.8mm pitch) 6 x 16-bit CMT ASUE
= QFP 176pin (20mm x 20mm, 0.4mm pitch) 2 x 32-bit CMT2 2
® Tj=-45°C to +125°C 4 % 16-bit GPT EtherCAT Slave Controller (option)

1< WOT Memory Interfaces
; 4 x SPI
1 xiWDT

QSPI (Flash I/F)with
Direct Access from CPU

SRAM I/F (32-bit bus)
SDRAM I/F (32-bit bus)

12 x 16-bit TPU
2 x Agrx 4-bit PG

Security
Secure boot (option) Burst ROM I/F (32-bit bus)
JTAG w/ disable function Analog
(8 + 16) x 12-bit ADC
Interface
Encoder interfaces (2ch) (option)
RZ/T1 Product Lineup
CPU Tightly coupled | ¢, 464 RAM
memory
600 MHz B
+ R-IN Engine | 512KB+32KB 9100 910018
(150MHz) (1TMB for R-IN)
450 MHz B
+ R-IN Engine | 512KB+32KB R7S9100 R7S910016
(150MHz) (1TMB for R-IN)
600 MHz 512KB+32KB 1MB R7591000 R759100 R7S9100 R7S910028
1MB R7S910006 R759100 R75910026
450 MHz 512KB+32KB
- R7S91000 R7S91000 R759100
300 MHz 512KB+32KB - R7S9100 R7S910036
Package 176 QFP 320 BGA 320 BGA 320 BGA 320 BGA 320 BGA 320 BGA
Encoder I/F - Yes - Yes - Yes
Industrial Ethernet (Standard Ethernet) EtherCAT Multi-protocol support
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Utilizing the Arm® Ecosystem

M Utilizing Renesas’ Experience and the Arm® Ecosystem

Customers can benefit from solutions combining
Renesas’ accumulated experience in the microcontroller
industry and the global ecosystem of Arm® partners.
Products such as development environments, 0S, and
middleware are available from partner companies
supporting the RZ/T series.

LAY

Development
environments

® |AR Embedded Workbench® for Arm®

e eZstudio™

Renesas

e’ studio

Compilers

e |AR C/C++ compiler*?

e GNU tool**

Other tools e AP4 and FSP Smart Configurator code generation tools from

Renesas can be used.

e Code generation function available as a plug-in.

ICEs o |-jet™/I-jet Trace™ for Arm Cortex®-A/R/M
e JTAGjet-Trace

e J-Link LITE from Segger
e J-Link series from Segger*®

*1. Eclipse-based development environment from Renesas (http://renesas.com/e2studio)

*2. Two versions of the software are available for download free of charge. One limits the code size to 32KB and can be used with no time limitation. The other has no limit on code size and expires after 30 days. (https://www.iar.com/EWARM)
*3. Arm CC is included in DS-5. In addition to the popularly priced DS-5 RZ/A and RZ/T editions, a fully functional evaluation version of DS-5 that expires after 30 days is available free of charge. Contact your DS-5 dealer for details.

*4. GNU TOOLS & SUPPORT Website (https://llvm-gcc-renesas.com/)
*5. Renesas does not handle ICEs from Segger. Contact a sales agent for details.

RZ/T Series: Development Tools (Debuggers, ICEs)

KNG

Kyoto Microcomputer Co., Ltd.

p DTS INSIGHT

Our insight, your value

LAUTERBACH,/ |\

Computex

Debuggers

® PARTNER-Jet? e microVIEW-PLUS

* TRACE32 PowerView

o CSIDE version 7

SIEL I EE @ gxeGCC from Kyoto

e GNU tool*'
e Arm CC*?
e |AR C/C++ compiler,* etc.

e |AR C/C++ compiler® etc.

e adviceLUNA Il e TRACE32 PowerDebug & e PALMIiCE4
PowerTrace s S
= PALMICE4 PALMICES
\ % JTAG model Large capacity trace model
e Arm CC*? e Arm CC*? e Arm CC*?
Microcomputer e GNU tool,*" etc. e GNU tool*' e |AR C/C++ compiler*

* GNU tool,*" etc.

Supported product

RZ/T1, RZ/T2M

RZ/T1, RZ/T2M, RZ/T2L

RZ/T

*1. GNU TOOLS & SUPPORT Website (https://llvm-gcc-renesas.com/)
*2. Arm CCis included in DS-5. In addition to the popularly priced DS-5 RZ/A and RZ/T editions, a fully functional evaluation version of DS-5 that expires after 30 days is available free of charge. Contact your DS-5 dealer for details.
*3. Two versions of the software are available for download free of charge. One limits the code size to 32KB and can be used with no time limitation. The other has no limit on code size and expires after 30 days. (https://www.iar.com/EWARM)




Code Generation Support: Flexible Software Package (FSP) + Smart Configurator (SC)

The FSP includes everything you'll need to start developing software: board-dependent
programs, peripheral function drivers, middleware, and documentation on how to use
them.

Smart Configurator is a utility based on the concept of “combining software components
freely.” The intuitive GUI makes it easy to configure pins and FSP driver settings and to
generate source code customized for your use case. It works together with integrated
development environments such as IAR Embedded Workbench® for Arm from IAR Systems
and e? studio.

Code Generation Support Tool: AP4 (Supported product: RZ/TI)

AP4 is a standalone tool that automatically generates peripheral function control programs
(device driver programs) based on settings entered by the user. The build tool (compiler) is
selectable. This makes it possible to generate peripheral function control program code to
match a specific build tool and enables interoperation with integrated development
environments. (https://www.renesas.com/ap4)

The version of AP4 that is compatible with the RZ/T1 group can generate compatible
source code for IAR Embedded Workbench® for Arm® from IAR Systems, Development
Studio (DS-5™) from Arm®, and e” studio (GNU Tools).

AP4 or FSP SC

Code

(Supported product: RZ/T2M, RZ/T2L)

Flexible Software Package (FSP)
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Connectivity
FreeRTOS + TCP

Hardware Abstraction Layer (HAL) Drivers
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Board Support Package (BSP)
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29000000806

9966:

. Automatic
* generation of
: peripheral

Generator

settmgs

Integrated Development
Environment

2 studio

Debugger

RZ Ecosystem Solutions from Partner Companies

Visit the webpage below for the information on RZ/T series solutions from partner companies.
https://www.renesas.com/products/microcontrollers-microprocessors/rz-mpus/rz-partner-solutions [

¢ Automatically generates microcontroller peripheral

function control programs (device driver programs).
e Qutputs integrated development environment
workspace files and program files.

User application

Middleware
HTOS
e - Vicrocontroller

Software

Note: Compatible source code can be generated for IAR
Embedded Workbench® for Arm® from IAR Systems and
e? studio (GNU Tools).



https://www.renesas.com/products/microcontrollers-microprocessors/rz-mpus/rz-partner-solutions
https://www.renesas.com/products/microcontrollers-microprocessors/rz-mpus/rz-partner-solutions
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Development Kits

RZ/T2 Starter Kit mounted emulator circuit by SEGGER, user can start program debugging by simply connecting USB cable to PC. The AC servo
solution kit can easily be used for initial evaluation and advance development of servo system or motion controller development using RZ/T2M,

RZ/T2L, or RZ/N2L.

enesas Starter Kit+ for RZ/T2M [

' Development Tools

RZ/T1-Starter-Kit-Plus

RZ/T1(R7S910018)

QSPI FlashROM: 64MB

SDRAM: 64MB x 2

NOR Flash: 64MB x 2

Rich interface

Serial, USB, CAN

Digilent Pmod I/F (PMOD connector)

Development Tools

320-pin RZ/T2M MPU (R9A07G075M24GBG)
Gigabit Ethernet PHY

Octal flash memory

Pmod™, Grove®, QWIIC®, and mikroBUS™
connectors

Pin header for external expansion

Includes a USB power cable that can also be
used to connect an emulator.

Ordering number: RTK9RZT2M0S00000BE

A
https://www.renesas.com/RZT1-Starter-Kit-Plus

A> 1/F (DSMI connector)

Ethernet (10/100Base, EtherCAT) I/F etc.
Audio codec

Includes SEGGER's simple debug probe
“J-Link LITE”

® |ncludes LCD for debugging

® Qrdering number: RTK7910018S01000BE

https://www.renesas.com/rskrzt2m

: 4
Renesas Starter Kit+ for RZ/T2L www.renesas.com/rskzt2l

 Development Tools
|

|

196-pin RZ/T2L MPU (R9A07G074M04GBG)

Gigabit Ethernet PHY

Octal flash memory

Pmod™, Grove®, QWIIC®, and mikroBUS™

connectors

® Pin header for external expansion

® |ncludes a USB power cable that can also be
used to connect an emulator.

® (Qrdering number: RTK9RZT2L0S00000BJ

Controller board (equipped with RZ/T2M, RZ/T2L or RZ/N2L)
Inverter board that can drive 220V AC servo motor

220V AC Servo Motor

Renesas offers the utility tool on a PC that can operate the motor
with position or speed control by sending control commands via
serial communication.



http://www.renesas.com/rskrzt2l
https://www.renesas.com/AC-servo-solution-kit 
https://www.renesas.com/RZT1-Starter-Kit-Plus
https://www.renesas.com/rskrzt2m
https://www.renesas.com/rskrzt2m
https://www.renesas.com/RZT1-Starter-Kit-Plus
http://www.renesas.com/rskrzt2l
https://www.renesas.com/AC-servo-solution-kit
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RZ/G Series

RZ/G3 Highlights

Inherits features such as RZ/G2's 64-bit Arm Cortex-A and CIP Linux, and enhances low power consumption, high-speed interface, and security functions.
= 5@ Connectivity
Enhanced features for high-speed connectivity such as PCI-Express, LTE, and WiFi-6
= Real-time sensing
Sub system for real-time sensing powered by Cortex®-M + RTQS, not only main system by Cortex®-A + Linux
= uW class ultra low power consumption standby mode
Enables pW class ultra low power consumption standby and quick return in Linux applications
= Security with tamper detection
Enhanced security for tamper detection in addition to fundamental security features required for loT applications

RZ/G3S Features and Specification

CPU Cortex-A® 1x Cortex®-A55@1.1GHz L1,L3 Parity/ECC
The RZ/G3S microprocessor is equipped with one Cortex®-A55 (1.1GHz) CPU core and CPU Cortex-M® 2x Cortex®-M33@250MHz
two Cortex®-M33 (250MHz) CPU cores and is an entry-class device for loT applications DRAM I/F 16-bit x1ch LPDDR4/DDR4-1600 w/ECC
that suppprts ultra-low power consumption mode. It has interfaces sui.table for loT USB USB2.0x2ch (1Host, 1Host/Function/0TG)
edge devices such as 16-bit LPDDR4 or DDR4, PCle, CAN-FD, and 12-hit ADC. Pl PC-Express Gen? Tch *14mm Sq Package only
Gbit Ether 2ch
CAN 2ch
12-bit ADC 2ch
Package 359pin, LFBGA, 14mm x 14mm, 0.5mm pitch

361pin, LFBGA, 13mm x 13mm, 0.5mm pitch

RZ/G2 Highlights

= High Performance

64-bit Arm Cortex-A cores, plus powerful 3D graphics engine and video engine capable of supporting up to 4K UHD, to offer the highest performance
= Wide Coverage

Entry-level RZ/G2L Group 3 products equipped with Cortex-A55 with improved processing performance have been newly added to the RZ/G2 lineup
= High Reliability

Built-in Error Correction Code (ECC) for internal and external memory, which is essential for high-reliability mission critical systems
= Super Long Term Support (SLTS)

Applying Civil Infrastructure Platform (CIP) Linux, the Linux kernel will be provided with over 10 years of maintenance
= Verified Linux Package

Renesas verifies and provides a Linux package that combines CIP and Linux basic software. Minimize your Linux maintenance resources




RZ/G2 Specification 1

RzZ/G2LC

RZ/G2UL (Type2)
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RZ/G2UL (Type1)

Pin compatible with RZ/G2LC

Full function

CPU 1x or 2x Cortex®-Ab5@1.2GHz 1x or 2x Cortex®-A55@1.2GHz 1x Cortex®-A55@1.0GHz 1x Cortex®-A55@1.0GHz
(Arm® Cortex®-A) L1,L3 Parity/ECC L1,L3 Parity/ECC L1,L3 Parity/ECC L1,L3 Parity/ECC
CPU 1x Cortex®-M33@200MHz 1x Cortex®-M33@200MHz 1x Cortex®-M33@200MHz 1x Cortex®-M33@200MHz
(Arm® Cortex®-M)
DRAM I/F 16-hit x1ch DDR4-1600/DDR3L-1333 w/ECC | 16-bit x1ch DDR4-1600/DDR3L-1333 w/ECC | 16-bit x1ch DDR4-1600/DDR3L-1333 w/ECC | 16-bit x1ch DDR4-1600/DDR3L-1333 w/ECC
Video in 1xMIPI CSI-2 or 1xDigital Parallel input | 1xMIPI CSI-2 1xMIPI CSI-2 1xMIPI CSI-2
Video Codec Support up to Full HD @30fps resolutions | — - -
Encoding and Decoding: H.264
3D GFX Arm Mali-G31 GPU @500MHz Arm Mali-G31 GPU @500MHz - —
Display out 1xMIPI DSI or 1xDigital Parallel output | 1xMIPI DSI - 1xDigital Parallel output
USB USB2.0x2ch (1Host, 1Host/Function/0TG) | USB2.0x2ch (1Host, 1Host/Function/0TG) | USB2.0x2ch (1Host, THost/Function/0TG) | USB2.0x2ch (1Host, THost/Function/0TG)
Ghit Ether 2ch 1ch 1ch 2ch
CAN 2ch (support CAN-FD) 2ch (support CAN-FD) 2ch (support CAN-FD) 2ch (support CAN-FD)
12-bit ADC 8ch - - 2ch
Package 551pin LFBGA, 21Tmmx21mm 361pin LFBGA, 13mmx13mm 361pin LFBGA, 13mmx13mm 361pin LFBGA, 13mmx13mm
0.8mm ball pitch 0.5mm ball pitch 0.5mm ball pitch 0.5mm ball pitch
456pin LFBGA, 15mmx15mm
0.5mm ball pitch

€ Pin Compatible >
RZ/G2 Specification 2
Items RZ/G2H RZ/G2M RZ/G2N RZ/G2E
CPU 4x Cortex®-A57@1.5GHz 2x Cortex®-A57@1.5GHz 2x Cortex®-A57@1.5GHz 2x Cortex®-A53@1.2GHz
(Arm® Cortex®-A) 4x Cortex®-A53@1.2GHz 4x Cortex®-Ab3@1.2GHz L1,L2 Parity/ECC L1,L2 Parity/ECC
L1,L2 Parity/ECC L1,L2 Parity/ECC
CPU 1x Cortex®-R7@800MHz 1x Cortex®-R7@800MHz 1x Cortex®-R7@800MHz 1x Cortex®-R7@800MHz
(Arm® Cortex®-R) L1,7CM w/ECC L1,TCM w/ECC L1,TCM w/ECC L1,7CM w/ECC
DRAM I/F 32-bit x2ch LPDDR4(3200) 32-bit x2ch LPDDR4(3200) 32-bit x1ch LPDDR4(3200) 32-bit x1ch DDR3L(1856)
Video in 2xMIPI-CSI2, 2xDigital (RGB/YCbCr) | 2xMIPI-CSI2, 2xDigital (RGB/YCbCr) | 2xMIPI-CSI2, 2xDigital (RGB/YChCr) | 1xMIPI-CSI2, 1xDigital(RGB/YChCr)
up to 8 input image can be captured | up to 8 input image can be captured | up to 8 input image can be captured | up to 2 input image can be captured
Video Codec Support up to 4k resolutions Decoding: H.265, | Support up to 4k resolutions Decoding: H.265, | Support up to 4k resolutions Decoding: H.265, | Support up to FHD resolutions Decoding: H.265,
Encoding and Decoding: H.264 Encoding and Decoding: H.264 Encoding and Decoding: H.264 Encoding and Decoding: H.264
3D GFX PowerVR GX6650@600MHz PowerVR GX6250@600MHz PowerVR GE7800@600MHz PowerVR GE8300@600MHz
Display out 1xHDMI, 1xLVDS, 1xDigital RGB 1xHDMI, 1xLVDS, 1xDigital RGB 1xHDMI, 1xLVDS, 1xDigital RGB 2xLVDS or 1xLVDS, 1xDigital RGB
USB USB2.0x2ch (1H, 1H/F/OTG) USB2.0x2ch (1H, 1H/F/OTG) USB2.0x2ch (1H, 1H/F/OTG) USB2.0x1ch (H/F)
USB3.0/2.0x1ch (DRD) USB3.0/2.0x1ch (DRD) USB3.0/2.0x1ch (DRD) USB3.0/2.0x1ch (DRD)
Gbit Ether 1ch Ich 1ch 1ch
CAN 2ch (support CAN-FD) 2ch (support CAN-FD) 2ch (support CAN-FD) 2ch (support CAN-FD)
PCle 2ch (Rev2.0 1Lane) 2ch (Rev2.0 1Lane) 2ch (Rev2.0 1Lane) 1ch (Rev2.0 1Lane)
one of the 2ch is shared with SATA one of the 2ch is shared with SATA
SATA 1ch (Pin Shared) No 1ch (Pin Shared) No
Package 1022pin FCBGA, 29mmx29mm 1022pin FCBGA, 29mmx29mm 1022pin FCBGA, 29mmx29mm 552pin FCBGA, 21mmx21mm
0.8mm ball pitch 0.8mm ball pitch 0.8mm ball pitch 0.8mm ball pitch

€

RZ/Five (RISC-V) Features and Specification

>

Pin Compatible

Items RZ/Five

The RZ/Five is an entry-class general-purpose Linux MPU with a 64-bit RISC-V CPU 64bit RISC-V CPU Core
. AndesCore™ AX45MP Single core 1.0 GHz
architecture. :
= General-purpose MPU adopting an Open Instruction Set Architecture RISC-V et Uerai U vl SOOIl G
= Provide development environment to easy mutual migration between ARM and UsB USB2.0 % 2ch (1Host, THost/Function/0TG)
RISC-V Gbit Ether 2ch : 13mm x 13mm Package
® General-purpose MPU specialized for loT Edge fch - TTmm x 11mm Package
CAN 2ch (support CAN-FD)
12-bit ADC 2ch
Package 361pin, LFBGA, 13mm x 13mm, 0.5mm pitch
266pin, LFBGA, 11mm x 11mm, 0.5mm pitch
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Super Long Term Software Support

Renesas RZ/G and RZ/V microprocessors are the only embedded MPUs that meet the long-term support demands for industrial and
infrastructure equipment manufacturers through the 10+ year support offered by the Super Long Term Support (SLTS) kernel maintained by the
Civil Infrastructure Platform (CIP). The CIP SLTS Linux kernel supports countermeasures against vulnerability to security attacks with a long-
term maintenance period of 10 years or more. This reduces Linux maintenance costs and simplifies adoption of reliable industrial-grade Linux.

Verified Linux Package(VLP) Reduces Cost and Simplifies Design

The “Verified Linux Package (VLP)" for the RZ/G and RZ/V series is a combination of the Civil Infrastructure Platform (CIP) Core Package and the
basic software (Linux BSP, multimedia, graphics, security, etc.) for loT devices. This packaged software is verified by Renesas and is available
from the Renesas RZ Linux platform site. With VLPs, you can start developing applications quickly while minimizing Linux maintenance
resources.

GUI Framework
= (t application framework

T , = HTML5 application framework
rameworl . .
(QUHTMLS) e toree St Multimedia

= H.264 Codec
Open Source Software = H.265 Decoder

= 3D graphics
i Library
Secure Middle Ware

® Encrypted kernel boot
= Security communication
CIP Core package = Secure storage

Verified Linux Package

User land

Linux Kernel CIP SLTS Kernel
® Civil Infrastructure Platform project

CIP kernel RZ/G Device Drivers On-board = 10+ years super |0ng term support
RZ/\V Device Drivers Device Drivers Reliability/Security/Real-time
RZ/G*', RZ/V Reference Board

*1: RZ/G Reference Board is used for Kernel development as a software development platform for CIP projects.

Kernel space
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Flexible Development Kits

RZ/G2 development kits support the industry standard 96Boards specification and SMARC specification to enable evaluation and speed
development with wide variety of mezzanine boards and existing carrier boards. Renesas provides circuit schematics, component BOMs, and
board layout data to make it easy to spin your own custom hardware.

H RZ/G3S SMARC Module + Carrier Board Il

— - ) ® RZ/G3S SMARC Module
== : — Size: 82mm x 80mm
— Processor: RZ/G3S
— Main Memory: 1GB LDDR4 (1GB x 1)
— QSPI NOR FLASH: 16MB
— eMMC Memory: 64GB
External Storage: micro SD x 2
A/D Converter
— JTAG connector

Carrier Board Il
— Size: 190mm x 130mm
— PCle 4-lane slot

MIPI CSI-2 Camera connector (can connect to Google Coral Camera)
Micro HDMI (output) connector

— M.2 Key E interface, M.2 Key B interface and SIM card interface — External Storage: micro SD x 1
— Gigabit Ethernet x 2 — Audio Line In x 1
— USB2.0 x 2¢ch (OTG x1ch, Host x 1ch) — Audio Line Qut x 1

PMOD x 2
USB-Type C for Power Input

CAN-FD x 2

Il RZ SMARC v2.1 Module + Carrier Board

RZ/G2L, RZ/G2LC, RZ/G2UL SMARC Module

— Size: 82mm x 50mm

Processor: RZ/G2L, RZ/G2LC, RZ/G2UL (Type-1)

— Main Memory: 2GB DDR4 (1GB x 2) *G2UL: 1GB (1GB x 1)
— QSPI NOR FLASH: 16MB

eMMC Memory: 64GB

External Storage: micro SD x 1

A/D Converter Interface x 2

— JTAG connector

RZ/Five SMARC Module

— Size: 82mm x 50mm

Processor: RZ/Five

Main Memory: 1GB DDR4 (1GB x 1)
QSPI NOR FLASH: 16MB

— eMMC Memory: 64GB

— External Storage: micro SD x 1

A/D Converter Interface x 2

JTAG connector

Carrier Board

— Size: 160mm x 100mm — External Storage: micro SD x 1
— Gigabit Ethernet x 2 — Audio Line In x 1
— USB2.0 x 2¢ch (OTG x 1Tch, Host x 1ch) — Audio Line Qut x 1
— MIPI CSI-2 Camera connector (can connect to Google Coral Camera) - PMOD x 2
— Micro HDMI (output) connector — USB-Type C for Power Input
— CAN-FD x 2
M RZ/G2H, G2M, G2N Development Kit (96Boards format compatible) M RZ/G2E Development Kit (96Boards format compatible)
= Main Memory: 4 GB DDR4 ¥ oF I | Main Memory: 2 GB DDR3L
QSPI NOR FLASH: 64MB e Wity o QSPI NOR FLASH: 64MB

IC EEPROM: 512bytes

External Storage: micro SD x 1
Connectivity: USB 2.0 x 2ch,

USB 3.0 x Tch, GbE x 1

HDMI out / LVDS out or MIPI DSI out
= \Wi-Fi + BT

I’C EEPROM: 512bytes

External Storage: micro SD x 1
Connectivity: USB 2.0 x 2ch,

USB 3.0 x 1ch, GhE x 1

= HDMI out/ LVDS out or MIPI DSI out
= Wi-Fi + BT
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RZ/G Series Application

[loT Application] Optimized for loT devices by taking advantage of CPU performance, various interface functions, and security functions

Solar Inverter

Smart Home Gateway

RZ/G3S (RIA08G045Sxx)

CPU core

= Arm® Cortex®-A55 single-core
Max. operating frequency: 1.1GHz

= Arm® Cortex®-M33 core x2
Max. operating frequency: 250MHz
Cache memory (Cortex®-Ab5)

= |1instruction cache: 32KB

® |1 data cache: 32KB

® |3 cache: 256KB

External memory

= Ability to connect LDDR4-SDRAM /
DDR4-SDRAM via DDR dedicated bus

® Data bus width: 16 bits x 1 channel

Storage interfaces

= JSB 2.0 x 2 channels (Host only 1
channel/Host-Function 1 channel)

= SD host interface x 2 channels

= Multimedia card interface x 1 channel
(Shared with SDHI)

==

Secure Home Gateway EV Charger Industrial Gateway

RZ/Five [RISC-V] (R9A07G043Fxx)

CPU core

= 64bit RISC-V CPU Core AndesCore™
AX45MP Single core 1.0GHz

Cache memory

= |1instruction Cache: 32KB

= |1 data cache: 32KB

® |2 cache: 256KB

External memory

= Ability to connect DDR4-SDRAM /
DDR3L-SDRAM via DDR dedicated bus

® Data bus width: 16 bits x 1 channel

Audio functions

= Sampling rate converter x 1 channel

= Serial sound interface x 4 channels

Storage interfaces

= JSB 2.0 x 2 channels (Host only 1
channel/Host-Function 1 channel)

= SD host interface x 2 channels

= Multimedia card interface x 1 channel
(Shared with SDHI)

Smart Meter Fleet Tracker & Asset Tracker Smart Agriculture Gateway
Other peripheral functions M RZ/G3S (RIA0BGO45Sxx) block diagram
® 16-bit timer x 8 channels
= |’C bus interface x 4 channels System
" Se”al communication interface with Arm Debugger Application Core Domain System Control Core
FIFO (SCIF) x 6 channels {CoreSight™) . Domain
. Cortex®-A55 Single
= SP| Multi 1/0 Bus Controller x 1 channel Arm TrustZone @1.16H g
4bit Double data rate DITAC L1 I-cache : 32 KB (Parity)
n ( : . ) Interrupt Controller / D-cache : 32 KB (ECC)
Serial Peripheral Interface (RSPI) x 5 PLUSSCG L3 cache : 256 Kbytes (ECC)
channels
A, MHU Cortex®-M33 Cortex®-M33
® Gigabit Ethernet controller x 2 channels (Message Handling Unit) @250MH: @250MHz
= Controller area network (CAN) o Pwsvir mal/r’:nage‘m?mdh) w/ FPU wio FPU
. eep, Software/Module stan
interfacex 2 channels (support CAN FD) : ik
. VBAT Backup Memory
® 12-bit A/D converter x 8 channels RTC, Tamper Detection) RAM 1MB (ECC)
= |nterrupt controller 1 x Thermal Sensor Unit
® (Clock generator (CPG): on-chip PLL Timers Audio
® On-chip debug function X RTC 4SS (IS) 3% PDM"
8 x 32bit GTM fsPorr SR
1% 32bit MTU3 Security (option)
8 x 16bit MTU3 Secure Boot Secure JTAG
8 x 32bit PWM Secure Crypto Engine oTP
3x WDT TRNG Tamper detection
Other peripheral functions B RZ/Five [RISC-V] (ROA07G043Fxx) block diagram
® 16-bit timer x 8 channels
= |’C bus interface x 4 channels System
= Serial communication interface with Debugger srlezton C"" Sinnle (161
FIFO (SCIF) x 5 channels 16ch DMAC Wi s o
® Serial communication interface (SCI) x Interrupt Controller I-L1$: 32KB, D-L1$: 32KB
2 channels PLL/SSCG TCM (ILM/DLM): Total 128KB (1GHz)
= SPI Multi 1/0 Bus Controller x 1 channel 128: 256KB
(4bit Double data rate)
= Serial Peripheral Interface (RSPI) x 3 Timers Internal Memory
channels 1 x 32-bit MTU3 SRAM: 128KB
® Gigabit Ethernet controller x 2 channels 8 x 16-bit MTU3 Security (option)
= Controller area network (CAN) interface 1 x WDT

Secure Boot

x 2 channels (support CAN FD) Crypto Engine

® 12-bit A/D converter x 2 channels Analog Secure JTAG
® Interrupt controller _ 2input 12-bit ADC (1 unit) TANG
= Clock generator (CPG): on-chip PLL Thermal Sensor TP 1Ko
N . I
® (On-chip debug function
*: The 266-pin package has one channel of Package Information: 361-pin,

Gigabit Ethernet. 266-pin,

Infra Sensing Gateway

Interfaces

LPDDR4 w/OTFDE
16bit x 1.6Gbps

¥SPI W/OTFDE"
1 x SDHI(UHS-)/MMC
2 x SDHI(UHS-)

1x USB2.0
Host / Function (OTG)

1 x USB2.0 Host

1 x PCle Gen2
(Root Complex(RC)) %

2 x Gbit Ether MAC
4x1'C
1xI'C

6 x SCIF (UART)
5 x RSPI
2 x CANFD
GPIO

Analog
8 x 12bit ADC (1unit)

Interfaces
DDR4/DDR3L 16-bit x 1.6/1.3Gbps
1 x SPI Multi /0 (4-bit DDR)
2 x SDHI(UHS-I)/MMC
1 x USB2.0 Host
1 x USB2.0 Host / Function

2 % 100/1000
Ether MAC*

4x1C
2 x SCI 8/9-bit (incl. IrDA)
5 x SCIF (UART)
3 x RSPI
4 x SSIF2
1x SRC
2 x CAN-FD
GPIO

13 x 13mm PBGA (0.5mm pitch)
11 x 11mm PBGA (0.5mm pitch)




[HMI Application] The HMI can be made more expressive by making full use of the 3D graphics and video capabilities.

g

KIOSK/POS Terminal

Measuring Equipment

Inspection Device

Medical Display

Nurse Call System

CNC Equipment

Doorbell System

Building Automation Control Panel

Max
Display
resolution

4K
(3840 x 2160)

Full HD
(1920 x 1080)

WXGA and below
(1280 x 768)

Digital Signage

Series

Industrial Display

Surveillance Camera

Handy Terminal

RZ/G Series

Home Security

© WXGAto 4K, functions: 3D Graphics, Video Codec

© 0S: Linux (RichQS)

Generation1 (32-bit CPU)
RZ/G1H
RZ/G1M

|__RZGIH__|

|__RZ/GIM_|
RZ/GIN
RZ/GIE

34-35

N

Multifunction Printer

-

\

Business Purpose Equipment

Generation2 (64-bit CPU)

RZ/GZ2H

RZ/G2M
RZ/G2N

RZ/G2E

Generation2 (64-bit CPU)

RZ/G2L
RZ/G2LC

RZ/G2UL

RTOS

e

32-bit Linux

64-bit Linux

Operating
System
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RZ/G2L (R9A07G044Lxx)

CPU core

= Arm® Cortex®-A55, dual-core or
single-core
Max. operating frequency: 1.2GHz

= Arm® Cortex®-M33, single-core
Max. operating frequency: 200MHz

Cache memory (Cortex®-Ab5)

= |1instruction cache: 32KB

® |1 data cache: 32KB

® |3 cache: 256KB

External memory

= Ability to connect DDR4-SDRAM /
DDR3L-SDRAM via DDR dedicated bus

= Data bus width: 16 bits x 1 channel

3D graphics

= Arm Mali™-G31 GPU

Video functions

= Video display interface:
MIPI DSI x 1 channel or Digital parallel
output x 1 channel

= Video input interface:
MIPI CSI-2 x 1 channel or Digital
parallel input x 1 channel

= Video codec module: VCPL4 x 1 channel

= Video image processing functions

(Resizer and Color Space / Color Format

Conversion)

RZ/G2LC (R9A07G044Cxx)

CPU core
= Arm® Cortex®-A55, dual-core or
single-core
Max. operating frequency: 1.2GHz
= Arm® Cortex®-M33, single-core
Max. operating frequency: 200MHz
Cache memory (Cortex®-Ab5)
® |1instruction cache: 32KB
= |1 data cache: 32KB
® |3 cache: 256KB
External memory
= Ability to connect DDR4-SDRAM /
DDR3L-SDRAM via DDR dedicated bus
= Data bus width: 16 bits x 1 channel
3D graphics
= Arm Mali™-G31 GPU
Video functions
= Video display interface:
MIPI DSI x 1 channel
= Video input interface:
MIPI CSI-2 x 1 channel
= Video image processing functions

(Resizer and Color Space / Color Format

Conversion)

Audio functions

= Sampling rate converter x 1 channel

= Serial sound interface x 4 channels

Storage interfaces

® |JSB 2.0 x 2 channels (Host only 1
channel/Host-Function 1 channel)

= SD host interface x 2 channels

® Multimedia card interface x 1 channel
(Shared with SDHI)

Other peripheral functions

® 32-bit timer x 1 channel

16-bit timer x 8 channels

PWM timer x 8 channels

IC bus interface x 4 channels

Serial communication interface with

FIFO (SCIF) x 5 channels

= Serial communication interface (SCI) x
2 channels

= SPI Multi 1/0 Bus Controllerx 1 channel
(8bit Double data rate)

® Serial Peripheral Interface (RSPI) x
3channels

® Gigabit Ethernet controller x 2 channels

= Controller area network (CAN) interface

x 2 channels (support CAN FD)

12-bit A/D converter x 8 channels

Interrupt controller

Clock generator (CPG): on-chip PLL

On-chip debug function

Audio functions

= Sampling rate converter x 1 channel

= Serial sound interface x 2 channels

Storage interfaces

® JSB 2.0 x 2 channels (Host only 1
channel/Host-Function 1 channel)

= SD host interface x 2 channels

® Multimedia card interface x 1 channel
(Shared with SDHI)

Other peripheral functions

® 32-bit timer x 1 channel

16-bit timer x 5 channels

PWM timer x 4 channels

I’C bus interface x 4 channels

Serial communication interface with

FIFO (SCIF) x 3 channels

= Serial communication interface (SCI) x
2 channels

= SPI Multi 1/0 Bus Controllerx 1 channel
(4bit Double data rate)

® Serial Peripheral Interface (RSPI) x
3channels

® Gigabit Ethernet controller x 1 channel

= Controller area network (CAN) interface
x 2 channels (support CAN FD)

= |nterrupt controller

= (Clock generator (CPG): on-chip PLL

® On-chip debug function

B RZ/G2L(R9A07G044Lxx) block diagram

Arm Debugger Cortex®-A55 1.2GHz | Cortex®-A55 1.2GHz|
(CoreSight™) NEON/VFP_J|[ NEON/VFP
Arm TrustZone [IL18: 32KB wiParity -1 328 wiPariy]
16ch DMAC [D-L1:32KB w/ECC]{[D-L1S: 32KB wiECC]
- - Cortex®-M33
Interrupt Controller ‘ L26: 0KB ‘ ‘ L25: 0KB ‘ @200MHz
PLL/SSCG I L38ishared) : 256KB w/ECC
Standby
(Sleep/Software/Module) RAM 128KB w/ECC
Tmfers Video & Graphics
1 x 32-bit MTU3*
- . 3D 6P Camera In
8 x 16-bit MTU3 Arm Mali-G31 (MIPI CSI-2 4lane, Parallel*)
8 x 32-bit PWM* Display Out
3 x WDT* H.264 Enc/Dec (MIPI DSI 4lane, Parallel*)
1920 x 1080 @30fps Image Scaling Unit
Analog
8 x 12-bit ADC Security (option)
Secure Boot Device Unique ID
Crypto Engine JTAG Disable
TRNG OTP 4Kbit

(#) Single Core version is 1CPU.

M RZ/G2LC(R9A07G044Cxx) block diagram

Arm Debugger Cortex®-A55 1.2GHz] Cortex®-A55¢ 1.26Hz|
(CoreSight™) NEON/VFP_J|[ NEON/VFP
Arm TrustZone [IL18: 32KB wiParity | [FL1S: 32KB wiParit]
16ch DMAC [DL1§: 32KB w/ECC ] [D-L1: 32KB wiECC|
- ¥ Cortex®-M33
Interrupt Controller ‘ 125:0KB_J|[ L25:0KB | @200MHz
PLL/SSCG I L3s(Shared) : 256KB w/ECC
Standby
(Sleep/Software/Module) RAM 128KB w/ECC
Tlmers Video & Graphics
1 x 32-bit MTU3*

- . 30 GPU Camera In
5x 1B—bI‘T MTU3 Arm Mali-G31 (MIPI CSI-2 4lane)
4 x 32-bit PWM* Display Out

3 WDT* Image Scaling Unit (MIPI DS| 4lane)
Security (option)
Secure Boot Device Unique ID
Crypto Engine JTAG Disable
TRNG OTP 4Kbit

(#) Single Core version is 1CPU.

Interfaces

DDR4/DDR3L (In line ECC)
16-bit x 1.6/1.3Gbps

1 x SPI Multi I/0
(8-bit DDR)
2 x SDHI (UHS-1)/MMC

1 x USB2.0 Host

1x USB2.0
Host / Function

2 % 100/1000Mbps
Ether MAC*

2x12C, 2 x 12C*
2 x SCI 8/9-bit*
5 x SCIF (UART)*
3 x RSPI*
2 x CAN-FD*
GPIO*

Audio
4 x SSI (I128)*
1x SRC

*Shared

Interfaces

DDR4/DDR3L (In line ECC)
16-bit x 1.6/1.3Gbps
1 x SPI Multi I/0
(4-bit DDR)
2 x SDHI (UHS-1)/MMC

1 x USB2.0 Host

1x USB2.0
Host / Function

1% 100/1000Mbps
Ether MAC*

2x12C, 2 x 12C*
2 x SCI 8/9-bit*
3 x SCIF (UART)*
3 x RSPI*
2 x CAN-FD*
GPIO*

Audio
2 x SSI (I128)*
1 x SRC

*Shared




RZ/G2UL (R9A07G043Uxx)

CPU core
= Arm® Cortex®-Ab5, single-core
Max. operating frequency: 1.0GHz
= Arm® Cortex®-M33, single-core
Max. operating frequency: 200MHz
Cache memory (Cortex®-A55)
= |1instruction cache: 32KB
= |1 data cache: 32KB
® |3 cache: 256KB
External memory
= Ability to connect DDR4-SDRAM /
DDR3L-SDRAM via DDR dedicated bus
® Data bus width: 16 bits x 1 channel
Video functions
= Video display interface:
Digital parallel output x 1 channel
= Video input interface:
MIPI CSI-2 x 1 channel
= Video image processing functions

Audio functions

= Sampling rate converter x 1 channel

= Serial sound interface x 4 channels

Storage interfaces

® |JSB 2.0 x 2 channels (Host only 1
channel/Host-Function 1 channel)

= SD host interface x 2 channels

® Multimedia card interface x 1 channel
(Shared with SDHI)

Other peripheral functions

® 16-bit timer x 8 channels

= |’C bus interface x 4 channels

= Serial communication interface with
FIFO (SCIF) x 5 channels

= Serial communication interface (SCI) x
2 channels

= SPI Multi 1/0 Bus Controllerx 1 channel

(4bit Double data rate)
® Serial Peripheral Interface (RSPI) x

(Resizer and Color Space / Color Format
Conversion)

3channels

® Gigabit Ethernet controller x 2 channels

Controller area network (CAN) interface

RZ/G2H (R8A774Ex)

CPU core
= Arm® Cortex®-Ab7, quad-core
Max. operating frequency: 1.5GHz
= Arm® Cortex®-Ab3, quad-core
Max. operating frequency: 1.2GHz
= Arm® Cortex®-R7, single-core
Max. operating frequency: 800MHz
Cache memory (Cortex®-A57)
® | 1instruction cache: 48KB
® |1 data cache: 32KB
® | 2 cache: 2MB
Cache memory (Cortex®-A53)
® | 1instruction cache: 32KB
® |1 data cache: 32KB
® | 2 cache: 512KB
Cache memory (Cortex®-R7)
® | 1instruction cache: 32KB
® |1 data cache: 32KB
= |-TCM: 32KB
= D-TCM: 32KB
External memory
= Ability to connect LPDDR4-SDRAM
via DDR dedicated bus
® Data bus width: 32 bits x 2 channels
External expansion

= Ability to connect flash ROM or SRAM

directly
® Data bus width: 8/16 bits

® PCl Express 2.0 : 1 Lane x 2 channels
(one of PHY is shared with Serial ATA)

3D graphics
= PowerVR™ GX6650
Video functions

= Video display interface x 3 channels (1

channel: HDMl(option), 1 channel:
LVDS, 1 channel: RGB888)

® Video input interface x 4 channels (2
channels: MIPI-CSI2, 2 channels:
Digital(RGB/YChCr))

x 2 channels (support CAN FD)
12-bit A/D converter x 2 channels
Interrupt controller

Clock generator (CPG): on-chip PLL
On-chip debug function

= Video codec module: VCP4 x 1
channel

= [P converter module

= Video image processing functions
(color conversion, image enlarge-
ment/reduction, filtering)

Audio functions

= Sampling rate converter x 10
channels

= Serial sound interface x 10 channels

Storage interfaces

= UUSB 3.0 DRD x 1 channel

® USB 2.0 x 2 channels (Host only 1
channel/Host-Function 1 channel)

= SD host interface x 4 channels

= Multimedia card interface x 2
channels

= Serial ATA interface x 1 channel

Other peripheral functions

® 32-bit timer x 15 channels

= PWM timer x 7 channels

= |'C bus interface x 7 channels

n

Serial communication interface (SCIF)

x 6 channels

® Quad serial peripheral interface (QSPI)

x 2 channels (boot support)

® Clock-synchronous serial interface
(MSIOF) x 4 channels (SPI/IIS
support)

= Ethernet controller with AVB support
(support for IEEE 802.1BA, IEEE
802.1AS, IEEE 802.1Qav, and IEEE
1722)

= Controller area network (CAN)
interface x 2 channels

= |nterrupt controller (INTC)

= Clock generator (CPG): on-chip PLL

= (On-chip debug function

B RZ/G2UL(R9A07G043Uxx) block diagram

Arm Debugger Cortex®-Ab5 1.0GHz
(CoreSight™) NEON/VFP
Arm TrustZone [ I-L1$:32KB w/Parity |
16ch DMAC D-L1$: 32KB w/ECC
12$: 0KB Cortex®-M33
Interrupt Controller @200MHz
PLL/SSCG I 13§: 256KB w/ECC
Standby
(Sleep/Software/Module) RAM 128KB w/ECC
Timers

8 x 16-bit MTU3*(#)

2 x WDT*

Analog
2 x 12-bit ADC(#)

(#) There are 2 types in RZ/G2UL.
[Type-1] Full function version
- This block diagram is Type-1.

Video & Graphics

Image Scaling Unit
Display Out (Parallel-IF*)(#)

Camera In (MIPI CSI-2 4lane)

Security (option)
Secure Boot Device Unique ID
Crypto Engine JTAG Disable
TRNG OTP 1Kbit

[Type-2] RZ/G2LC pin compatible version
- No support: Display out, Parallel-IF
- 1xEther MAC, 3xSCIF, 3xSSI

B RZ/G2H (R8A774Ex) block diagram

System controller

4 x Cortex"AS7 1.56Hz | 4 x Cortex®-A53 1.26Hz | 1 Cortex”-R7 800MHz

System RAM: 384KB L11$ 48KB L11$ 32KB L11$ 32KB
Thermal Sensor L1 D$ 32KB J|[ L1D$ 32KB |j[ L1DS 32KB
JTAG Debug NEON/VFPv4 ||| NEON/VFPv4 ||| VFPv3-D16
(CoreSight™) | 2t 2 i s i ] P 0
Timers 3D Graphics
26 x 32-bit Timer PowerVR GX6650
15 % 32-bit Interval 20/3D tile based 600MHz
woT Video Codec
7 x PWM out Up to 4K resolution
(2 channels)
Audio IPs
Audio router w/10 ASRC, Video IP
mixer, 10 I°S (6ch TDM), 3 x Display out 4 x Viideo Signal Processor
90ch Audio DMA 1% Dlg\;aloHué,’\}”x WS [ Fine Display Processor
8 x Video in
Secure IP 2 x MIPI-CSI2
Crypto engine (1x4L, 1x2L)
(AES, DES, Hash, RSA, TRNG) 2 x Digital

FC-BGA: 29 x 29mm? 1022-pins, 0.8mm pitch

36-37

Interfaces

DDR4/DDR3L (In line ECC)
16-bit x 1.6/1.3Gbps

1 x SPI Multi I/0
(4-bit DDR)
SDHI (UHS-I)/MMC

1 x USB2.0 Host

1x USB2.0
Host / Function

2% 100/1000Mbps
Ether MAC*(#)

2x12C, 2 x 12C*
2 x SCI 8/9-bit*
5 x SCIF (UART)*(#)
3 x RSPI*
2 x CAN-FD*
GPIO*

Audio
4 x SSI (I2S)*(#)
1x SRC

*Shared

Connectivity
2 x PCle2.0 (1Lane)
SATA (Rev.3.2) (shared)
USB3.0/2.0 (DRD)
4 x USB2.0 (2H, 2H/F/0TG)
Ethernet AVB (1Gbps)
2 x CAN2.0B /2 x CAN-FD

6 x UART, 5 x H-UART
4 x SPI
7 % I?C; 1 x DVFS ctrl

Memory I/F

32-bit x 2ch LPDDR4-3200
access cache

16-bit ExtBus/SRAM

1 x QSPI (4/8-bit selectable)
or 1 x Hyperflash

4 % SDIO (SDR104)
2 x eMM(C (5.0, HS400)
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RZ/G2M (R8A774Ax)

CPU core

= Arm® Cortex®-A57, dual-core
Max. operating frequency: 1.5GHz

= Arm® Cortex®-A53, quad-core
Max. operating frequency: 1.2GHz

= Arm® Cortex®-R7, single-core
Max. operating frequency: 800MHz

Cache memory (Cortex®-A57)

® |1instruction cache: 48KB

® |1 data cache: 32KB

® |2 cache: 2MB

Cache memory (Cortex®-A53)

= |1instruction cache: 32KB

= |1 data cache: 32KB

® |2 cache: 512KB

Cache memory (Cortex®-R7)

= |1instruction cache: 32KB

= |1 data cache: 32KB

= |-TCM: 32KB

= D-TCM: 32KB

External memory

= Ability to connect LPDDR4-SDRAM via
DDR dedicated bus

® Data bus width: 32 bits x 2 channels

External expansion

= Ability to connect flash ROM or SRAM
directly

= Data bus width: 8/16 bits

= PCl Express 2.0 : 1 Lane x 2 channels
(one of PHY is shared with Serial ATA)

3D graphics

= PowerVR™ GX6250

Video functions

= Video display interface x 3 channels (1

channel: HDMI(option), 1 channel: LVDS,

1 channel: RGB888)

= Video input interface x 4 channels (2
channels: MIPI-CSI2, 2 channels:
Digital(RGB/YChCr))

RZ/G2N (R8A774Bx)

CPU core

= Arm® Cortex®-A57, quad-core
Max. operating frequency: 1.5GHz

= Arm® Cortex®-R7, single-core
Max. operating frequency: 800MHz

Cache memory (Cortex®-A57)

® |1instruction cache: 48KB

= |1 data cache: 32KB

® |2 cache: 2MB

Cache memory (Cortex®-R7)

® |1instruction cache: 32KB

= |1 data cache: 32KB

= |[-TCM: 32KB

= D-TCM: 32KB

External memory

= Ability to connect LPDDR4-SDRAM via
DDR dedicated bus

® Data bus width: 32 bits x 1 channel

External expansion

= Ability to connect flash ROM or SRAM
directly

= Data bus width: 8/16 bits

= PCl Express 2.0 : 1 Lane x 2 channels
(one of PHY is shared with Serial ATA)

3D graphics

= PowerVR™ GE7800

Video functions

= Video display interface x 3 channels (1

channel: HDMI(option), 1 channel: LVDS,

1 channel: RGB888)

= Video input interface x 4 channels (2
channels: MIPI-CSI2, 2 channels:
Digital(RGB/YChCr))

= \ideo codec module: VCP4 x 1 channel

= |P converter module

= Video image processing functions (color
conversion, image enlargement/
reduction, filtering)

Audio functions

= Sampling rate converter x 10 channels

= Serial sound interface x 10 channels

Storage interfaces

= USB 3.0 DRD x 1 channel

® |JSB 2.0 x 2 channels (Host only 1
channel/Host-Function 1 channel)

= SD host interface x 4 channels

® Multimedia card interface x 2 channels

Other peripheral functions

® 32-bit timer x 15 channels

= PWM timer x 7 channels

= [’C bus interface x 7 channels

= Serial communication interface (SCIF) x
6 channels

® (Quad serial peripheral interface (QSPI)
x 2 channels (boot support)

® (Clock-synchronous serial interface
(MSIOQF) x 4 channels (SPI/IIS support)

= Ethernet controller with AVB support

(support for IEEE 802.1BA, IEEE 802.1AS,

IEEE 802.1Qav, and IEEE 1722, GMII/MII
interface, PHY device connection
support)

= Ethernet controller with AVB support

(support for IEEE 802.1BA, IEEE 802.1AS,

IEEE 802.1Qav, and IEEE 1722)

= Controller area network (CAN) interface
x 2 channels

= |nterrupt controller (INTC)

® (Clock generator (CPG): on-chip PLL

= (On-chip debug function

= Video codec module: VCP4 x 1 channel

= |P converter module

= Video image processing functions (color
conversion, image enlargement/
reduction, filtering)

Audio functions

= Sampling rate converter x 10 channels

= Serial sound interface x 10 channels

Storage interfaces

= |JSB 3.0 DRD x 1 channel

® JSB 2.0 x 2 channels (Host only 1
channel/Host-Function 1 channel)

= SD host interface x 4 channels

® Multimedia card interface x 2 channels

® Serial ATA interface x 1 channel

Other peripheral functions

® 32-bit timer x 15 channels

= PWM timer x 7 channels

= |’C bus interface x 7 channels

= Serial communication interface (SCIF) x
6 channels

® Quad serial peripheral interface (QSPI)
x 2 channels (boot support)

® (Clock-synchronous serial interface
(MSIOF) x 4 channels (SPI/IIS support)

= Ethernet controller with AVB support

(support for IEEE 802.1BA, IEEE 802.1AS,

IEEE 802.1Qav, and IEEE 1722)

= Controller area network (CAN) interface
x 2 channels

= |nterrupt controller (INTC)

® (Clock generator (CPG): on-chip PLL

® (On-chip debug function

B RZ/G2M (R8A774Ax) block diagram

System controller

2 x Cortex™-AST 1.56Hz | 4 x Cortex®-A53 1.2GHz | 1 Cortex”-R7 800MHz

System RAM: 384KB L11 48KB | L11$32KB J|[ L1132KB
Thermal Sensor L1 DS 32KB Jf[ L1 DS 32KB |[ L1Ds 32kB
JTAG Debug NEON/VFPv4]|[NEON/VFPv4 || VFPv3-D16
(CoreSight™) [zt 23 it e @i k] T B B S
Timers 3D Graphics

26 x 32-bit Timer
15 x 32-bit Interval
WDT
7 x PWM out

Audio IPs

Audio router w/10 ASRC,
mixer, 10 I?S (6¢h TDM),
90ch Audio DMA

Secure IP

Crypto engine
(AES, DES, Hash, RSA, TRNG)

PowerVR GX6250
2D/3D tile based 600MHz

Video Codec

Up to 4K resolution
(2 channels)

Video IP

3 x Display Out 4 x Video Signal Processor
1 x Digital out, 1 x LVDS
1 x HDMI
8 x Video in
2 x MIPI-CSI2
(1x4L, 1x2L)

2 x Digital

FC-BGA: 29 x 29mm? 1022-pins, 0.8mm pitch

2 x Fine Display Processor

M RZ/G2N (R8A774Bx) block diagram

System controller

System RAM: 384KB

Thermal Sensor

2 x Cortex®-A57 1.5GHz

1 x Cortex®-R7 800MHz

L11$ 48KB L11§ 32KB
L1 D$ 32KB L1D$ 32kB
NEON/VFPv4 VFPv3-D16

JTAG Debug
(CoreSight™) ¥ 2 cache: w8 with ECC |70 3268, 0100 3@ it cclj
Timers 3D Graphics
26 x 32-bit Timer PowerVR GE7800
15 % 32-bit Interval 2D/3D tile based 600MHz
wot Video Codec
7 x PWM out Up to 4K resolution
(2 channels)
Audio IPs
Audio router w/10 ASRC, Video IP

mixer, 10 I?S (6¢h TDM),
90ch Audio DMA

Secure IP

Crypto engine
(AES, DES, Hash, RSA, TRNG)

3 x Display out
Ix Dlg\}aluHué,’\}”x L 1 x Fine Display Processor
8 x Video in
2 x MIPI-CSI2
(1x4L, 1x2L)
2 x Digital

FC-BGA: 29 x 29mm? 1022-pins, 0.8mm pitch

2 x Vlideo Signal Processor

Connectivity
2 x PCle2.0 (1Lane)

USB3.0/2.0 (DRD)
2 x USB2.0 (1H, 1H/F/0TG)
Ethernet AVB (1Gbps)
2 x CAN2.0B / 2 x CAN-FD

6 x UART, 5 x H-UART
4 x SPI
7% I?C; 1 x DVFS ctrl

Memory I/F

32-bit x 2ch LPDDR4-3200
access cache

Raw NAND
(8/16-bit, ONFI 1.x,
ECC 1-8-bits)

16-bit ExtBus/SRAM

1 x QSPI (4/8-bit selectable)
or 1 x Hyperflash

4 % SDIO (SDR104)
2 x eMM(C (5.0, HS400)

Connectivity
2 x PCle2.0 (1Lane)
SATA (Rev.3.2) (shared)
USB3.0/2.0 (DRD)
2 x USB2.0 (1H, 1H/F/OTG)
Ethernet AVB (1Gbps)
2 x CAN2.0B /2 x CAN-FD

6 x UART, 5 x H-UART
4 x SPI
7% I’C; 1 x DVFS ctrl

Memory I/F
32-bit x 1ch LPDDR4-3200
access cache

Raw NAND
(8/16-bit, ONFI 1.x,
ECC 1-8-bits)

16-bit ExtBus/SRAM

1 x QSPI (4/8-bit selectable)
or 1 x Hyperflash

4 % SDIO (SDR104)
2 x eMM(C (5.0, HS400)




RZ/G2E (R8A774C0)

CPU core

= Arm® Cortex®-A53, quad-core
Max. operating frequency: 1.2GHz

= Arm® Cortex®-R7, single-core
Max. operating frequency: 800MHz

Cache memory (Cortex®-A53)

= |1instruction cache: 32KB

= |1 data cache: 32KB

® |2 cache: 256KB

Cache memory (Cortex®-R7)

® |1instruction cache: 32KB

= |1 data cache: 32KB

= |-TCM: 32KB

= D-TCM: 32KB

External memory

= Ability to connect DDR3L-SDRAM via
DDR dedicated bus

= Data bus width: 32 bits x 1 channel

External expansion

= Ability to connect flash ROM or SRAM
directly

= Data bus width: 8/16 bits

= PClExpress 2.0: 1 Lane x 1 channel

3D graphics

= PowerVR™ GE8300

Video functions

= Video display interface x 2 channels (2
channels: LVDS, 1 channel: RGB888)

= Video input interface x 3 channels (1
channels: MIPI-CSI2, 2 channels:
Digital(RGB/YCbCr))

= \ideo codec module: VCP4 x 1 channel

= |P converter module

= Video image processing functions (color
conversion, image enlargement/
reduction, filtering)

Audio functions

= Sampling rate converter x 10 channels

= Serial sound interface x 10 channels

Storage interfaces

= USB 3.0 DRD x 1 channel

= USB 2.0 x 1 channel (Host-Function 1
channel)

= SD host interface x 3 channels

® Multimedia card interface x 1 channel

Other peripheral functions

® 32-bit timer x 15 channels

= PWM timer x 7 channels

= [’C bus interface x 8 channels

= Serial communication interface (SCIF) x
6 channels

® (Quad serial peripheral interface (QSPI)
x 2 channels (boot support)

® (Clock-synchronous serial interface
(MSIOF) x 4 channels (SPI/IIS support)

= Ethernet controller with AVB support

(support for IEEE 802.1BA, IEEE 802.1AS,

IEEE 802.1Qav, and IEEE 1722)

= Controller area network (CAN) interface
x 2 channels

= |nterrupt controller (INTC)

= (Clock generator (CPG): on-chip PLL

® QOn-chip debug function

RZ Partner Ecosystem Solutions

Visit the webpage below for the latest information on RZ partner ecosystem.
https://www.renesas.com/products/microcontrollers-microprocessors/rz-mpus/rz-partner-solutions [

System
System controller
System RAM: 128KB
Thermal Sensor

JTAG Debug
(CoreSight™)

Timers
26 x 32-bit Timer
15 x 32-bit Interval
WDT
7 x PWM out

Audio IPs

Audio router w/10 ASRC,
mixer, 10 I?S (6¢h TDM),
45¢ch Audio DMA

Secure IP

Crypto engine
(AES, DES, Hash, RSA, TRNG)

2 x Cortex®-A53 1.2GHz

L11§ 32KB
L1 D$ 32KB
NEON/VFPv4

B RZ/G2E (R8A774C0) block diagram

1 x Cortex®-R7 800MHz
L11$ 32KB
L1 D$ 32KB
VFPv3-D16

J 12 cache: 2568 with ECC 1101 3268, 0100 3 it cclj

2 x Display out:
(2 x LVDS or
1% LVDS + 1 x DRGB)

2 x Vlideo in
1 x MIPI-CSI2 (1 x 2L)

3D Graphics
PowerVR GE8300
2D/3D tile based 600MHz

Video Codec

Up to FHD resolution

Video IP

1 x Digital

FC-BGA: 21 x 21mm? 552-pins, 0.8mm pitch

2 x Vlideo Signal Processor
1 x Fine Display Processor
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Connectivity
1x PCle2.0 (1Lane)

USB3.0/2.0 (DRD)
USB2.0 (1H/F)
Ethernet AVB (1Gbps)

2 x CAN2.0B /2 x CAN-FD

6 x UART, 5 x H-UART
4 x SPI
8 x I2C; 1 x DVFS ctrl

Memory I/F
32-bit DDR3L-1856
access cache

Raw NAND
(8-bit, ONFI 1.x,
ECC 1-8-bits)

16-bit ExtBus/SRAM

1 x QSPI (4/8-bit selectable)
or 1 x Hyperflash

3 x SDIO (SDR104)
eMMC (5.0, HS400)



https://www.renesas.com/products/microcontrollers-microprocessors/rz-mpus/rz-partner-solutions
https://www.renesas.com/products/microcontrollers-microprocessors/rz-mpus/rz-partner-solutions
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RZ/A Series

RZ/A Series Application

—
Intercoms White goods White goods
_am
o
_d : ;
Barcode scanners Office equipment Image sensor Data communication modules

Benefits of RZ/A Series — Develop like MCUs

Digital signage

@

Robot

Diagnostic panels Industrial panels

Biometrics Handwriting recognition input devices

RZ/A series MPUs retain the ease-of-use of Renesas MCUs due to rich integrated development environments, and deliver higher performance

than MCUs.

Free of charge RZ/A software package
(Downloadable from Renesas Web) ex) RZ/A2M Software Package Tool

GUI Development Tools: TES Guiliani-Lite ——f-——————————————e TES Guiliani Sample
App Application
Adopts FreeRTOS V10 —® Free Middleware

(High market share in WW) RTOS

Device Driver

e? studio, o]
GSE™
and

other tools

[— Development environment: e’ studio

— Compiler: GNU Arm Embedded Toolchain

This is an example using Free RTOS.
*1 embedded Graphics Multiplatform Library
*2 Guiliani Streaming Editor
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Benefits of RZ/A3UL

= 64bit CPU@1GHz RTOS MPU

® Choice of two memory I/Fs for different applications
— Octal-SPI Flash/Octal-SPI RAM: For simple and low cost PCB design
— DDR3L/DDR4: For high resolution HMI and camera use cases

® Pin-compatible RZ/A3UL (RTOS) and RZ/G2UL (Linux) for easy migration
—The 361-pin package is pin-compatible between RZ/A3UL and RZ/G2UL

Benefits of RZ/A1 Group, and RZ/A2M MPUs

® Eliminate the need to design a high-speed interface ® Include on-chip graphics display and camera input capabilities
= Reduced mounting area

= Reduced PCB cost
= No DRAM procurement issues Zi‘ii’:‘i‘:‘?i‘ﬁﬁ:?;‘,’“"’““’
= Reduced EMI noise

] Integration of multiple layers of data and output to LCD Video Display Controller ch0

Buffer

Conventional MPU RZ/A1, A2M concept |
i o { >
TES—

{ —
Storage of input images i Use of graphics bus by [
1 via graphics bus I VDC to fetch multiple ———0>
Internal 2 layers of display data
Graphicsbus) 3
1
|
i
*No Page0 Pagel Page2 Page3 Page4
5 ATH (10MB) (2MB) (2mB) (2MB) (2mB) (2MB)
Higher costs i AIM [5MB] [1MB] [1MB] [1MB] [1MB] [1MB]
oNo A2M {AMB) {512kB) {512KBY) {1mB) {1MB) {1MB)
*Reduce AIL ATLU {3MB} {512KB} {512KkB} {512kB} {512KkB} {1mMB}
AlLC 2mB) [ X512KB) {512kB) (512k8) || <512KB) &
6 P8 layers for 1.21, 3.3V, 1.5V/0.75V (DDR) 4] Po8 ayersfor 1.21, 3.3V

Large-capacity on-chip RAM

DRP Library

= RZ/A2M MPUs with DRP improve image processing performance by 10X over RZ/A1 MPUs
— Dynamically Reconfigurable Processor (DRP) technology accelerates image processing
— Enables hybrid e-Al solutions with DRP for image processing + CPU for inference

The RZ/A2M is designed around e-Al for smart appliances, network cameras, service robots, scanner products, and industrial equipment
requiring high-speed image processing. The RZ/A2ZM combines a general-purpose MPU with Renesas’ proprietary DRP technology for unique
hybrid processing for image recognition and machine vision (MV), and Al processing works in conjunction with the Cortex®-A9, which pre-
processes image data at high speed and extracts features for recognition target.
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RZ/A3UL Group

64-bit Arm® Cortex®-A55 (1 GHz, single core)
16bit DDR3L/DDR4-1600 (in line ECC)
Octal-SPI Flash/RAM IF

Camera IF; MIPI-CSI2 (4 lanes)

Display IF; Parallel RGB888/RGB666

2x Gigabit Ethernet

2x CAN (CAN-FD)

2x USB2.0 (Host, Host/Peripheral)

2x SDHI (UHS-I, UHS-I/MMC)

RZ/A2M Group

CPU (Arm® Cortex®-A9)

® (perating frequency: 528MHz

= Single-precision/double-precision FPU
= Arm® NEON™

On-chip memory

= 4AMB

Main graphics and camera input functions
= Video display controller (VDC6): 1 channel
LCD output: Max. WXGA

Screen superimposition: 3 layers

Video input: Max. XGA

CMQS camera input (CEU): 1 channel
MIPI-CSI2 interface: 1 channel

2D graphics engine: 1 channel
Sprite engine: 1 channel

= JPEG coding engine: 1 channel
Main memory interface functions
= NOR flash, SDRAM, NAND flash

= Serial flash: 1-bit/4-bit/8-bit: 1 channel, 8-bit: 1 channel

(ability to run stored programs directly)
® SD/MMC host interface: 2 channels
Main communication functions

= USB 2.0 High Speed: 2 channels (Host/Function switchable)

= 10M/100M EtherMAC: 2 channels

® SCIF: 5 channels

= |’C: 4 channels

= SSI: 4 channels

= RSPI: 3 channels

= CAN-FD: 2 channels

Optional functions

= DRP (Dynamically Reconfigurable Processor)
Package

® 176-LFBGA (13mmx13mm, 0.8mm pitch)
® 256-LFBGA (1Tmmx11mm, 0.5mm pitch)
® 272-FBGA (17mmx17mm, 0.8mm pitch)
® 324-FBGA (19mmx19mm, 0.8mm pitch)

Distortion compensation unit (IMR): 1 channel

M RZ/A3UL block diagram

Arm Debugger Cortex®-A55 1.0GHz DDR4/DDR3L (In line ECC)
(CoreSight™) NEON/VFP 16bit x 1.6/1.3Gbps
| -L1$: 32KB w/Parity SPI Multi1/0 or Octa IF
16ch DVAC D-L1$: 32KBw/ECC (bt 200Mbp)
Interrupt Controller L2:0kB (Cache: 64bit line x 32 entries)
PLL/SSCG L.3$ (Shared) : 256KB w/ECC 1 5 SDHI (UHS-I/MMC
Standby 1 SDHI (UHS-)
(Sleep/Module) RAM128KB w/ECC 1x USB2.0 Host
. 1xUSB2.0
Timers LCD Controller + Resize Host / Function
1x 32bit MTU3 Image Scaling Unit 2x gﬁg(ll\ggl\cﬂbps
8 x 16bit MTU3 Display Out (Parallel-IF) X IC
1xWDT Camera In (MIPI-CSI2 4lane) x
2 x SCI 8/9bit
Analog Ao 5 SCIF (UART)
't 21
2x12bit ADC |_ 4% SSI(IS) _| B
2 x CAN-FD
GPIO
M RZ/A2M block diagram
Pssen  TT Interfaces
DMAC 16ch Cortex®-A9 528 MHz I
Interrupt Controller NEON ‘ FPU g;:h|
PLL/SSCG bt
(JTAG/SWD) 5ch
S SRAM: 4VB RSPI
tandby . .
(Sleep/Software/Deep/Module) | CACHE: 32KB ‘ D Cache: 32KB 3ch
L2 Cache: 128KB CAN-FD
2ch
Timers : Ethemet MAC
0STM Graphics (100M: IEEE1588 v2)
32-bit x 3ch VDC6 (LCDC) LVDS 2ch
MTU3 Timing Controller IMR-LS2 IrDA
32MmT>l<J;ch Digital Input Sprite Engine SSIS)
16-bit x 8ch CMOS Camera I/F 2D Graphics Engine 4ch
PWM MIPI Camera I/F JPEG Codec Engine SPOF
32-bit x Bch ¢
WDT Security (option) BSC (Ext. Bus I/F)
RTC Secure Boot HyperFlash™ / HyperRAM™
DRP (option) Crypto Engine OctaFlash™ /OctaRAM™
{Dynamically Reconfigurable Processor) TRNG SPI'Multi 1/0 (DDR)
(1,4 or Bbit width)
Device Unique ID NAND Flash I/F
(ONFI1.0, ECC)
JTAG Disable USB2.0

HS 2ch Host/Peripheral/0TG

SDHI(UHS-I/MMC
2ch

GPIO

Analog

ADC
12-bit x 8ch




RZ/A1TH Group and RZ/AT1M Group (Pin Compatible)

CPU (Arm® Cortex®-A9)

® (Operating frequency: 400MHz

= Single-precision/double-precision FPU

= Arm® NEON™

On-chip memory

= RZ/ATH: 10MB

= RZ/ATM: 5SMB

Maln graphics and camera input functions

= Video display controller (VDC5): 2 channels
LCD output: Max. WXGA

Screen superimposition: 4 layers

Video input: Max. XGA (CVBS analog input supported)
CMQS camera input (CEU): 1 channel
PAL/NTSC decoder (DVDEC): 2 channels
Distortion compensation unit (IMR): 1 channel
Open VG accelerator: 1 channel

= JPEG coding engine: 1 channel

Main memory interface functions

= NOR flash, SORAM, NAND flash

= (SPI serial flash: 2 channels (ability to run stored programs directly)
= SD host interface: 2 channels

= MMC host interface: 1 channel

Main communication functions

® USB 2.0 High Speed: 2 channels (Host/Function switchable)
= 10M/100M EtherMAC: 1channel

= SCIF: 8 channels

= |’C: 4 channels

= SSI: 6 channels

® RSPI: 5 channels

® Ethernet AVB: 1 channel

= CAN: 5 channels

Package

® 256-LFBGA (11Tmm x 11mm,0.5mm pitch)

® 256-LFQFP (28mm x 28mm,0.4mm pitch)

= 324-FBGA (19mm x 19mm,0.8mm pitch)

RZ/A1LU Group

CPU (Arm® Cortex®-A9)
= (Qperating frequency: 400MHz
= Single-precision/double-precision FPU
= Arm® NEON™
On-chip memory
= 3MB
Main graphics and camera input functions
= |CD controller (VDC5): 1 channel
LCD output: Max. WXGA
Screen superimposition: 3 layers
Video input: Max. XGA
® CMOS camera input (CEU): 1 channel
= JPEG coding engine: 1 channel
Main memory interface functions
= NOR flash, SDRAM
= QSPI serial flash: 1 channel (ability to run stored programs directly)
= SD host interface: 2 channels
= MMC host interface: 1 channel
Main communication functions
® USB 2.0 High Speed: 2 channels (Host/Function switchable)
= 10M/100M EtherMAC: 1channel
= SCIF: 5 channels
= |’C: 4 channels
= SSI: 4 channels
= RSPI: 3 channels
® Ethernet AVB: 1 channel
= CAN: 2 channels
Package
= 176-LFBGA (8mm x 8mm,0.5mm pitch)
® 176-LFQFP (24mm x 24mm,0.5mm pitch)
= 208-LFQFP (28mm x 28mm,0.5mm pitch)

M RZ/A1H,and RZ/AT1M block diagram
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SRAM Cortex®-A9 400MHz 10/100 Ether MAC
ATH: 10MB/ATM: 5MB
SRAM L2 Cache NEON FPU UsB2.0
128 KB HS 2ch Host/Func
Cache . NAND Flash
32 KB +32 kB Timers I/F
MTU2 External Bus 32 bit ROM,
© ssem Tobit <ot SR ciA
WDT
DMAC 16¢ch ebite 1ch SPI Multi
0S Timer Zch
Interrupt Controller Dbt o SCIF RSPI
Clock Generation PWM Timer 8ch Sch
with SSCG 16¢ch 1’C IEBus
JTAG Debu T dch Ich
Y Real-Time CLK $91 (1) SPDIF
6ch 1ch
_ Graphics SDHI MMC
SCUX 4ch ASRC Video Display Controller 2h Tch
2ch CAN MOST50
CDROM DEC OpenVG 1.1 5¢ch Ich
Sound G Enhanced eng. Smart Card I/F
ound Generator PALNTSC 2
dec. 2ch IrDA LIN Master
Analog CMOS Camera I/F Tch 2ch
ADC Ich Ethernet AVB
12-bit x 8ch Fish Eye Correction
2ch
JPEG Engine
1ch
B RZ/A1LU block diagram
Interfaces
SRAM Cortex®-A9 400MHz 10/100 Ether MAC
SRAML2 Cache NEON FPU CAN
128 KB 2ch
Cache : USB2.0
32 KB + 32 KB Timers HS 2ch Host/Func
MTU2 External Bus 32-bit
WoT SDRAM, PCMCIA
DMAC 16¢ch 8-bit x 1ch SPI Multi
0S Timer ch
Interrupt Controller it 2¢h SCIF RSPI
Clock Generation ) 5ch 3ch
with SSCG Real-Time CLK iC
JTAG Debu . feh
! Graphics SSI(1S) SPDIF
_ Video Display Controller 4ch Tch
ich SDHI MMC
I SCUX 4ch ASRC I CMOS Camera I/F Zch Tch
Tch Smart Card I/F
JPEG Engine Zch
Analog 1ch IrDA
ADC 1ch
2-bit x 8ch
LoltL Ethernet AVB
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RZ/A1L, RZ/A1LC Group

CPU (Arm® Cortex®-A9)
= (perating frequency: 400MHz
= Single-precision/double-precision FPU
= Arm® NEON™
On-chip memory
= RZ/A1L: 3MB
= RZ/A1LC: 2MB
Main graphics and camera input functions
= |CD controller (VDC5): 1 channel
LCD output: Max. WXGA
Screen superimposition: 3 layers
Video input: Max. XGA
® CMOS camera input (CEU): 1 channel
Main memory interface functions
= NOR flash, SORAM, NAND flash
= (SPI serial flash: 1 channel (ability to run stored programs directly)
= SD host interface: 2 channels
= MMC host interface: 1 channel
Main communication functions
= USB 2.0 High Speed: 2 channels (Host/Function switchable)
= 10M/100M EtherMAC: 1 channel
SCIF: 5 channels
IC: 4 channels
SSI: 4 channels
RSPI: 3 channels
CAN: 2 channels
Package
= 176-LFBGA (8mm x 8mm,0.5mm pitch)
= 176-LFQFP (24mm x 24mm,0.5mm pitch)
= 208-LFQFP (28mm x 28mm,0.5mm pitch)
® 233-FBGA (15mm x 15mm, 0.8mm pitch)

M RZ/A1L, RZ/A1LC block diagram

~ Memoy Intefaces
I SRAM I Cortex®-A9 400MHz 10/100 Ether MAC
A1L: 3 MB/AILC: 2 MB
SRAM L2 Cache I NEON FPU USB2.0
128 KB HS 2ch Host/Func
Cache External Bus 32-bit
32 KB + 32 KB Timers ROM, SRAM,
MTU2 SDRAM, PCMCIA
System 16-bit x 5ch SPI Multi
wDT 1ch
DMAC 16¢ch 8-bit x Tch SCIF RSPI
. h h
Interrupt Controller 08 Timer X s
ook - 32-bit x 2ch 1’C |IEBus*
t
it SSCo Real-Time CLK o Ich
TG Deb SSI(IS) SPDIF
ebug N 4Ach 1ch
 Graphics SDHI MMC
e Video D|sp!a\h/ Controller 2%h 1ch
Cl
SCUX 4ch ASRC CMOS Camera IFF CAN | MosTs0®
1ch
CDROM DEC* ‘ Smart Card I/F
2ch
IrDA LIN Master*
A"alng 1ch 1ch
ADC
12-bit x 8ch

*RZ/A1L Group specification only.




RZ/A Series: Development Environments (Integrated Development Environments)
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@
RENESAS LAY
Development e e?studio®! e Arm® DS * |AR
environments - Embedded
e studio Workbench®
for Arm®

Compilers

e GNU Arm Embedded Toolchain

e Arm Compiler

© |AR C/C++ compiler®

ICEs e J-Link LITE from Segger
e J-Link series from Segger*?

®

e DSTREAM™
e ULINKpro™
e ULINKproD™
e ULINK2™

e |-jet™/I-jet Trace™ for
Arm® Cortex®-A/R/M
e JTAGjet-Trace

*1: Eclipse-based development environment from Renesas (https://www.renesas.com/e2studio)
*2: Renesas does not handle ICEs from Segger. Contact a sales agent for details.
*3: A free evaluation license is available provided the 14-day time-limited evaluation or the code size-limited evaluation.

RZ/A Series: Development Tools (Debuggers, ICEs)

KNG

Kyoto Microcomputer Co., Ltd.

LAuTERBACH, |\

Debuggers e PARTNER-Jet2

ez
SEGGER
e Ozone

g2 studio

* PowerView

e J-Link Series

e PowerDebug

T

\/‘}

Supported

¢ exeGCC from Kyoto Microcomputer
compilers

e GNU Arm Embedded Toolchain
e Arm compiler
e |AR C/C++ compiler, etc.

e GNU Arm Embedded Toolchain
e Arm compiler
e |AR C/C++ compiler, etc.

e GNU Arm Embedded Toolchain
e Arm compiler
e |AR C/C++ compiler, etc.

RZ/A Series: Solutions from Partner Companies

Visit the webpage below for the latest information on RZ/A Series development tools, including solutions from partner companies.
https://www.renesas.com/products/microcontrollers-microprocessors/rz-mpus/rz-partner-solutions [



https://www.renesas.com/products/microcontrollers-microprocessors/rz-mpus/rz-partner-solutions
https://www.renesas.com/products/microcontrollers-microprocessors/rz-mpus/rz-partner-solutions
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RZ Family Package Lineup

Pin-type: 121-LFBGA 128-LFQFP 176-HLQFP 176-LFBGA 176-LFBGA 176-LFQFP
Size: 10x 10 mm 14 x 20 mm 20 x 20 mm 8x8mm 13x13mm 24 X 24 mm
Pitch: 0.80 mm 0.50 mm 0.40 mm 0.50 mm 0.80 mm 0.50 mm
Thickness: 1.40 mm 1.60 mm 1.70 mm 1.40 mm 1.40 mm 1.60 mm
Group: RZ/N2L RZ/T2M Rz/m RZ/A1L, A1LC, A1LU Rz/A2M Rz/T2m

Pin-type: 176-LFQFP 196-LFBGA 208-LFQFP 225-LFBGA 233-FBGA 256-LFBGA
Size: 24x24 mm 12x12mm 28x 28 mm 13X 13 mm 15x 15 mm 11x 11 mm
Pitch: 0.50 mm 0.80 mm 0.50 mm 0.80 mm 0.80 mm 0.50 mm
Thickness: 1.70 mm 1.70 mm 1.70 mm 1.40 mm 1.9mm 1.40 mm
Group: RZ/A1L, A1LU RZ/N1L, N1S, RZ/T2L RZ/A1L, A1LU RZ/T2M, RZ/N2L RZ/A1LU RZ/A2M, ATH, AIM

Pin-type: 256-LFQFP 266-LFBGA 272-FBGA 320-FBGA 324-FBGA
Size: 28 x28 mm 1Mx 1 mm 17x17 mm 17 x17 mm 19x 19 mm
Pitch: 0.40 mm 0.50 mm 0.8 mm 0.80 mm 0.80 mm
Thickness: 1.70 mm 1.40 mm 1.90 mm 2.30 mm 1.40 mm 2.10 mm
Group: RZ/ATH, ATM RZ/Five Rz/A2M Rz/m Rz/T2M RZ/A2M, ATH, ATM
Pin-type: 324-LFBGA 359-LFBGA 361-LFBGA 361-LFBGA 400-LFBGA
Size: 15x 15 mm 14 x 14 mm 13x 13 mm 13x13mm 17x17 mm
Pitch: 0.80 mm 0.50 mm 0.50 mm 0.50 mm 0.80 mm
Thickness: 1.70 mm 1.40 mm 1.40 mm 1.40 mm 1.70 mm
Group: RZ/N1D, N1S RZ/G3S RZ/G2LC, G2UL, RZ/Five RZ/G3S RZ/N1D
Pin-type: 456-LFBGA 501-FBGA 551-LFBGA 552-FBGA
Size: 15x 15 mm 21x21 mm 21x21 mm 21x21 mm
Pitch: 0.50 mm 0.80 mm 0.80 mm 0.80 mm
Thickness: 1.40 mm 2.40 mm 1.40 mm 2.45 mm
Group: RZ/G2L, V2L RZ/G1E, G1C RZ/G2L, V2L RZ/G2E

Pin-type: 831-FBGA 841-FCBGA 1022-FBGA 1368-HFBGA
Size: 27 x27 mm 15% 15 mm 29x29 mm 19x 19 mm
Pitch: 0.80 mm 0.50 mm 0.80 mm 0.50 mm

Thickness: 2.40 mm 1.90 mm + 0.2 mm 2.5mm 3.15mm 2.65 mm

Group: RZ/G1H, GTM, GIN RZNV2M, RZ/V2ZMA Rz/G2M, G2N RZ/G2H RZ/N2H
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Renesas Electronics Corporation T10v0sU FORESIA, 3-2-24 Toyosu, Koto-ku, Tokyo 135-0061, Japan
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Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of products and 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 communications equi test and i 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 you are ble for eval 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 pplicable laws and re 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
nor with applicable laws and

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.

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

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

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

(Note 1)~ "Renesas Electronics” as used in this document means Renesas Electronics Corporation and also includes its directly or indirectly controlled subsidiaries
(Note 2) ~ “Renesas Electronics product(s)” means any product developed or manufactured by or for Renesas Electronics.
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