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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.

RZ Family Roadmap

RZ/G series

3D Graphics
HMI MPU

RZ/A series
for HMI Apps.

RZ/N series

Connectivity
PLC

RZ/T series

for Real-time Ctrl.

RZ/ATH
Cortex®-A9 (400MHz|
10MB, WXGA, 2D

RZ/ATM

Cortex*-A9 (400MHz)

RZ/AIL
Cortex*-A9 (400MHz
3MB XGA

5MB, WXGA, 2D

RZ/GTH
Cortex*-A15x4 (1.4GHz)
C ATx4 (T80MHz)

G 6!
32bitx2ch DDR3-1600

RZ/GIM
Cortex®-A15x2 (1.56Hz)
SGX544MP2, H.264
32bitx2ch DDR3L-1600

SGXS44MP2, H.
32bitxTch DDRAL-

1600

RZ/G1E
Cortex®-A7x2 (1.0GHz)
SGX540, H.264
32bitx1ch DDR3-1333

RZ/G2x

RZ/G1C
Cortex®-A7x2 (1.0GHz)
SGX531, H.264

5 4
32bitx1ch DDR3-1000

RZ/A1LU
Cortex®-A9 (400MHz)
3MB, XGA, JPEG

RZ/A1LC
Cortex®-A9 (400MHz)
2MB, XGA

RZ/M
Cortex"-R4 (600/450MHz)

544K TCM + 1MB, R-IN Engine

RZ/m
Cortex™-Rd (600/450/300MHz)
544K TCM + 1MB, EtherCAT

RZ/M
Cortex®-R4 (450MHz)
544K TCM

RZ/A2M
Cortex®-A9 (528MHz)
4MB, XGA, 2D

RZ/N1D
Cortex®-A7 Dual
(500MHz)

RZN1S X

Cortex™-A7
(500MHz)

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

RZ/N1L
Cortex®-M3
(125MHz)

RZ/N-next(TBD)

RZ/T-next(TBD)

* Development
¥ Planning
v under discussion
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RZ/A Series

RZ/ATH E E E fz/na E E E
Cortex™A9 (400MHz) ! RZ/AILU i \ oA H | i
RZ/A series 10MB, WXGA, 20 . RZ/QAWAM \ : Cn‘;!’;gﬁgyﬂfg\é\gn : : . : : :
for HMI Apps. RZAIL S, WGA 20 h ! i i : i :
Cortex"-A9 (400MHz) ' RZ/AILC d ' ' ' ' '
3MB X6A ' | cote-Ag oomz [t ! ! ' ' '
l l 2MB, XGA { l l l l l
' 2014 2015 ' 2016 L2017 'ooo2018 ' 2019 Y 2020t 2021 Y
RZ/A Series: Application Fields
Intercoms White goods Wh\t;guods Vending machines Digital signage
b 5 |
4
Barcode scanners Office equipment Image sensor Data communication modules Robot Biometrics Handwriting recognition input devices
(telematics, emergency communications)
RZ/A Series Features
e [arge-capacity on-chip RAM: 10MB
e Graphics display and camera input capabilities on a single chip
e Rich peripheral functions and software
Large-capacity on-chip RAM: 10MB
DRAM-less solution
Conventional MPU concept RZ/A concept
5V/12v
5V/12v
® Higher costs

Regulator Regulator Regulator
33V 1.2 1.5V/0.75V

Regulator Regulator
33V 1.2

Renesas

SPI Flash

Advantages

*No need to design a
high-speed interface

eReduced mounting area

*Reduced PCB cost

*No DRAM procurement issues

*Reduced EMI noise

4 PCB layers for 1.2V, 3.3V

Higher costs

6 PCB layers for 1.2V, 3.3V, 1.5V/0.75V (DDR3)




Graphics display and camera input capabilities on a single chip

Video Display Controller ch1

(A1TH and ATM only)

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

Buffer

I

CPU

I

Internal CPU bus

Storage of input images
<—————1 via graphics bus

Use of graphics bus by
VDC to fetch multiple
layers of display data

1
Internal 2
Graphics bus 3

4

Page0 Page1 Page2 Page3 Paged
Large-capacity on-chip RAM ATH (10MB) (2mB) (2MB) (2mB) (2MB) (2MB)
A1TM [5MB] [1MB] [1MB] [1MB] [1MB] [1MB]
A2M {4MB) {512KB) {512KB) {1MB)Y {1MBY {1IMB)
ATL ATLU {3MB} {512KB} {512KB} {512KB} {512KB} {1MB}
A1LC <2MB) {512MB) (512MB) {512MB) {512MB) (=>

The bus configuration with independent buses for images and hardware-based superimposition processing make it easy to create graphical applications.

Rich peripheral functions and software

Camera
Example system ‘¢
solution Real-time correction of distorted images
RZ/IA —

Input image

Output image

“Smooth” and “beautiful”
graphics display by utilizing
large-capacity on-chip RAM
to the full

On-chip 2D graphics
accelerator for fast image
rendering

Ability to process imported
images and extract a variety of
information

Ability to connect analog
CMOS cameras

HMI functions

Large-capacity on-chip RAM

o Wired LAN/wireless LAN
{ &, o Software
e Graphics

Narrowing down by RZ/A1
of only valuable information
for transmission over the
network

Reduction of network
communication
volume/ability to increase
number of cameras flexibly

* Face recognition,
human sensing

 Image compression,
decompression

* \oice synthesis,
etc.

=

Ability to accelerate image processing for applications
such as barcode readers and biometric authentication

With ample peripheral functions and software, a single chip can cover a wide range of fields, including display, camera input, communication, and audio functions.
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RZ

Full HD
(1920x1080)

WXGA and
below
(1280x768)

Large-capacity on-chip memory
Simple HMI development as

RTOS

Compact HMI

RZ/G Series |

RZ/A1LU

RZ/A1L
RZ/A1LC

Image display functions only

Image display functions
+ 2D graphics

e HMI solutions optimized to match the image resolution, functions, and 0S
e RZ/G series: Full HD, functions: 3D Gfx, vide, 0S: Linux (RichQS)
e RZ/A series: WXGA and below, functions: 2D Gfx, camera input processing, 0S: RTOS

RZ/A2M Group

CPU (Arm® Cortex®-A9)
 Operating frequency: 528MHz
* Single-precision/double-precision FPU
® Arm® NEON™
On-chip memory
* 4MB
Main graphics and camera input functions
o Video display controller (VDC6): 1 channel
LCD output: Max. WXGA
Screen superimposition: 3 layers
Video input: Max. XGA
© CMOS camera input (CEU): 1 channel
o MIPI-CSI2 interface: 1 channel
e Distortion compensation unit (IMR): 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

o 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
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RZ/A2M block diagram

Image display functions
+ 3D graphics + video support

IS T Interfaces
DMAC 16ch Cortex®-A9 528 MHz e
Interrupt Controller dch
NEON \ FPU scl
PLL/SSCG 2ch
(JTAG/SWD) 5ch
SRAM: 4MB RSPI
Standby | CACHE: 32KB ‘ D Cache: 32KB 3ch
(Sleep/Software/Deep/Module) - . C
L2 Cache: 128KB CAN-FD
2ch
Timers . Ethernet MAC
0STM Graphics (100M: IEEE1588 v2)
32-bit x 3ch VDC6 (LCDC) LVDS 2ch
MTU3 Timing Controller IMR-LS2 IrDA
32-bit x 1ch igi - h
IVIIITI(JBC Digital Input Sprite Engine SSI (1)
16-bit x 8ch CMOS Camera I/F 2D Graphics Engine 4ch
PWM MIPI Cameral/F | JPEG Codec Engine SPOIF
32-bit x 8ch £
WDT Security (Option) BSC (Ext. Bus I/F)
RTC Secure Boot HyperFlash™ / HyperRAM™
DRP (option) Crypto Engine OctaFlash™ / OctaRAM™
{Dynamically Reconfigurable Processor) SPIMulti I/0 (DDR)
TRNG (1.40r 8bit 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/ATM 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: 5MB
Main graphics and camera input functions
e Viideo display controller (VDC5): 2 channels
LCD output: Max. WXGA
Screen superimposition: 4 layers
Video input: Max. XGA (CVBS analog input supported)
© CMOS camera input (CEU): 1 channel
© PAL/NTSC decoder (DVDEC): 2 channels
e Distortion compensation unit (IMR): 1 channel
* Open VG accelerator: 1 channel
© JPEG coding engine: 1 channel
Main memory interface functions
* NOR flash, SDRAM, NAND flash
© QSPI serial flash: 2 channels (ability to run stored programs directly)
 SD host interface: 2 channels
© MMQC 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
e Ethernet AVB: 1 channel
© CAN: 5 channels
Package
© 256-LFBGA (11mm 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)
 Operating frequency: 400MHz
o Single-precision/double-precision FPU
o Arm® NEON™
On-chip memory
© RZ/A1LU: 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
© MM(C 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
® |’C: 4 channels
 SSI: 4 channels
© RSPI: 3 channels
e 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)

RZ/A1H,and RZ/ATM block diagram

06-07

Interfaces
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
MTU?2 External Bus 32-bit ROM,
© o spem Tobitx sh sora . o
WDT .
DMAC 16ch abit > 1ch SPI Multi
. 2ch
Interrupt Controller ngI'mZEL SCIF T RSP
-DIt X ZC
Clock Generation PWM Timer 8ch 5ch
with SSCG 16¢ch 1C IEBus
JTAG Debu Real-Time CLK doh 1ch
9 SSI(’S) | SPDIF
Secure Boot Engine* : ich Ich
: Graphics SDHI MMC
Customer Unique ID* Video Display Controller Zch lch
2ch CAN MOST50
Enhanced eng. Smart Card I/F
SCUX 4ch ASRC PAL/NTSC 2ch
dec. 2ch IrDA LIN Master
CDROM DEC CMOS Camera I/F Tch 2ch
Sound Generator Tch Ethernet AVB
Fish Eye Correction
Analo zch
9 JPEG Engine
ADC 1ch
12-bit x 8ch
* =Option
RZ/A1LU block diagram
Interfaces
Sm" 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 16ch ebite 1ch SPI Multi
- ch
Interrupt Controller 30211—')?;; SCIF RSP
Clock Generation : Sch 3ch
with SSCG Real-Time CLK IC
4ch
JTAG Debug Graphics SSI(IS) SPDIF
Secure Boot Engine* Video Display Controller 4ch Tch
- Tch SDHI MmC
Customer Unique ID* CMOS Camera I/F 2h ich
Tch Smart Card I/F
1ch IrDA
| souxachasc | ot
Ethernet AVB

Analog

ADC
12-bit x 8ch

* =0ption
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RZ/A1L, RZ/A1LC Group

CPU (Arm® Cortex®-A9)
 Operating 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, SDRAM, NAND flash

© 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: 1 channel

© SCIF: 5 channels

e |?C: 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)

RZ/A1L, RZ/A1LC block diagram

© Memy Interfaces
I SRAM I Cortex®-A9 400MHz 10/100 Ether MAC
AlL: 3 MB/A1LC: 2 MB
I 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
woT Ich
DMAC 16ch oot x 1ch SCIF RSPI
- 5ch 3ch
Interrupt Controller 0S Timer < :
Gk - 32-bit x 2ch 1C IEBus*
ock Generation : 4ch Tch
i Real-Time CLK
with SSCG $S1(1S) SPDIF
JTAG Debug Graphics 4ch 1ch
. . SDHI MMC
i Video D|sp:az Controller 2h 1ch
Cl
SCUX dch ASRC CMOS Camera I/F CAN | MosTs0
Tch
CDROM DEC* ‘ Smart Card I/F
2ch
IrDA LIN Master*
Analﬂg 1ch 1ch
ADC
12-bit x 8ch

*RZ/A1L Group specification only.




RZ/A Series: Development Environments (Integrated Development Environments)

GIAR
SYSTEMS

RENESAS

Development
environments

E
=

o IAR
Embedded h
Workbench® e
for Arm® -

e g’studio™

e? studio

Compilers

e Arm CC*'

® |AR C/C++ compiler*? e Arm CC*'

e GNU tool**

ICEs e DSTREAM™
e ULINKpro™
e ULINKproD™

e ULINKZ™
i )

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

P

e PARTNER-Jet2 from Kyoto
Microcomputer Co., Ltd.
 adviceLUNAII from
DTS INSIGHT Corporation

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

*1. Arm CC is included in DS-5 Starter Kit for RZ/A and RZ/T, which is available free of charge, and in the popularly priced DS-5 RZ/A Edition. There is also a free evaluation version that provides full functionality but is limited to 30 days of use. Contact a DS-5 sales

agent for details.

*2. A free evaluation license is available provided the 30-day time-limited evaluation or the permanent 32KB size-limited evaluation (www.iar.com/EWARM)

*3. Eclipse-based development environment from Renesas (https://www.renesas.com/e2studio)
*4. GNU TOOLS & SUPPORT Website (https://gcc-renesas.com)
*5. Renesas does not handle ICEs from Segger. Contact a sales agent for details.

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

Kyoto Microcomputer Co., Ltd. p oDm-iI:sisghtI y.? v!& HT camp ”te‘\'a
* PARTNER-Jet2 e microVIEW-PLUS

PELIES

o CSIDE version 6

e adviceLUNA Il

Supported
compilers

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

e exeGCC from Kyoto Microcomputer

e Arm CC*?
e GNU tool,*" etc.

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

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

*2. Arm CCis included in DS-5 Starter Kit for RZ/A, which is available free of charge, and in the popularly priced DS-5 RZ/A Edition. There is also a free evaluation version that provides full functionality but is limited to 30 days of use. Contact a DS-5 sales agent for

details.

*3. A free evaluation license is available provided the 30-day time-limited evaluation or the permanent 32KB size-limited evaluation (www.iar.com/EWARM)

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/softtools.html#rza



https://gcc-renesas.com
http://www.iar.com/EWARM
http://www.iar.com/EWARM
https://www.renesas.com/e2studio
https://gcc-renesas.com
https://www.renesas.com/products/microcontrollers-microprocessors/rz/softtools.html#rza

=

RZ/G Series

RZ/G series
3D Graphics
HMI MPU

RZ/G1H
Cortex"-A15x4 (1.4GHz)
Cortex*-A7x4 (780MHz)

32bitx2ch DDR3-1600

RZ/GIM
Cortex®A15x2 (1.5GHz)
SGX544MP2, H.264
32bitx2ch DDR3L-1600

RZ/GIN
Cortex®A15x2 (1.56Hz)
SGX544MP2, H.264
32bitx1ch DDR3L-1600

Rz/G2x

 High processing capacity

e Support for 3D gra
e Scalability among
e Collaboration with

' E RZ/G1E E RZ/G1C E
- oo || coucaaiooa f
H | szicichooRzizs i sabiveich boRz 000 |}
: ! ! ! ¥ Planning
2004 ¢ 2015 ! 20016 ! 2017 ! 2018 2019 2020 2021 oy
RZ/G Series Features
) ) High processing capacity
phics and Full HD video . . . .
. . Gigahertz-class dual-core CPU for high-performance operation processing
products in the series
. RZ/G1H RZ/G1MeRZ/G1N RZ/G1E RZ/G1C
partner companies R8A77420 RB8A77430R8A77440 RBA77450 R8A77470
Core Cortex®-A15 Quad Cortex®-A15 Dual Cortex®-A7 Dual Cortex®-A7 Dual
Cortex®-A7 Quad
Operating 1.4GHz (Cortex®-A15) 1.5GHz 1.0GHz 1.0GHz
frequency 780MHz (Cortex®-A7)
OSNIVREOIEN 25000DMIPS 10500DMIPS 3800DMIPS 3800DMIPS
Cache Cortex®-A15 L11/D cache L11/D cache L11/D cache
L11/D cache 32KB/32KB 32KB/32KB 32KB/32KB
32KB/32KB L2cache 1MB L2cache 512KB L2cache 512KB
L2cache 2MB
Cortex®-A7
L11/D cache
32KB/32KB
L2cache 512KB
Supported Supported Supported Supported
Supported Supported Supported Supported
Supported (VFPv4) Supported (VFPv4) Supported (VFPv4) Supported (VFPv4)

Support for 3D graphics and Full HD video

Capable of handling of Full HD video or 3D graphics with power to spare

RZ/G1H RZ/G1MeRZ/G1IN RZ/G1E RZ/G1C
R8A77420 R8A774309R8A77440 R8A77450 R8A77470
3D graphics 66400 SGX544MP2 SGX540 SGX531
(520MHz) (520MHz<G1M>) (312MHz<G1N>) (260MHz) (260MHz)
Video functions o Video display channels: 3 * Video display channels: 2 o Video display channels: 2 o Video display channels: 2
Interfaces Interfaces Interfaces Interfaces
RGB888 x 1 channel RGB888 x 1 channel RGB888 x 2 channels RGB888 x 2 channels
LVDS x 2 channels LVDS x 1 channel e Vlideo input interface x 2 channels LVDS x 1 channel

e Video input interface x 4 channels

e Video codec: VCP3 x 2 channels

© |P converter module

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

* Video input interface x 3 channels

e Video codec: VCP3 x 1 channel

© |P converter module

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

* Video codec: VCP3 x 1 channel

e |P converter module

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

NTSC (CVBS) x 1 channel

e Vlideo input interface x 2 channels

* Video codec: VCP3 x 1 channel

© |P converter module

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




Scalability among products in the series
Using the same architecture maintains compatibility with other product versions and software

Cortex®-A15

CPU
3DX Graphics PowerVR G6400 SGX544Mp  CEK SGX540 UL SGX531
Video Codec Full HD Multimedia video Codec processor VCP3
Network Ethernet MAC, Gigabit-Ethernet MAC, CAN
Standard I/F UART, SPI, Timer, PWM, 12C
High Speed I/F PCle, USB3.0, SATA USB2.0
Memory bus DDR3-1600 x64 (x32[G1N]) SLL DDR3-1333x32 et DDR3-1000 x32
0S Linux Kernel & Driver

RZ/G1H

RZ/GIM - GIN RZ/G1E

RZ/G1C

RZ/G Linux Platform

Linux is the recommended OS for use with the RZ/G Series. The RZ/G Linux Platform comprises five components to assist customers in system development.
It constitutes a new support format for Linux, distributed by Renesas. In particular, the Civil Infrastructure Platform Super Long Term Support (CIP SLTS)
Linux kernel, designed for ultra-long-term maintenance, reduces the maintenance burden on the customer while delivering improved reliability and realtime
performance. Using the RZ/G Linux Platform lets you to simplify installation of the Linux environment and reduce the overall cost. You can devote the time
you save to the development of competitive value-added services and innovation.

Detailed information on the RZ/G Linux Platform is available on Renesas Marketplace at the following webpage: https://mp.renesas.com/ja-jp/rzg/

RZ/G Linux Platform

©

The most high-end MPU
available from Renesas

Evaluation boards (from
partner companies) suitable
for mass production

Mass production—ready SOM
modules and prototype kits

Selected middleware add-ons

to enhance value

Super-long-term support
framework in a single package

Easy-to-install custom tools to
assist with debugging

Linux customization tools and
verification/analysis tools available

Cortex®-A core with multimedia and
security functions and

Verified Linux Package
and CIP Linux Kernel

Lineup of unique
middleware from

GHz-surpassing : GUI framework for download Renesas partners for
performance ' Full HD Video —_— from the image recognition,

1 3D Graphics Y Renesas Q voice recognition, and
RZ/G Series U CIP Linux Kernel Marketplace more

Conventional Embedded Device Development Process (lllustration)

Constructing|

Conside Procurement and o . T Mass production
the (Al ot ; Application coding System verification :
TR specifications verification of middleware testing
i / -7 ,,”' -7 g et
’ - _ - - p—- -

- - - -
/ -7 - - P -
= _ - =

Development Process Using RZ/G Linix Platform

I-.- Application cnding - MESStg;%?]lémlon

o 6 6 60 3]

@ RZ/G Linux development environment
@ Verified Linux package

© Customization, verification, and analysis tools

O Software add-ons
@ Mass production boards

Eliminates the need to construct your own Linux environment, including the Linux server.
No need to procure 0SS. Start and maintain development from a stable framework.

These help you make debuggin
These make it easier to add fun

g more efficient.
ctions and shorten the time needed for software verification.

Using mass production—ready boards reduces costs and workload at the prototyping and mass production stages.


https://mp.renesas.com/ja-jp/rzg/
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RZ

Full HD
(1920x1080)

RZ/G Series

i
[}
[}
[}
|
:
I
Linux :

utilizing Open0S,
resources

WXGA and
below
(1280x768)

RZ/A Series

Full HD supportl

RZ/G1H

B RZ/GIM - GIN

Easy HMI development

RZ/G1E

RZ/G1C

3D graphics
& video support

Image display functions only

*HMI solutions optimized to match the image resolution, functions, and 0S
*R7/G series: Full HD, functions: 3D Gfx, vide, OS: Linux (RichOS)
*RZ/A series: WXGA and below, functions: 2D Gfx, camera input processing, 0S: RTOS

RZ/G1H (R8A77420)

CPU core

® Arm® Cortex®-A15, dual-core
Max. operating frequency: 1.4GHz

© Arm® Cortex®-A7, quad-core
Max. operating frequency: 780MHz

Cache memory (Cortex®-A15)

e L1 instruction cache: 32KB

L1 data cache: 32KB

® |2 cache: 2MB

Cache memory (Cortex®-A7)

L1 instruction cache: 32KB

o |1 data cache: 32KB

® |2 cache: 512KB

External memory

 Ability to connect DDR3L-SDRAM via DDR
dedicated bus

* Max. operating frequency: 800MHz

 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)

3D graphics

© PowerVR™ G6400

Video functions

e Viideo display interface x 3 channels (2
channel: LVDS, 1 channel: RGB888)

e Vlideo input interface x 4 channels

* Video codec module: VCP3 x 2 channels

* |P converter module

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

Audio functions

e Sampling rate converter x 10 channels

o Serial sound interface x 10 channels

Storage interfaces

o USB 3.0 host interface x 1 port (wPHY)

© USB 2.0 host interface x 3 ports (wPHY)

 SD host interface x 4 channels (SDXC and
UHS-I support)

e Multimedia card interface x 2 channels

o Serial ATA interface x 2 channels

Other peripheral functions

© 32-bit timer x 12 channels

© PWM timer x 7 channels

* |°C bus interface x 8 channels

 Serial communication interface (SCIF) x 9
channels

 Quad serial peripheral interface (QSPI) x 1
channel (boot support)

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

o Ethernet controller with AVB support (support
for [EEE 802.1BA, IEEE 802.1AS, IEEE
802.1Qav, and IEEE 1722, GMII/MII interface,
PHY device connection support)

e Ethernet controller (IEEE 802.3u—compliant
MAC on-chip, RMII interface, ability to
connect to PHY device)

 Controller area network (CAN) interface x 2
channels

o [nterrupt controller (INTC)

o Clock generator (CPG): on-chip PLL

* On-chip debug function

Image display functions

gy B o (

+ 2D graphics

Image display functions

+ 3D graphics + video support

RZ/G1H (R8A77420) block diagram

© spem Interaces
I Arm@Debugger lCoreSight) I CPU Ex-BUS \'mEerBaiE{max 16bit)
| DMAC | N e e e ot DBSC
I MMU I 146t | 14GHz | 146Hz | 146Hz DDR3-SDRAM BSC/32bit x 2ch
I Interrupt Controller I LIS KB | L11530K6 | 1115348 | 11153268 2ch USB2.0 Host
1103268 | 1108328 | L10§32B | L1 0§ 3218 EHCI/OHCI
i Sch PLL/Modu-Ie»standby i NEDNARPS | NEONARPS | NEONIRDYS | NEONAVRP 1ch USB2.0 Host/Func
53 cache: 2MB 12 cache: 2MB High-speed module
Timers LaeP A | oot | A | b S
WOT T80MHz. | 780MHz | 780MHz | 780MHz
L11530K8 | 11153266 | 11193248 | 11133268 2ch MMCIF
TPU L10§32KB | L1 DS 32K | L10 32K | L1 0§ 3248 8ch I’C
4°h/°6"‘\$|”T‘0PWM NEDNNRPS | NEONARPS | NEONRPS | NEONAVFP I1C 4ch/I2C 4ch
2ch/16/32bit selectable L2 cache: 512KB 9ch SCIF
CMT1 SCIF 3ch/SCIFA 3ch SCIFB 3ch
8ch/16/32/48bit selectable _ 4ch MSIOF
Timer Unit QsPI
12ch 32bit timer H7A2KMBU ‘ H?K'\g‘l §5A5'\|£|§ Single/Dual/Quad-SPI
7ch PWM timer 2ch HSCIF
GPIO
Graphic IPs
Network L Ich USB3.0 Host
2ch CAN 2D-DMAC Serial-ATA
3DGE Image extraction
9
Ethernet AVB (PowerVR G6400) | Image rotation/ 1lane PCI-Express
100 and 1000Mbps inversion 2ch LVDS
Ethernet MAC 2DGE VIN dot clock~148.5MHz
10 and 100Mbps (R-GP2D) (option) | 4ch Video inputs THS/TSC
SP1 DU Thermal Sensor

Power supply voltage (typ.)

1.8 V: (ETM, SD, LVCMOS I/F, Xtal, JTAG,
Trace and RST)

1.03 V: (core, SATA, PCI Express, USB3.0)
1.5 V: (DDR3-1/0 SSTL Mode: DDR3)

3.3 V: (Others)

Input Format Converter
Image Processor
Qutput Format Converter

Digital RGB 1ch output
LVDS 2ch outputs

s, | 2ch VL2

1920, 08060 en | (OPtion)
3ch FDP1 2ch IMR-X2

Dedinterlacingmodule |~ (0ption)

10ch SSI

Serial Sound Interface

10ch SRC

Sampling Rate Converter

ADG

Audio clock generator
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RZ/G1M (R8A77430) block diagram

RZ/G1M (R8A77430)

C spem Inertaces
CPU core Security solutions Arm®Debugger (CoreSight) CPU ~ LBSC )
® ®, i : h Ex-BUS interface (max 16bit)
o Arm® Cortex®-A15, dual-core Max. operating © AES CBC symmetrical cryptography (128- or 256-bit) DMAC Cortex®AT5 | Corte®Al5 DBSC
frequency: 1.5GHz © RSA asymmetric cryptography (1,024- or 2,048-bit) 1.56HZ 15GHZ DDR3L-SDRAM BSC/32bitx2ch

Cache memory

© SHA-1 and SHA-256 hash algorithms

Interrupt Controller

| |
| |
| MMU |
| |
| |

L11$ | L1D$ | L11S [ L1DS

1ch USB2.0 Host

o L1 instruction cache: 32KB Storage interfaces 3¢h PLL/Module-standby HE LS || A || EHCI/OHCI

o L1 data cache: 32KB © USB 3.0 host interface x 1 port (wPHY) 12 cache: 1024KB | NEON/VFPv4 1ch USB2.0 Host/Func

|2 cache: TMB © USB 2.0 host interface x 2 ports (wPHY) e High-speed module

External memory © SD host interface x 3 channels WOT _ 3ch SDHI

o Ability to connect DDR3L-SDRAM via DDR (SDXC and UHS-I support) 0 a0 | ramt | ramz Support SDXC
dedicated bus o Multimedia card interface x 1 channel sch/output PWM 79KB ‘ KB 256KB 1ch MMCIF

* Max. operating frequency: 800MHz o Serial ATA interface x 2 channels CMTO 9ch IZ’C

e Data bus width: 32 bits x 2 channels Other peripheral functions 2ch/16/32bit selectable Graphic IPs ||C135C:/IS€IIECh

External expansion  32-bit timer x 12 channels CMT1 SeF Gch/SCTFA beh SCIFB 3ch

o Ability to connect flash ROM or SRAM ® PWM timer x 7 channels 8ch/16/32/48bit selectable 3DGE PowerVR FDP1
directly o I2C bus interface x 9 channels Timer Unit SGX554MP2 (312MHz) | De-interlacing module 3ch MSIOF

« Data bus width: 8/16 bits * Serial communication interface (SCIF) x 15 s e o] e | 20-DMAC Sl 57

o PCI Express 2.0 (1 lane) channels ch PWM timer Image Processor Image rotation/ 3ch HSCIF

3D graphics  Quad serial peripheral interface (QSPI) x 1 Uu‘pm{;gggwm e GPIO

* PowerVR™ SGX544MP2 channel (boot support) L Multicodec module .VlN o

Video functions o Clock-synchronous serial interface (MSIOF) x 2ch CAN 10 OB0HD s | 361 Vo nputs leh U$83‘0 I:?;t

o Video display interface x 2 channels (1 3 channels (SPI/IIS support) Ethernet AVB™* TSIF DU Serlal AT ")
channel: LVDS, 1 channel: RGB888) e Ethernet controller with AVB support (support 100 and 100[]Mb[133 T P 2ot Vlane PCl-Express

* Video input interface x 3 channels for IEEE 802.1BA, IEEE 802.1AS, IEEE Ethernt MAC ranIDs

 \/ideo codec module: VCP3 802.1Qav, and IEEE 1722, GMII/MII interface, P THS/TSC

* |P converter module
* Video image processing functions
(color conversion, image enlargement/

PHY device connection support)
e Ethernet controller (IEEE 802.3u—compliant
MAC on-chip, RMIl interface, ability to

Power supply voltage (typ.)

Thermal Sensor

. o . 1.8 V: (ETM, SD, LVCMOS I/F, Xtal, JTAG, Trace and RST)
reduction, filtering) connect to PHY device) 1.03V: {core, SATA, PCI Express, USB3.0) - 10ch Ssl I

Audio functions e Controller area network (CAN) interface x 2 ;g?/V‘ié?’E%)"/U SSTL Mode: DDR3L) Ser'a'%";:ds'gé”“e

. 3V: (Others
* Sampling rate converter x 10 channels channels *1. Since PHY is used by both the USB 3.0 and SATA-0 functions, only one of these Sampling Rate Converter
o Serial sound interface x 10 channels o Interrupt controller (INTC) functions may be selected. ADG

o Clock tor (CPG): hip PLL *2. Since PHY is used by both the PCl-e and SATA-1 functions, only one of these .
0ck generator . on-cnip functions may be selected. Audio clock generator

RZ/G1N (R8A77440)

CPU core

© On-chip debug function

Security solutions

*3. Due to pin multiplexing, only one of these functions may be selected.

RZ/G1N (R8A77440) block diagram

| L Spmem Interfaces
* Arm® Cortex®-A15, dual-core o AES CBC symmetrical cryptography (128- or 256-bit) Arm®Deb CoreSiah LBSC
Max. operating frequency: 1.5GHz © RSA asymmetric cryptography (1,024- or 2,048-bit) rm“Debugger (CoreSight) CPU Ex-BUS interface (max 16bit)
Cache memory (Cortex®-A15) ® SHA-1 and SHA-256 hash algorithms DMAC Cortex®-A15 | Cortex®-A15 DBSC
e L1 instruction cache: 32KB Storage interfaces 1156Hz 1156Hz DDRSL-SDRAM BSC/32bitxch

L1 data cache: 32KB

© USB 3.0 host interface x 1 port (wPHY)

Interrupt Controller

| |
| |
| MMU |
| |
| |

L11$ | L1D$ | L11S [ L1DS
32KB | 32KB | 32KB | 32KB

1ch USB2.0 Host

o 12 cache: 1MB o USB 2.0 host interface x 2 ports (wPHY) 3ch PLL/Module-standby EHCI/OHCE
External memory  SD host interface x 3 channels (SDXC and L2 cache: 1024KB | NEON/VFPvd 1Ch USB2.0 Host/Func
« Ability to connect DDR3L-SDRAM via DDR UHS- support) Timers High-speed module
dedicated bus o Multimedia card interface x 1 channel WDT _ Sgspurst[s)[}){xlc
© Max. operating frequency: 800MHz o Serial ATA interface x 1 channel TPU RAMO | RAM1 | RAM?2
o Data bus width: 32 bits x 1 channel Other peripheral functions dch/output PWM 72KB ‘ 4KB | 256KB ch MMCIF
External expansion © 32-bit timer x 12 channels CMTO 9ch I'C
 Ability to connect flash ROM or SRAM « PWM timer x 7 channels 20h/16/326it slectabe Graphic IPs [E eI Ben
directly ® |’C bus interface x 9 channels CMT1 15ch SCIF
! : ) S 8ch/16/32/48bit selectable 3DGE PowerVR FDP1 SCIF 6¢h/SCIFA 6ch SCIFB 3ch
* Data bus width: 8/16 bits o Serial communication interface (SCIF) x 15 Timer Unit SGHGBANP2 31202 | Dedinteracing module Seh VISIOF
* PCI Express 2.0 {1 lane) channels _ 4sets of 3ch 32bit timer VSP1 2D-DMAC . aspl
3D graphics  Quad serial peripheral interface (QSPI) x 1 7ch PWM timer ‘ﬂﬂmg‘amgeﬂsﬂ:‘frw '{"maaggefrﬁ’{:ﬁé'ﬁ/” Single/Dual/Quad-SP!
* PowerVR™ SGX544MP2 channel (boot support) Qutput Format Converter inversion 3ch HSCIF
Video functions o Clock-synchronous serial interface (MSIOF) x Network VCP3 VIN
o Video display interface x 2 channels (1 3 channels (SPI/IIS support) 2¢ch CAN Ighznﬂ“hx‘fsgggggiuﬁh 3ch Video inputs GPIO —
channel: LVDS, 1 channel: RGB388)  Ethernet controller with AVB support (support Ethernet AVB* DU feh U$B3'O stt
* Video input interface x 3 channels for IEEE 802.1BA, IEEE 802.1AS, IEEE 100 and 1000Mbps Diil RGB 2 s Serial-AT)
* Viideo codec module: VCP3 802.1Qav, and IEEE 1722, GMII/MIl interface, Ethernet MAC™ llane PCl-Express™
e [P converter module PHY device connection support) 10 and 100Mbps LVDS
e Video image processing functions (color e Ethernet controller (IEEE 802.3u—compliant ot C‘TU:II(SN/?;;MHZ

conversion, image enlargement/reduction,
filtering)
Audio functions

MAC on-chip, RMIl interface, ability to
connect to PHY device)
e Controller area network (CAN) interface x 2

Thermal Sensor

i Power supply voltage (typ.)

* Sampling rate converter x 10 channels channels 1.8V: (ETM, SD, LVCMOS I/F Xtal, JTAG, Trace and RST) 10ch SSI I

 Serial sound interface x 10 channels e |nterrupt controller (INTC) 1.03V: (core, SATA, PCI Express, USB3.0) Serial Sound Interface
* Clock generator (CPG): on-chip PLL 1.35 V: (DDR3-1/0 SSTL Mode: DDR3L) 10ch SRC I

h ) 3.3V: (Others) Sampling Rate Converter
* On-chip debug function *1. Since PHY s used by the USB 3.0, SATA-0, and PCl-¢ functions, only one of

these functions may be selected. i ADG I

*2. Due to pin multiplexing, either Ethernet AVB or Ethernet MAC must be selected. Audio clock generator
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RZ/G1E (R8A77450)

CPU core

o Arm® Cortex®-A7, dual-core Max. operating
frequency: 1.0GHz

Cache memory

e L1 instruction cache: 32KB

o |1 data cache: 32KB

® |2 cache: 512KB

External memory

 Ability to connect DDR3-SDRAM via DDR
dedicated bus

* Max. operating frequency: 666MHz

 Data bus width: 32 bits x Tchannel

External expansion

 Ability to connect flash ROM or SRAM
directly

 Data bus width: 8/16 bits

3D graphics

© PowerVR™ SGX540

Video functions

e Video display interface x 2 channels
(RGB888)

e Vlideo input interface x 2 channels

* Video codec module: VCP3

* |P converter module

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

Audio functions

* Sampling rate converter x 6 channels

o Serial sound interface x 10 channels

RZ/G1C (R8A77470)

CPU core

© Arm® Cortex®-A7, dual-core
Max. operating frequency: 1.0GHz

Cache memory (Cortex®-A15)

L1 instruction cache: 32KB

o L1 data cache: 32KB

® |2 cache: 512KB

External memory

 Ability to connect DDR3L-SDRAM via DDR
dedicated bus

* Max. operating frequency: 500MHz

 Data bus width: 32 bits x 1 channel

External expansion

 Ability to connect flash ROM or SRAM
directly

 Data bus width: 8/16 bits

3D graphics

© PowerVR™ SGX531

Video functions

e Video display interface x 2 channels
(1 channel: LVDS, 2 channels: RGB888, 1
channel: selected from NTSCk <CVBS>)

e Viideo input interface x 2 channels

* Video codec module: VCP3

© |P converter module

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

Audio functions

* Sampling rate converter x 6 channels

o Serial sound interface x 10 channels

Security solutions

© AES CBC symmetrical cryptography (128- or 256-bit)

© RSA asymmetric cryptography (1,024- or 2,048-bit)

© SHA-1 and SHA-256 hash algorithms

Storage interfaces

o USB 3.0 host interface x 1 port (wPHY)

© USB 2.0 host interface x 2 ports (wPHY)

 SD host interface x 3 channels (SDXC and
UHS-I support)

e Multimedia card interface x 1 channel

Other peripheral functions

© 32-bit timer x 12 channels

® PWM timer x 7 channels

o |’C bus interface x 8 channels

e Serial communication interface (SCIF) x 15
channels

 Quad serial peripheral interface
(QSPI1) x 1 channel (boot support)

e Clock-synchronous serial interface (MSIOF) x
3 channels (SPI/IIS support)

e Ethernet controller with AVB support (support
for [EEE 802.1BA, IEEE 802.1AS, |EEE
802.1Qav, and IEEE 1722, GMII/MII interface,
PHY device connection support)

o Ethernet controller (IEEE 802.3u—compliant
MAC on-chip, RMIl interface, ability to
connect to PHY device)

e Controller area network (CAN) interface x 2
channels

e Interrupt controller (INTC)

e Clock generator (CPG): on-chip PLL

© On-chip debug function

Security solutions

© AES CBC symmetrical cryptography (128- or 256-bit)

© RSA asymmetric cryptography (1,024- or 2,048-bit)

© SHA-1 and SHA-256 hash algorithms

Storage interfaces

© USB 2.0 host interface x 2 ports (wPHY)

© SD host interface x 3 channels (SDXC and
UHS-I support)

o Multimedia card interface x 1 channel

Other peripheral functions

© 32-bit timer x 12 channels

® PWM timer x 7 channels

o |’C bus interface x 5 channels

 Serial communication interface (SCIF) x 6
channels

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

o Clock-synchronous serial interface (MSIOF) x
3 channels (SPI/IIS support)

e Ethernet controller with AVB support (support
for [EEE 802.1BA, IEEE 802.1AS, IEEE
802.1Qav, and IEEE 1722, GMII/MII interface,
PHY device connection support)

e Ethernet controller (IEEE 802.3u—compliant
MAC on-chip, RMIl interface, ability to
connect to PHY device)

e Controller area network (CAN) interface x 2
channels

e Interrupt controller (INTC)

* Clock generator (CPG): on-chip PLL

© On-chip debug function

RZ/G1E (R8A77450) block diagram

Arm®Debugger (CoreSight)
DMAC
MMU

Package FC-BGA2121-501

CPU

Cortex®-A7 | Cortex®-A7
1.0GHz 1.0GHz

Interrupt Controller
3ch PLL/Module-standby

Timers

WDT

TPU

4ch/output PWM

CMTO
2ch/16/32bit selectable

CMT1

8ch/16/32/48bit selectable
Timer Unit
4sets of 3ch 32bit timer
7ch PWM timer

Network
2ch CAN

Ethernet AVB**
100 and 1000Mbps

Ethernet MAC*
10 and 100Mbps

Power supply voltage (typ.)

1.8 V: (ETM, SD, LVCMOS I/F, Xtal, JTAG,
Trace and RST)

1.03 V: (core)

1.5V: (DDR3-1/0 SSTL Mode: DDR3)

3.3V: (Others)

L1 L1D$ | L11$ | L1D$
32KB 32KB | 32KB | 32KB

Interfaces

LBSC
Ex-BUS interface (max 16bit)

DBSC
DDR3-SDRAM BSC/32bit x 1ch

1ch USB2.0 Host

12 cache: 512KB | NEON/VFPv4 EHCI/OHCI
1ch USB2.0 Host/Func
Memory High-speed module
3ch SDHI
RAMO | RAM1 | RAM2
72KB ‘ KB | 256KB Support SDXC
1ch MMCIF
Graphic IPs 8ch IC
(PowerVR SGX540) 15¢ch SCIF
VSP1 SCIF 6ch/SCIFA 6ch SCIF 3ch
Input Format Converter Image
Processor 3ch MSIOF
Output Format Converter Qs
Mu\ti-c\ggeiamudule Single/Dual/Quad-SPI
1920 x 1080@60 x 1ch 3ch HSCIF
FDP1
De-interiacing module GPIO
2D-DMAC
Image extraction Image rotation/ _
inversion
10ch SSI
_VIN_ I Serial Sound Interface
2ch Video inputs 6ch SRC
- ou Sampling Rate Converter
Digital RGB 2ch outputs ADG
I Audio clock generator

RZ/G1C (R8A77470) block diagram

Inerfaces
Arm®Debugger (CoreSight) CPU LBSC
I DMAC I Ex-BUS interface (max 16bit)
Cortex®-A7 | Cortex®-A7 DBSC
I MMU I 1.06Hz 1.06Hz DDR3-SDRAM BSC/32bit x 1ch
I Interrupt Controller I ;;'('g 51233 ;;K'g 5‘2"(3; 2ch USB2.0 Host/Func
3ch PLL/Module-standb High-speed modul
. Lcate 528 | NEONAFPyA grspeec Mocu®
. 3ch SDHI
Timers Support SDXC
wor © Memy Toh MMCIF
CMTO RAMO | RAM1 | RAM2 5¢ch I'C
Zch/15/3é:/ill‘rsf\ectable 72KB 4KB 128KB 6ch SCIF
] 3ch MSIOF
8ch/16/32/48bit selectable .
Graphic IPs
Timer Unit e ~ 2chQSPI
4sets of 3ch 32bit timer 3DGE FDP1. Single/Dual/Quad-SPI
7ch PWM timer PowertR 56531 | Peinterlacing 3ch HSCIF
VSP1 2D-DMAC GPI0
et ot | gt R Recever
2ch CAN Output Format Converter | iinversion LVDS
Ethernet AVB VCP3 VIN dot clock~87MHz
100 and 1000Mbps Multi-codec | ¢h Video inputs
module —
Ethernet MAC 1920 x DVENC
10 and 100Mbps 103[]1(3150 1ch Ig:%;adle\{lden 10ch SSI
Serial Sound Interface
DU DVDEC
Digital RGB 2ch |  1ch Digital 6ch SRC
Power supply voltage (typ.) outputs Video Decoder Sampling Rate Converter
1.8V:(SD and JTAG) ADG
1.2V: (Core) .
1.5V: (DDR3-1/0 SSTL) Audio clock generator
3.3V: (Others)




RZ/G Series: Application Fields

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

L]

e

Intercoms Digital signage Kiosk terminals Vending machines

S—

B

POS Multifunction machines Monitoring cameras Diagnostic panels

RZ/G Linux Platform Solutions from Partner Companies

Visit the webpage below for the latest information on RZ/G Linux Platform development tools, including solutions from partner companies.

https://www.renesas.com/products/microcontrollers-microprocessors/rz/softtools.html#rzg
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Industrial panels

Monitors in elevators



https://www.renesas.com/products/microcontrollers-microprocessors/rz/softtools.html#rzg
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RZ/T Series

Yok
RZ/T-next(TBD)

RZ/T
Cortex®-R4(600/450MHz)
544K TCM + 1MB, R-IN Engine

Rz/m
Cortex"-R4(600/450/300MHz)
544K TCM + 1MB, EtherCAT

RZ/T series

for Real-time Ctrl.

RZ/T1
Cortex®-R4({450MHz)
544K TCM
T Yo ¥ under discussion
2014 : 2015 2016 2017 2018 2019 2020 2021 CY
RZ/T Series Features
e High-performance, high-speed real-time control
¢ R-IN engine
e Integrated peripheral functions
High-performance, high-speed real-time control
Cortex™-R4 Processor with FPU
Interrupt

IRQ
Tightly Coupled Memary (ATCM)

512K (w/ ECC) CPU Core

300MHz/450MHz/600MHz IRQADDR

Tightly Coupled Memary (BTCM) gionuggf;]pffecciissifonr{
32KB {w/ ECC) FPU

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

Address for Interrupt
Service Routine

Bus master interface Bus slave interface

e High-speed RAM directly connected to the CPU for high-speed processing and dependable real-time responsiveness without caching
e ECC for enhanced reliability

e \ectored Interrupt Controller (VIC) to assure interrupt responsiveness suitable for embedded control




R-IN engine
32:it Protocol Header RTOS
general-purpose . . Checksum .
MCU processing sorting processing
1
RTOS accelerator
R-IN Protocol Ethernet accelerator that performs standard
engine processing

Ethernet processing in hardware

Easy to change the protocol because processing is done in software

High-speed, energy-efficient communication
Flexible support for multiple protocols

e R-IN engine industrial Ethernet communication accelerator performs standard Ethernet processing in hardware.

e Network processing is up to four times as fast.

Integrated peripheral functions

Factory Factory r X
Automation ASSP (EtherCAT, etc.) Automation ASSP (EtherCAT, etc.) Unnecessary
Network = Network )

Conventional MCU

PWM Timers

il (MTU3a, GPT) (Ll

PWM Timers IGBT

Incorporation

of peripheral
functions

Multiprotocol
Absolute encoder Absolute
Encoder interface Encoder

GPIO or SIO

______________

FPGA X FPGA
(encoder interface) 1 (encoder interface)

______________

]
1 Unnecessary
]

e The encoder interface was external with conventional FPGA or ASIC approaches but is now integrated on-chip.

e This one-chip AC servo solution helps reduce the component count and save space.
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RZ/T Series: Application Fields

High-speed operation at 300MHz/450MHz/600MHz provides higher performance and improved functionality for industrial equipment such as industrial motors
or AC servo drivers. Products incorporating the R-IN engine accelerator for industrial Ethernet communication can also handle a variety of industrial Ethernet

processing tasks without sacrificing real-time performance.

Industrial motors Industrial controllers Actuators AC servo drivers

RZ/T1 (Wlth muIti-protocoI support) RZ/T1 (with multi-protocol support) block diagram

Package  320-pin BGA 177mm x 17mm/0.8mm pitch

High performance CPU (Arm® Cortex®-R4 Processor with FPU) CPU

 Operating frequency: 450MHz/600MHz Cortex®-RA Processor with FPU

e High-performance, high-speed real-time control 450MHz/600MHz

o Single-precision/double-precision floating-point unit 1.2V (Core), 3.3V (1/0)

On-chip memory FPU | MPU | Debug | viC

o Tightly Coupled Memory: 512KB (w/ ECC) + 32KB (w/ ECC)
© R-IN engine instruction memory: 512KB (w/ ECC) + data memory: 512KB (w/ ECC)

Features ATCM: 512KB with ECC
o Industrial Ethernet communication accelerator with multi-protocol support (R-IN engine) BTCM: 32KB with ECC
o EtherCAT slave controller | Cache: 8KB w/ ECC ‘ D Cache: 8KB w/ ECC

© PWM timers: MTU3a, GPT
 Encoder interface (Nikon A-format™/BiSS-C/EnDat2.2/HIPERFACE DSL®/Tamagawa) (option)

CPU
Note: 2ch encoder support depends on the combination of the selected protocol Cortex®-M3
 High Speed USB. 150MHz 1.2V (Core), 3.3V (1/0)
* Secure boot (option) MPU | DEBUG | NVIC
e Safety functions HW-RTOS Accelerator
— ECC memory
- 2 Chwege  Memw
— Independent WDT: Operating on dedicated on-chip oscillator Instruction RAM: 512KB with ECC
o AS interface Data RAM: 512KB with ECC

© 100Mbps EtherMAC (with Ethernet switch)

 Ethernet accelerator _ Interfaces
 Power supply voltage: 1.2V, 3.3V 2 % 16ch DMAC I 5 x SCIF
Package JTAG w/disable function (option) | 2xIC
© FBGA 320pin (17mm x 17mm,0.8mm pitch) CGC I 2 % CAN
1 x EthernetMAC (100Mbps)
Timers With switch + IEEE1588
8 x 16-bit + 1 x 32-bit USB 2.0 HS (Host/Func)
MTU3a GPIO
6 x 16-bit CMT AS/F
2 x 32-bit CMT2 EtherCAT Slave Controller
4 x 16-bit GPT Memory Interfaces
L WDT 4 x SPI
. QSPI (Flash I/Fjwith
1 % iWDT Direct Access from CPU

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

12 x 16-bit TPU

2 x 4grx 4-bit PPG Burst ROM I/F (32-bit bus)
Safety Analog
Secure hoot (option) (8 + 16) x 12bit ADC
Interfaces

Encoder interfaces (option)
Note: 2ch encoder support depends on the combination
of the selected protocol




RZ/T1 (with EtherCAT support)

High performance CPU (Arm® Cortex®-R4 Processor with FPU)
o Operating frequency: 300MHz/450MHz/600MHz
 High-performance, high-speed real-time control
o Single-precision/double-precision floating-point unit
On-chip memory
o Tightly Coupled Memory: 512KB (w/ ECC) + 32KB (w/ ECC)
© Expanded RAM: 1MB, w/ ECC (option)
Features
o EtherCAT slave controller
© PWM timers: MTU3a, GPT
 Encoder interface (Nikon A-format™/BiSS-C/EnDat2.2/HIPERFACE DSL®/Tamagawa) (option)
Note: 2ch encoder support depends on the combination of the selected protocol
 High Speed USB
 Secure hoot (option)
o Safety functions
— ECC memory
— CRC (32-bit)
— Independent WDT: Operating on dedicated on-chip oscillator
o AS interface
© 100Mbps EtherMAC (with Ethernet switch)
 Ethernet accelerator
© Power supply voltage: 1.2V, 3.3V
Package
© FBGA 320pin (17mm x 17mm, 0.8mm pitch)

RZ/T1 (no industrial communication support)

High performance CPU (Arm® Cortex®-R4)
o Operating frequency: 450MHz/600MHz
* High-performance, high-speed real-time control
o Single-precision/double-precision floating-point unit
On-chip memory
o Tightly Coupled Memory: 512KB (w/ ECC) + 32KB (w/ ECC)
 Expanded RAM: 1MB, w/ ECC (option)
Features
© PWM timers: MTU3a, GPT
 Encoder interface (Nikon A-format™/BiSS-C/EnDat2.2/HIPERFACE DSL®/Tamagawa) (option)
Note: 2ch encoder support depends on the combination of the selected protocol
 High Speed USB
 Secure boot (option)
e Safety functions
— ECC memory
— CRC (32-bit)
— Independent WDT: Operating on dedicated on-chip oscillator
o AS interface
© 100Mbps EtherMAC (with Ethernet switch)
e Ethernet accelerator
© Power supply voltage: 1.2V, 3.3V
Package
© FBGA 320pin (17mm x 17mm,0.8mm pitch)
© QFP 176pin (20mm x 20mm,0.4mm pitch)

RZ/T1 (with EtherCAT support) block diagram

Package 320-pin BGA 17mm x 17mm/0.8mm pitch

CPU

Cortex®-R4 Processor with FPU
300MHz/450MHz/600MHz
1.2V (Core), 3.3V (1/0)

FPU | MPU | Debug | vIC

ATCM: 512KB with ECC
BTCM: 32KB with ECC

| Cache: 8KB w/ ECC \ D Cache: 8KB w/ ECC
Extended RAM: TMB w/ ECC (option)

2 x 16ch DMAC | 5 x SCIF
JTAG w/disable function (option) I 2xIC
2 x CAN
CGC
1 x EthernetMAC (100Mbps)
Ti With switch + IEEE1588
mers USB 2.0 HS (Host/Func)
8 x 16-bit + 1 x 32-bit GPI0
MTU3a ASIF
6 x 16-bit CMT
- EtherCAT Slave Controller
2 x 32-bit CMT2 - —
4 16-bit GPT eanyinieraees
1 WOT AxSPL
- QSPI (Flash I/F)with
1 xiWDT Direct Access from CPU

12 x 16-bit TPU
2 x 4gr x 4-bit PPG

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

Safety

Analo
Secure boot (option) d

(8 + 16) x 12bit ADC

Interfaces
Encoder Interface x 2 (option)
Note: 2ch encoder support depends on the combination
of the selected protocol

RZ/T1 (no industrial communication support) block diagram
176-pin QFP 20mm x 20mm/0.4mm pitch
320-pin BGA 17mm x 17mm/0.8mm pitch
CPU

Cortex®-R4 Processor with FPU
450MHz/600MHz
1.2V (c%, 3.3V (1/0)

Package

FPU [ MPU Debug [ vic

ATCM: 512KB with ECC
BTCM: 32KB with ECC

| Cache: 8KB w/ ECC ‘ D Cache: 8KB w/ ECC
Extended RAM: TMB w/ ECC (option)

2 x 16¢ch DMAC 5 x SCIF
2 x 1°C

JTAG w/disable function (option)
cGe 2 x CAN

1 x EthernetMAC (100Mbps)
With switch + IEEE1588

Timers USB 2.0 HS (Host/Func)
8 x 16-bit + 1 x 32-bit oPI0
MTU3a
6 x 16-bit CMT N> I/F
2 x 32-bit CMT2 Memory Interfaces
4 x 16-bit GPT 4 < SPI :
1 x WDT QSPI (Flash I/F)with

Direct Access from CPU

1 % iWDT SRAM I/F (32-bit bus)

12 x 16-bit TPU* SDRAM I/F (32-bit bus)
2 x 4gr x 4-bit PPG* Burst ROM I/F (32-bit bus)

Safety Analog .
. 8 + 16) x 12bit ADC*
Secure boot (option) (8 +16) x '
Interfaces
Encoder Interface x 2 (option)
Note: 2ch encoder support depends on the combination
of the selected protocol

*On 176-pin QFP products: 12-bit ADC x 8 channels,
TPU x 6 channels, PPG x 1 unit
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Utilizing the Arm® Ecosystem

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.

©IAR

SYSTEMS RENES
Eo— « IAR Embedded e DS-5 e g’studio™
environments Workbench®
Horder e? studio
Compilers e |AR C/C++ compiler*? e Arm CC* e GNU tool**

Other tools ® AP4 code generation tool from

Renesas is compatible.

e AP4 code generation tool from
Renesas is compatible.

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 DSTREAM™

e ULINKproD™ i i

o ULINKpro™
L4 ULlNKzTM ( EMEL UK A

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. (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://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

Computex

Debuggers e PARTNER-Jet2

e microVIEW-PLUS

e CSIDE version 6

e adviceLUNA Il

* PALMICE3

Supported

e exeGCC from Kyoto Microcomputer
compilers

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

e Arm CC*?
e GNU tool,*" etc.

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

*1. GNU TOOLS & SUPPORT Website (https://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. (www.iar.com/EWARM)



http://renesas.com/e2studio
http://www.iar.com/EWARM
https://gcc-renesas.com
https://gcc-renesas.com
http://www.iar.com/EWARM
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e’ studio: Integrated Development Environment Based on Eclipse

e’ studio is an integrated development environment based on the Eclipse open source integrated
development environment and CDT plug-ins supporting development in C/C++. The version of e? studio

that is compatible with the RZ/T series provides support for a code generation plug-in.

C/C++ perspective: code generation plug-in

A code generation plug-in is available that enables the user to generate device driver programs for

peripheral functions of Renesas microcontrollers (timers, UART, A/D converter, etc.) by entering
settings in a graphical user interface. It is possible to specify the processing of multiplexed pins in a

pin table and view a pin assignment diagram to confirm the settings.

AP4: Code Generation Support Tool

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/T series 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 o Automatically generates microcontroller peripheral

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

ode 5. Automatic

ot ; generation of D
crato [ ap : semngs

. Mlddleware

[ rros |

Software

Feeewsrwwween - \Vicrocontroller

Integrated Development
Environment

e? studio

e? studio

Note: Compatible source code can be generated for IAR
Embedded Workbench® for Arm® from IAR Systems,
Development Studio (DS-5™) from Arm®, and e? studio (GNU
Tools).

RZ/T Series: Solutions from Partner Companies

Visit the webpage below for the latest information on RZ/T Series development tools, including solutions from partner companies.

https://www.renesas.com/products/microcontrollers-microprocessors/rz/softtools.html#rzt



https://www.renesas.com/ap4
https://www.renesas.com/products/microcontrollers-microprocessors/rz/softtools.html#rzt
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RZ/N Series

i i i i i i i i
' ' ' ' ' ' ' '
! H H ' RZ/N1D ' ' ' i
H H ' ' Cortex*-A7 Dual ! ! ' '
E E E E vt E E E — E
' ' ' ' ' ' i '
RZ/N series ' ! ! ! RZN1S ' ' :, RZ/N-next(TBD) '
Connectivity i i i i Cortex®-A7 H 0 B H
PLC ' ' ' ' (500MHz) ' ' ' '
' ' ' ' ' ' ' '
' ' ' ' | ' ' ' '
H H H . : RZNTL i ! ! !
1 1 1 1 ] Cortex®-M3 ' 1 ] 1
H ! H ' ! (125MHz) ' ' ' Development '
' ' ' ' ' ' ' ' '
1 1 1 1 1 1 i 1 %% under discussion 1
' ' ' ' ' ' ' ' '
0 0 0 0 0 0 0 0 0
! 2014 ! 2015 ! 2016 ! 2017 ! 2018 ! 2019 ! 2020 ! 2021 ! CY

RZ/N Series Features

1. Provides optimized microcontrollers for a variety of industrial network applications.
2. On-chip R-IN engine enables implementation of major industrial Ethernet protocols (slave).

3. Redundant network configuration reduces network downtime to zero.

1.Provides optimized microcontrollers for a variety of industrial network applications.
Integrated 5-port gigabit Ethernet switch and lineup of three CPU types make it possible to provide the optimal microcontrollers
for a wide range of industrial network applications.
v" b-port gigabit Ethernet switch and two independent MAC units support applications such as PLC devices and Ethernet
switches. Integration of peripheral components helps reduce BOM cost.
v" Lineup of three CPU types for excellent hardware scalability: Dual-core Cortex®-A7 (500MHz x 2), single-core Cortex®-A7
(500MHz), and R-IN engine only (125MHz).

Controller

RZ/N1D
DDR2/ Communication Ethernet

switch

App RN
CPU  engine

Ethernet switch
RZ/N1S

R-IN
engine

App C .
ommunication Ethernet
ik Ul CPU switch

medium-performance)

Remote 10
RZ/N1L

Communication Ethernet RN
CPU switch d . i
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2.0n-chip R-IN engine enables implementation of major industrial Ethernet protocols (slave).
R-IN engine supports a wide range of protocols and high-speed communication processing.
The excellent CPU processing performance of the Cortex®-A7 and large-capacity memory support a variety of applications.

CUSTOMER Application

Cortex®
A7

Core to Core(C2)

Modbus | Ethernet/

TCP P PROFINET® Modbus

CoE EoE 5
POWER FoE SoE Sercos®ll | CAN open AHST(l;JH

LINK®

TCP/IP,UDP/IP stack
Generic Operation Abstraction Layer(GOAL) Driver

Cortex®-M3

Generic Operation Abstraction Layer(GOAL)
EtherCAT Sercos®ll

Ethernet Switch Driver Slave Slave
Controller Controller

CAN UART SPI
Controller Controller  Controller

802.3 MAC

Etheret PHY(10/100/1000 Mbps ) Tl ol RS485 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: Rapid Spawning Trees (RSTP), High-Availability Seamless Redundancy (HSR)

RZ/N Series: Target Applications

Wil m= Ay =

PLC industrial controllers Industrial switches Sensor hubs Gateways Communication modules Remote I/0
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RZ/N1D Group

CPU core

© Arm® Cortex®-A7 dual-core processor
 Operating frequency: 500MHz

Cache memory

e L1 |-cache: 16KB x 2, D-cache: 16KB x 2

o |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

 Operating frequency: 125MHz

© HW-RTOS accelerator

e Ethernet accelerator

Main Ethernet communication functions

o EtherCAT slave controller

 Sercos® IIl slave controller

© HSR switch (400-pin)

 5-port Ethernet switch

Other communication functions

© UART x 8 channels

e |?C x 2 channels

© USB Host/Function x 1 channel, Host 1 channel
® SPI x 6 channels (master x 4 channels, slave x 2 channels)
o CAN

Other functions

© LCD controller

© ADC: 12-bit x 8 channels x 2 units (400-pin)
© ADC: 12-bit x 8 channels x 1 unit (324-pin)
Package

© 400-pin: LFBGA, 17 x 17mm, 0.8mm pin pitch
© 324-pin: LFBGA, 15 x 15mm, 0.8mm pin pitch
Operating temperature

o Tj=-40°C to +110°C

RZ/N1D block diagram

System
2x16ch DMAC

JTAG

CGC

Timers

6 x 16-bit GPT
2 x 32-hit GPT
x2

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 ‘ MMU ‘ Debug ‘ GIC

L1 Cache
I-Cache 16KB
D-Cache 16KB

L1 Cache
I-Cache 16KB
D-Cache 16KB

L2 Cache 256 KB

Interfaces
8 x UART

2x12C

2 x CAN

6 x SPI

USB2.0 HS
(Host/Func)

Memory Interface
Quad SPI

NAND Flash I/F

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

DDR2/DDR3 IF

2 x SDI0/eMMC

Application example: Programmable logic controller Block diagram

DDR2/3

Renesas
RZ/N1D

400BGA

GPI0s(LEDs,extension,...)




RZ/N1S Group

CPU core

© Arm® Cortex®-A7 dual-core processor
 Operating frequency: 500MHz

Cache memory

e L1 I-cache: 16KB, D-cache: 16KB

® |2: 128KB

Internal memory

* 6MB (ECC)

External memory

© Quad I/0 SPI

* SDI0 eMMC

* NAND flash controller

R-IN engine

© Arm® Cortex®-M3

 Operating frequency: 125MHz

© HW-RTOS accelerator

e Ethernet accelerator

Main Ethernet communication functions

o EtherCAT slave controller

e Sercos® IIl slave controller

© 5-port Ethernet switch

Other communication functions

© UART x 8 channels

 |’C x 2 channels

o USB Host/Function x 1 channel, Host 1 channel
® SPI x 6 channels (master x 4 channels, slave x 2 channels)
* CAN

Other functions

© LCD controller

© ADC: 12-bit x 8 channels x 1 unit

Package

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

o Tj=-40°C to +110°C

RZ/N1S block diagram

System
2x16ch DMAC

JTAG

CGC

Timers

6 x 16-bit GPT
2 x 32-hit GPT
x2

1 x WDT per CPU

Display
LCD Controller

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

Package

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

Arm® Cortex®-A7 Single Core Processor
MHz

24-25

Interfaces
8 x UART

2x12C

2 x CAN

FPU ‘ MMU ‘ Debug ‘ GIC

6 x SPI

L1 Cache

I-Cache 16KB
D-Cache 16KB

USB2.0 HS
(Host/Func)

Memory Interface
Quad SPI

L2 Cache 128 KB

NAND Flash I/F

SRAM 6MB (with ECC)

CPU Arm® Cortex®-M3
125MHZ

MPU ‘ Debug ‘ NVIC

HW-RTOS Accelerator

Ethernet Accelerator

EtherSwitch (4port + Tport)
(QoS, Aging, EEE, Snooping, DLR, TDMA, Storm
protection cut through, Jumbo frames)

EtherCAT Slave Controller

Sercos® Il Slave Controller

Application example: Sensor Hub block diagram

Serial
flash

Renesas
RZ/N1S

196BGA

GPI0s(LEDs,extension,...)

Sensor Hub

2 x SDI0/eMMC
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RZ/N1L Group

RZ/N1L block diagram
R-LN epg(;:ine ., System Package Interfaces
® Arm® Cortex®- -pi i
« Operating frequency: 125MH 2%16ch DMAC 196-pin LFBGA 12mm x 12mm / 0.8mm pitch 8 x UART
* HW-RTOS accelerator JTAG _ 2% 12C
 Ethernet accelerator CGC SRAM 6MB (with ECC)
Internal memory : 2 x CAN
* 6MB (ECC) Tlmgrs
External memory g : ;gg:} gﬁ o el
« Quad /0 SPI 7 CPU Arm® Cortex®-M3 USBZ.0 HS
« SDI0 eMMC 125MHZ (Host/Func)

* NAND flash controller

Main Ethernet communication functions
 EtherCAT slave controller

o Sercos® IIl slave controller

© GbE Ethernet switch

Other communication functions

1 x WDT per CPU

MPU ‘ Debug ‘ NvIC

HW-RTOS Accelerator

Ethernet Accelerator

Memory Interface
Quad SPI

EtherSwitch (2port + 1port)
(QoS, Aging, EEE, Snooping, DLR, TDMA, Storm
protection cut through, Jumbo frames)

NAND Flash I/F

1 x SDI0/eMMC

© UART x 8 channels

e |?C x 2 channels

© USB Host/Function x 1 channel, Host 1 channel
© SPI x 6 channels (master x 4 channels, slave x 2 channels)
® CAN x 2 channels

Other functions

© ADC: 12-bit x 8 channels x 1 unit

Package

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

o Tj=-40°C to +110°C

EtherCAT Slave Controller

Sercos® Il Slave Controller

Application example: Remote 1/0

Serial
flash

Renesas
RZ/N1L

196BGA

GPI0s(LEDs,extension,...)

Remote I/0
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RZ/N Series: Development Environments

%@&S RENESAS
o Cortex®-A7 e Cortex®-A7 (for Linux)

e Cortex®-M3

e Embedded ¢ GDB
e Workbench
¢ |AR e GCC

® C/C++Compiler

® |-jet™ e J-Link (SEGGER)

RZ/N Series: Solutions from Renesas Partners

Visit the webpage below for the latest information on RZ/N Series development tools, including solutions from partner companies.

https://www.renesas.com/products/microcontrollers-microprocessors/rz/softtools.html#rzn



https://www.renesas.com/products/microcontrollers-microprocessors/rz/softtools.html#rzn
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RZ Specifications

Group name
Pin count

Part name

Quality level

CPU core
RAM (bytes)

Cache memory

Max. operating frequency (MHz)
Subclock (external: 32.768kHz)
PLL

Real-time clock

Power-on reset

Floating-point unit

DMA

External memory interfaces
External interrupt pins

1/0 ports

16-/32-hit timer (channels)
Watchdog timer (channels)
Other timers

PWM output

3-phase PWM output function
12-hit A/D converter (channels)
CAN (channels)

Ethernet

IEEE1588PTP

USB host function

USB peripheral function

USB (channels)

USB High Speed support

USB endpoints

USB isochronous transfer support
USB additional information

SD host interface (channels)
MMC host interface (channels)
Clock-synchronous serial interface (channels)
SPI (channels)

UART (channels)

IC (channels)

LIN (channels)

|IEBus (channels)

Serial additional information

Other display functions
Power supply voltage (V)

Power supplies

Operating temperature (°C)

Package (size [mm])

RzZ/A2M
176-pin 256-pin 276-pin 324-pin
R7S921040VCBG R7S921041VCBG R7S921042VCBG R75921043VCBG
Standard quality Standard quality Standard quality Standard quality
Arm® Cortex®-A9
am

Primary cache: 64KB (instruction32KB/data32KB),
TLB128 Secondary cache: 128KB (Corelink™ Level 2 Cache Controller L2C-310)

528

Yes

Yes

Yes

Yes

Yes

DMACx16¢ch

Serial-Flash (eXecute-In-Place (XIP) support), SRAM, SDRAM, burst ROM, NAND-Flash

41

70 115 115 151

5/3 8/3 8/3 8/3

General-purpose PWM timer x 5 General-purpose PWM timer x 6 General-purpose PWM timer x 6 General-purpose PWM timer x 8

10 13 13 15

Yes

8

2 (CAN-FD support)

2

Yes

Yes

Yes

Yes

16

Yes

Low-speed Support (Host only)

&N w | o

SCIF (CSI: 2ch/UART: 5¢h), SCI (CSI: 2ch), RSPI (SPI: 3ch),
SPI multi (SPI: 1ch), SSI (CSI: 4ch), SPDIF (CSI: 1ch)

VDC6: WXGA (1280 x 768), JPEG Engine, 2D Accelerator, Sprite engine

1.2/1.8/33

Ve = LVDSPLLVce = PLLVce = 1.14 to 1.26V,
PVce_HO = MIPIAVcc18 = 1.7 to 1.9V
PVce = USBDPVce1 = USBDPVec0 = AVee = USBAPVee1 = USBAPVccO = LVDSAPVce = 3.0 to 3.6V,
PVcc_SPI = PVee_SDO = PVec_SD1 = 3.0 to 3.6V / 1.7 to 1.9V (Refer to the measurement conditions for each item.)

TA = -40 t0 85°C

176-LFBGA (13mmx13mm) 256-LFBGA (1Tmmx11mm) 272-FBGA (17mmx17mm) 324-FBGA (19mmx19mm)




RZ/ATM (256-pin to 324-pin)

Group name
Pin count

Part name

Quality level

CPU core
RAM (bytes)

Cache memory

Max. operating frequency (MHz)
Subclock (external: 32.768kHz)
PLL

Real-time clock

Power-on reset

Floating-point unit

DMA

External memory interfaces
External interrupt pins

1/0 ports

16-/32-hit timer (channels)
Watchdog timer (channels)
Other timers

PWM output

3-phase PWM output function
12-hit A/D converter (channels)
CAN (channels)

Ethernet

Ethernet AVB

USB host function

USB peripheral function

USB (channels)

USB High Speed support

USB endpoints

USB isochronous transfer support
USB additional information

SD host interface (channels)
MMC host interface (channels)
Clock-synchronous serial interface (channels)
SPI (channels)

UART (channels)

IC (channels)

LIN (channels)

|EBus (channels)

Serial additional information
Other display functions

Power supply voltage (V)

Power supplies

Operating temperature (°C)

Package (size [mm])

RZ/ATM
256-pin
R7S721010VCBG R7S721010VCFP R7S721010VLFP R7S721011VCBG
Standard quality Standard quality High quality Standard quality

324-pin

R7S721011VLBG
High quality

Arm®Cortex®-A9

5M

Primary cache: 64KB (instruction32KB/data32KB),
TLB128 Secondary cache: 128KB (Corelink™ Level 2 Cache Controller L2C-310)

400

YES

YES

YES

YES

YES

DMAC x 16 ch

Serial flash (eXecute-In-Place (XIP) support), SRAM, SDRAM, burst ROM, NAND flash

148

180

139

m

5/2

1

Motor Control PWM Timer x 8

16

YES

YES

YES

YES

YES

2

YES

16

YES

Low-speed Support (Host only)

2

N | & || o

1

SCIF (CSI: 8ch/UART: 8ch), SCI (CSI: 2ch), RSPI (SPI: 5¢h), SPI multi (SPI: 2ch), SSI (CSI: 6¢h), SPDIF (CSI: 1ch)

VDC5: WXGA (1280 x 768), JPEG Engine, OpenVG Accelerator (2D)

3.3v/1.18V

VCC = PLLVCC = LVDSPLLVCC = USBAVCC = USBUVCC = USBDVCC =1.10t0 1.26 V,
PVCC = AVCC = USBAPVCC = VDAVCC = LVDSAPVCC = USBDPVCC =3.0t0 3.6V,
VSS=AVSS=0V

Ta=-401t0 85°C

256-LFBGA (11 x 11Tmm) 256-LFQFP (28 x 28mm) 324-FBGA (19 x 19mm)
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RZ/A1H (256-pin to 324-pin)

Group name RZ/ATH
Pin count 256-pin 324-pin
Part name R7S721000VCBG R7S721000VCFP R7S721000VLFP R7S721001VCBG R7S721001VLBG
Quality level Standard quality Standard quality High quality Standard quality High quality
CPU core Arm® Cortex®-A9
RAM (bytes) 10M
Cache memory Primary cache: 64KB (instruction32KB/data32KB),
TLB128 Secondary cache: 128KB (Corelink™ Level 2 Cache Controller L2C-310)
Max. operating frequency (MHz) 400
Subclock (external: 32.768kHz) YES
PLL YES
Real-time clock YES
Power-on reset YES
Floating-point unit YES
DMA DMAC x 16 ch
External memory interfaces Serial flash (eXecute-In-Place (XIP) support), SRAM, SDRAM, burst ROM, NAND flash
External interrupt pins 148 180
1/0 ports 139 1m
16-/32-hit timer (channels) 5/2
Watchdog timer (channels) 1
Other timers Motor Control PWM Timer x 8
PWM output 16
3-phase PWM output function YES
12-bit A/D converter (channels) 8
CAN (channels) 5
Ethernet YES
Ethernet AVB YES
USB host function YES
USB peripheral function YES
USB (channels) 2
USB High Speed support YES
USB endpoints 16
USB isochronous transfer support YES
USB additional information Low-speed Support (Host only)
SD host interface (channels) 2
MMC host interface (channels) 1
Clock-synchronous serial interface (channels) 17
NEREERIES] 5
UART (channels) 8
I2C (channels) 4
LIN (channels) 2
IEBus (channels) 1
Serial additional information SCIF (CSI: 8ch/UART: 8ch), SCI (CSI: 2ch), RSPI (SPI: 5¢h), SPI multi (SPI: 2ch), SSI (CSI: 6¢h), SPDIF (CSI: 1ch)
Other display functions VDC5: WXGA (1280 x 768), JPEG Engine, OpenVG Accelerator (2D)
Power supply voltage (V) 3.3v/1.18V
Power supplies VCC = PLLVCC = LVDSPLLVCC = USBAVCC = USBUVCC = USBDVCC = 1.10t0 1.26 V,
PVCC = AVCC = USBAPVCC = VDAVCC = LVDSAPVCC = USBDPVCC =3.0t0 3.6 V,

VSS=AVSS=0V
Operating temperature (°C) TA=-40t0 85°C
Package (size [mm]) 256-LFBGA (11 x 11mm) 256-LFQFP (28 x 28mm) 324-FBGA (19 x 19mm)

Renesas classifies the quality level of its products as either “standard quality” or “high quality.” Products are assigned these quality levels based on their intended applications, as follows.
Standard quality: Computers, office equi o icati i measuring equi audio and video equi household appliances, machine tools, personal devices, industrial robots, etc.
High quality: Transport equipment (automobiles, trains, ships, etc.), communication signaling equipment, fire and crime prevention equipment, safety equipment of various types, etc.




RZ/A1LU (176-pin to 233-pin)

30-31

Group name RZ/A1LU

Pin count 176-pin 208-pin 233-pin

Part name R7S721030VCBG R7S721030VCFP R7S721030VLFP R7S721031VCFP R7S721031VLFP R7S721031VCBG ~ R7S721031VLCBG
Quality level Standard quality Standard quality High quality Standard quality High quality Standard quality High quality
CPU core Arm® Cortex®-A9

RAM (bytes) 3M

Cache memory

Primary cache: 64KB (instruction32KB/data32KB),
TLB128 Secondary cache: 128KB (Corelink™ Level 2 Cache Controller L2C-310)

Max. operating frequency (MHz) 400

Subclock (external: 32.768kHz) YES

PLL YES

Real-time clock YES

Power-on reset YES
Floating-point unit YES

DMA DMAC x 16 ch
External memory interfaces Serial flash (eXecute-In-Place (XIP) support), SRAM, SDRAM, burst ROM
External interrupt pins 109 131
1/0 ports 100 122
16-/32-bit timer (channels) 5/2

Watchdog timer (channels) 1

Other timers

PWM output 16

3-phase PWM output function YES

12-bit A/D converter (channels) 8

CAN (channels) 2

Ethernet YES

Ethernet AVB YES

USB host function YES

USB peripheral function YES

USB (channels) 2

USB High Speed support YES

USB endpoints 16

USB isochronous transfer support YES

USB additional information Low-speed Support (Host only)
SD host interface (channels) 2

MMC host interface (channels) 1

Clock-synchronous serial interface (channels) 12

SPI (channels) 3

UART (channels) 5

I’C (channels) 4

LIN (channels)

|EBus (channels)

Serial additional information

SCIF (CSI: 5¢h/UART: 5¢h), SCI (CSI: 2ch), RSPI (SPI: 2ch), SPI multi (SPI: 1ch), SSI (CSI: 4ch), SPDIF (CSI: 1ch)

Other display functions VDC5: WXGA (1280 x 768), JPEG Engine

Power supply voltage (V) 3.3V/1.18V

VCC = PLLVCC = LVDSPLLVCC = USBAVCC = USBUVCC = USBDVCC = 1.10to 1.26 V,
PVCC = AVCC = USBAPVCC = VDAVCC = LVDSAPVCC = USBDPVCC =3.0t0 3.6V,
VSS=AVSS=0V

Power supplies

Operating temperature (°C) TA =-40 to 85°C

Package code 176-LFBGA (8 x 8mm) 176-LFQFP (24 x 24mm) 208-LFQFP (28 x 28mm)

233-FBGA (15 x 15mm)
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RZ/A1L (176-pin to 208-pin), RZ/A1LC (176-pin)

Group name RZ/A1L RZ/A1LC
Pin count 176-pin 208-pin 176-pin
Part name R7S721020VCBG R7S721020VCFP R7S721020VLFP R7S721021VCFP R7S721021VLFP R7S721034VCBG
Quality level Standard quality Standard quality High quality Standard quality High quality Standard quality
CPU core Arm® Cortex®-A9
RAM (bytes) 3M M
Cache memory Primary cache: 64KB (instruction32KB/data32KB),
TLB128 Secondary cache: 128KB (Corelink™ Level 2 Cache Controller L2C-310)
Max. operating frequency (MHz) 400
Subclock (external: 32.768kHz) YES
PLL YES
Real-time clock YES
Power-on reset YES
Floating-point unit YES
DMA DMAC x 16 ch
External memory interfaces Serial flash (eXecute-In-Place (XIP) support), SRAM, SDRAM, burst ROM
External interrupt pins 109 131 109
1/0 ports 100 122 100
16-/32-bit timer (channels) 5/2
Watchdog timer (channels) 1
Other timers
PWM output 16
3-phase PWM output function YES
12-bit A/D converter (channels) 8
CAN (channels) 2
Ethernet YES
Ethernet AVB
USB host function YES
USB peripheral function YES
USB (channels) 2
USB High Speed support YES
USB endpoints 16
USB isochronous transfer support YES
USB additional information Low-speed Support (Host only)
SD host interface (channels) 2
MMC host interface (channels) 1
Clock-synchronous serial interface (channels) 12
SPI (channels) 3
UART (channels) 5
IC (channels) 4
LIN (channels) 1 =
|IEBus (channels) 1 —
Serial additional information SCIF (CSI: 5¢h/UART: 5¢h), SCI (CSI: 2ch), RSPI (SPI: 2ch), SPI multi (SPI: 1ch), SSI (CSI: 4ch), SPDIF (CSI: 1ch)
Other display functions VDC5: WXGA (1280 x 768)
Power supply voltage (V) 3.3v/1.18V
Power supplies VCC = PLLVCC = LVDSPLLVCC = USBAVCC = USBUVCC = USBDVCC = 1.10t0 1.26 V,
PVCC = AVCC = USBAPVCC = VDAVCC = LVDSAPVCC = USBDPVCC =3.0t0 3.6V,

VSS=AVSS=0V
Operating temperature (°C) TA =-40to 85°C
Package code 176-LFBGA (8 x 8mm) 176-LFQFP (24 x 24mm) 208-LFQFP (28 x 28mm) 176-LFBGA (8 x 8mm)




RZ/G1H, RZ/G1M, RZ/G1N (831-

Group name
Pin count
Part name
Quality level
CPU core

RAM (bytes)
Cache memory
Max. operating frequency (MHz)

Subclock (external: 32.768kHz)
PLL

Real-time clock

Power-on reset

Floating-point unit

DMA

External bus expansion
External interrupt pins

1/0 ports

16-/32-bit timer (channels)
Watchdog timer (channels)
Other timers

PWM output

3-phase PWM output

12-bit A/D converter (channels)
CAN (channels)

Ethernet

USB host function

USB peripheral function

USB (channels)

USB High Speed support

USB endpoints

USB isochronous transfer support
USB additional information
Clocked serial interface (channels)
NEEERES]

UART (channels)

I’C (channels)

LIN (channels)

IEBus (channels)

Serial additional information

Other display functions

Power supply voltage (V)
Power supplies

Operating temperature (°C)
Package (size [mm])

RZ/G1H
831-pin
R8A77420HA01BG
Standard quality

RZ/G1M
831-pin
R8A77430HA01BG
Standard quality

32-33

RZ/G1IN
831-pin
R8A77440HA01BG
Standard quality

Arm® Cortex®-A15 (Quad)
Arm® Cortex®-A7 (Quad)

Arm® Cortex®-A15 (Dual)

Arm® Cortex®-A15 (Dual)

RAMO of 72 KB/RAM1 of 4 KB/
RAMZ of 256 KB

RAMO of 72 KB/RAM1 of 4 KB/
RAM2 of 256 KB

RAMO of 72 KB/RAM1 of 4 KB/
RAMZ of 256 KB

Cortex®-A15: L11/D cache 32/32 KB, L2 cache 2048 KB
Cortex®-A7: L11/D cache 32/32 KB, L2 cache 512 KB

L11/D cache 32/32 KB, L2 cache 1024 KB

L11/D cache 32/32 KB, L2 cache 1024 KB

Cortex®-A15: 1.4GHz

Cortex®-AT: 780MHz 1.56Hz 1.5GHz
YES YES Yes
YES YES Yes
YES YES Yes

LBSC DMAC: 3 ch/SYS-DMAC: 30 ch/
Audio-DMAC: 26 ch/
Audio (peripheral)-DMAC: 29 ch

LBSC DMAC: 3 ch/SYS-DMAC: 30 ch/
Audio-DMAC: 26 ch/
Audio (peripheral)-DMAC: 29 ch

LBSC DMAC: 3 ch/SYS-DMAC: 30 ch/
Audio-DMAC: 26 ch/
Audio (peripheral)-DMAC: 29 ch

YES YES YES
4 10 10
188 244 244
4/12 4/12 4/12

1

1

1

Compare match timer0 (CMTO) x 2
Compare match timer1 (CMT1) x 8

Compare match timer0 (CMT0) x 2
Compare match timer1 (CMT1) x 8

Compare match timer0 (CMTO) x 2
Compare match timer1 (CMT1) x 8

7 7 7
2 2 2
YES YES YES
YES YES YES
YES YES YES
USB3.0 Host x 1 USB3.0 Host x 1 USB3.0 Host x 1
USB2.0 Host x 2/Host/Function x 1 USB2.0 Host x 1/Host/Function x 1 USB2.0 Host x 1/Host/Function x 1
YES YES YES
{5} 15 15
YES YES YES
4 3 3
1 1 1
1" 18 18
4 6 6

SCIF: 3ch, SCIFA: 3ch, SCIFB: 3ch.
HSCIF: 2ch, MSIOF: 4ch, QSPI: 1ch

SCIF: 6¢h, SCIFA: 6ch, SCIFB: 3ch,
HSCIF: 3ch, MSIOF: 3ch, QSPI: 1ch

SCIF: 6ch, SCIFA: 6¢h, SCIFB: 3ch,
HSCIF: 3ch, MSIOF: 3ch, QSPI: 1ch

PowerVR G6400 (520MHz) (3D)
Video signal processor1 (VSP1)
Video processing unit (VCP3)

PowerVR SGX544MP2 (520MHz) (3D)
Video signal processor1 (VSP1)
Video processing unit (VCP3)

PowerVR SGX544MP2 (312MHz) (3D)
Video signal processor1 (VSP1)
Video processing unit (VCP3)

3.3V/1.8V/1.5V/1.0V

3.3V/1.8V/1.35V/1.0V

3.3V/1.8V/1.35V/1.0V

VDD=0.98t01.08V, VCCQ=3.0t03.6V, VCCQ_SDOtoVCCQ_SD3,
VCCO_MMC_SD=3.0t03.6V, VCCQ_ISO=1.7to1.9V,
VCCQ18=1.7t01.9V, VCCQ18_MLBP=1.7t01.9V, VCCQ_SD0toVCCA_
SD3, VCCQ_MMC_SD=1.7to1.9V, VDDQ_LVDS=1.7t01.9V,
VDDQ_MO, VDDQ_MT, VDDQ_M1A=1.425t01.575V,
VDDA_SATA0=1.7to1.9V, VDDD_SATA0=0.98t01.08V,
VDDA_SATA1=1.7to1.9V, VDDD_SATA1=0.98t01.08V, VDDA_SATAD,
VDDA_SATA1=1.7to1.9V, VDDD_SATAD, VDDD_SATA1=0.98t01.08V,
VDD_CPGPLL=1.7t01.9V, VDDQ_MODPLL, VDDQ_M1DPLL,
VDDQ_M1MPLL, VDDQ_MOAPLL, VDDQ_M1APLL=1.7t01.9V, DU/
DUO_LVDSO/LVDS_PLL1_VCC=1.7t01.9V, AVDD=1.7t01.9V,
VD331=3.0t03.6V, VD181=1.7t01.9V, VDD_DVFS=0.98t01.08

VDD=0.98101.08V, VCCQ=3.0t03.6V, VCCQ_SD0toVCCQ_SD3,
VCCQ_MMC_SD=3.0t03.6V, VCCQ_IS0=1.7t01.9V,
VCCQ18=1.7t01.9V, VCCQ_SD0toVCCQ_SD3, VCCO_MMC_
SD=1.7to1.9V, VDDQ_LVDS=1.7t01.9V, VDDQ_MO, VDDQ_MT,
VDDQ_M1A=1.283t01.450V, VDDA_SATA0=1.7t01.9V,
VDDD_SATA0=0.98t01.08V, VDDA_SATA1=1.7t01.9V,
VDDD_SATA1=0.98t01.08V, VDDA_SATAO, VDDA _
SATA1=1.7t01.9V, VDDD_SATAQ, VDDD_SATA1=0.98t01.08V,
VDD_CPGPLL=1.7t01.9V, VDDQ_MODPLL, VDDQ_M1DPLL,
VDDQ_M1MPLL, VDDO_MOAPLL, VDDQ_M1APLL=1.7to1.9V,
DU/DUO_LVDSO/LVDS_PLL1_VCC=1.7t01.9V, AVDD=1.7t01.9V,
VD331=3.0t03.6V, VD181=1.7to1.9V, VDD_DVFS=0.98t01.08

VDD=0.98 to 1.08V, VCCQ=3.0 to 3.6V, VCCQ33_
MLBP=3.0 to 3.6V. VCCQ_SDO to VCCA_SD3,
VCCQ_MMC_SD=3.0 to 3.6V. VCCO_IS0=1.7 to 1.9V,
VCCQ18=1.7 to 1.9V, VCCQ_SDO to VCCQ_SD3,
VCCQ_MMC_SD=1.7 to 1.9V. VDDQ_LVDS=1.7 to 1.9V,
VDDQ_M0=1.283 to 1.450V, VDDA_SATA0=1.7 to 1.9V,
VDDD_SATA0=0.98 to 1.08V, VDDA_SATA0=1.7 to 1.9V,
VDDD_SATA0=0.98 to 1.08V, VDD_CPGPLL=1.7 to 1.9V.
VDDQ_MODPLL. VDDQ_MOAPLL=1.7 to 1.9V. DU/
DUO_LVDSO0/LVDS_PLL1_VCC=1.7 to 1.9V, AVDD=1.7 to
1.9V, VD331=3.0 to 3.6V, VD181=1.7 to 1.9V. VDD_
DVFS=0.98t01.08

Ta =-40 to 85°C

Ta =-40 to 85°C

Ta =-40t0 85°C

831-FBGA (27 x 27mm)

831-FBGA (27 x 27mm)

831-FBGA (27 x 27mm)
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RZ/G1E, RZ/G1C (501-pin)

Group name

Pin count

Part name

Quality level

CPU core

RAM (bytes)

Cache memory

Max. operating frequency (MHz)
Subclock (external: 32.768kHz)
PLL

Real-time clock

Power-on reset

Floating-point unit

DMA

External bus expansion
External interrupt pins

1/0 ports

16-/32-bit timer (channels)
Watchdog timer (channels)
Other timers

PWM output

3-phase PWM output

12-bit A/D converter (channels)
CAN (channels)

Ethernet

USB host function

USB peripheral function

USB (channels)

USB High Speed support

USB endpoints

USB isochranous transfer support
USB additional information
Clocked serial interface (channels)
SPI (channels)

UART (channels)

IC (channels)

LIN (channels)

|IEBus (channels)

Serial additional information

Other display functions

Power supply voltage (V)
Power supplies

Operating temperature (°C)
Package (size [mm])

RZ/G1E RZ/G1C
501-pin 501-pin
R8A77450HA01BG R8A77470HA01BG
Standard quality Standard quality
Arm® Cortex®-A7 (Dual) Arm® Cortex®-A7 (Dual)

RAMO of 72 KB/RAM1 of 4 KB/RAM?2 of 256 KB

RAMO of 72 KB/RAM1 of 4 KB/RAMZ of 128 KB

L11/D cache 32/32 KB, L2 cache 512 KB

L11/D cache 32/32 KB, L2 cache 512 KB

1.0GHz 1.0GHz
YES YES
YES YES
YES YES

LBSC DMAC: 3 ch/SYS-DMAC: 30 ch/Audio-DMAC: 13 ch/
Audio (peripheral)-DMAC: 29 ch

LBSC DMAC: 3ch/SYS-DMAC: 30 ch/
Audio-DMAC: 13 ch/Audio (peripheral)-DMAC: 29 ch

YES YES
10 10

208 156

4/12 0/12

1

1

Compare match timer0 (CMT0) x 2
Compare match timer1 (CMT1) x 8

Compare match timer0 (CMTO0) x 2
Compare match timer1 (CMT1) x 8

1 7
2 2
YES YES
YES YES
YES YES
USB2.0 Host x 1/Host/Function x 1 Host/Function x 2

YES YES
15 15
YES YES
3

1

18

6 5

SCIF: 6¢h, SCIFA: 6ch, SCIFB: 3ch, HSCIF: 3ch,
MSIQF: 3ch, QSPI: 1ch

SCIF: 6¢h, HSCIF: 3ch, MSIOF: 3ch, QSPI: 2ch

PowerVR SGX540 (260MHz) (3D)
Video signal processor1 (VSP1)
Video processing unit (VCP3)

PowerVR SGX531 (260MHz) (3D)
Video signal processor1 (VSP1)
Video processing unit (VCP3)

3.3V/1.8V/1.5V/1.0V

3.3V/1.8V/1.5V/1.2V

VDD=0.98t01.08V, VCCQ=3.0t03.6V, VCCQ_SDOtoVCCA_SD3, VCCA_MMC_
SD=3.0t03.6V (3.3V-1/0),
VCCQ18=1.7t01.9V, VCCA_SDO0toVCCQ_SD3, VCCA_MMC_SD=1.7t01.9V
(1.8V-1/0), vDDQ_MO, VDDO_M1, VDDO_M1A=1.425t01.575V, VDD_
CPGPLL=1.7to1.9V, VDDQ_MODPLL, VDDQ_M1DPLL. VDDQ_M1MPLL,
VDDQ_MOAPLL, VDDQ_M1APLL=1.7t01.9V, AVDD=1.7t01.9V,
VD331=3.0t03.6V, VD181=1.7t01.9V

VDD=1.16to1.26V, VCCQ=3.0t03.6V, VCCA_SDO0toVCCQ_SD2, VCCA_
MMC=3.0t03.6V (3.3V-1/0),

VCCQ18=1.7t01.9V, VCCQ_SD0toVCCQ_SD2, VCCA_MMC=1.7t01.9V (1.8V-I/
0), VDDQ_M0=1.425t01.575V, VDD_CPGPLLO, VDD_CPGPLL1, VDD_
CPGPLL3=1.16t01.26V, VDD_DDRPLL1, VDD_DDRPLL2=1.16t01.26V,

VDDA_USBPLL=1.16t01.26V, VCCQA_USB=3.0t03.6V, VCCQA_
LVDS=3.0t03.6V, VDDA_LVDSPLL=1.16t01.26V, VCCOA_ADC=3.0t03.6V,
VCCOA_DAC=3.0to3.6V

Ta =-40 to 85°C

Ta =-40 to 85°C

501-FBGA (21 x 21mm)

501-FBGA (21 x 21mm)




RZ/T1 (176-pin to 320-pin)

Group name

Pin count

Part name

Quality Level

CPU core

RAM (bytes)

Cache memory

Max. operating frequency (MHz)
On-chip oscillator frequency (MHz)
PLL

Power-on reset

Floating-point unit

DMA

External memory interfaces
External interrupt pins

1/0 ports

16-/32-hit timer (channels)

Watchdog timer (channels)

Other timers

PWM output

3-phase PWM output

12-bit A/D converter (channels)
CAN (channels)

Ethernet

R-IN engine

Industrial network

Encoder I/F

USB host function

USB peripheral function

USB (channels)

USB High Speed support

USB endpoints

USB isochronous transfer support
Clock-synchronous serial interface (channels)
RSPI (channels)

UART (channels)

IC (channels)

Power supply voltage (V)

Power supplies

Operating temperature (°C)

Package (size [mm])

176-pin

R7S910001CFP  R7S910002CBG

RZ/T1
320-pin
R78910007CBG ~ R7S910011CBG
Standard quality

R7S910006CBG R7S910013CBG

R7S910015CBG

34-35

R7S910016CBG

Arm® Cortex®-R4 Processor with FPU

544K

1568K | 5uK | 1568K

Primary cache: 16KB (instruction8KB / data8KB)

450

600 | 450 | 600

450

0.24

YES

YES

YES

DMAC x 2Unit (16¢ch x 2)

Serial flash (eXecute-In-Place (XIP) support), SRAM, SDRAM, burst ROM

20

97

209

2471

2

General PWM Timer x 4

4

YES

1 Unit: 8ch

2 Unit (Unit 0: 8ch. Unit 1: 16ch)

2

10/ 100Mbps

YES

Multi Protocol

YES

YES

YES

YES

10

YES

9

4

9

2

3.3V (I/0 block), 1.2V (internal)

VDD = PLLVDDO = PLLVDD1 = DVDD_USB = 1.14 t0 1.26 V/,
VCCQ33 = AVCCO = AVCC1 = VREFHO = VREFH1 = VDD33_USB =3.0t0 3.6 V

Tj=-40t0 125°C

176-HLQFP
(20 x 20mm)

320-FBGA (17 x 17mm)
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RZ/T1 (320-pin)

Group name

Pin count

Part name

Quality Level

CPU core

RAM (bytes)

Cache memory

Max. operating frequency (MHz)
On-chip oscillator frequency (MHz)
PLL

Power-on reset

Floating-point unit

DMA

External memory interfaces
External interrupt pins

1/0 ports

16-/32-hit timer (channels)

Watchdog timer (channels)

Other timers

PWM output

3-phase PWM output

12-bit A/D converter (channels)
CAN (channels)

Ethernet

R-IN engine

Industrial network

Encoder I/F

USB host function

USB peripheral function

USB (channels)

USB High Speed support

USB endpoints

USB isochronous transfer support
Clock-synchronous serial interface (channels)
RSPI (channels)

UART (channels)

IC (channels)

Power supply voltage (V)

Power supplies

Operating temperature (°C)

Package (size [mm])

R7S910017CBG ~ R7S910018CBG

RZ/T1
320-pin
R7S910026CBG ~ R7S910027CBG
Standard quality

R75910025CBG R75910028CBG

R7S910035CBG

R75910036CBG

Arm® Cortex®-R4 Processor with FPU

1568K

544K

Primary cache: 16KB (instruction8KB / data8KB)

600

450 600

300

0.24

YES

YES

YES

DMAC x 2Unit (16¢ch x 2)

Serial flash (eXecute-In-Place (XIP) support), SRAM, SDRAM, burst ROM

20

209

2471

2

General PWM Timer x 4

4

YES

2 Unit (Unit 0: 8ch. Unit 1: 16¢h)

2

10/ 100Mbps

YES

Multi Protocol

EtherCAT

= YES

YES

YES

YES

YES

YES

10

YES

9

4

9

2

3.3V (I/0 block), 1.2V (internal)

VDD = PLLVDDO = PLLVDD1 = DVDD_USB = 1.14 t0 1.26 V/,
VCCQ33 = AVCCO = AVCC1 = VREFHO = VREFH1 = VDD33_USB =3.0t0 3.6 V

Tj=-401t0 125°C

320-FBGA (17 x 17mm)
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RZ/N1D (324-pin to 400-pin), RZ/N1S (196-pin to 324-pin), RZ/N1L (196-pin)

Group name RZ/N1D RZ/N1S RZ/N1L
Pin count 400-pin 324-pin 324-pin 196-pin 196-pin
Part name R9IA06G032NGBG RIA06G032VGBA RIA06G033NGBG RIA06GO33VGBA RIAD6G034VGBA
® ®_ @ ®_
- Armgugtl)r?t;xm@—l\(lzlgrzg-(lNAZn;ine) Arm® é\t::exgj\r/ltgx(ﬂx :ngine) b (s LR L i)
SRAM (with ECC) 2 MB 6 MB 6 MB
Cache memory L11/D Cache 16KB/16KB x2 L11/D-cache: 16KB/16KB .
L2 Cache 256 KB L2 cache: 128KB
:‘,('Aalfl"z)"pe’a“"g frequency A7: 500, M3: 125 A7: 500, M3: 125 125
PLL YES
Real-time clock YES -
Floating-point unit YES -
DMA DMAC x 2 units (16 channels)
16-/32-bit timers (6/2) x 2 units
Watchdog timer For Arm® Cortex®-A7 core and for Arm® Cortex®-M3 core -
DDR2/DDR3 Controller YES ‘ -
NAND Flash Controller YES
Quad-I/0 SPI (channels) 1 ‘ 2 1
SDI0-eMMC (channels) 2 1
1/0 ports 170 | 132 160 | % %
Display Functions LCD controller LCD controller -
R-IN engine YES
Ethernet Ports 5 ports ‘ 3 ports ‘ 5 ports ‘ 3 ports
Selectable among GMAC, EtherCAT®, and Sercos® 1l
Independent GMAC Max. 2 ports ‘ N/A (1 port usable via switch) ‘ Max. 2 ports Max. 1 port
g}::;%ﬁrntmller Max. 3 ports Max. 2 ports
Sercos®lll Vs
Slave Controller
HSR/PRP (Option) HSR/PRP - PRP
12-bit A/D converter 8 channels x 2 units 8 channels x 1 unit
CAN (channels) 2
SPI Master x 4 channels + slave x 2 channels
UART (channels) 8
['C (channels) 2
’\(lll’filrzflllel bus interface) SR S
USB (channels) 2ch (Host/Function, Host)
USB High Speed support YES
USB endpoint 16
Sl e 1'53\'/3&’3’0'{‘2'01'}?g’vf?;rcggﬂz 33V for /0, 1.15 V for CPU 33V for /0, 1.15V for CPU
Package (size [mm]) 400-pin LFBGA 324-pin LFBGA 324-pin LFBGA 196-pin LFBGA 196-pin LFBGA
17 x 17 mm, 0.8mm pin pitch 15 x 15 mm, 0.8 mm pin pitch 15 x 15 mm, 0.8 mm pin pitch 12 x 12 mm, 0.8 mm pin pitch 12 x 12 mm, 0.8 mm pin pitch
Operating temperature (°C) Tj=-401t0 +110°C
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RZ Family Package Lineup

Pin-type: 176-HLQFP 176-LFBGA 176-LFBGA 176-LFQFP
Size: 20 x 20 mm 8 x 8 mm 13 x 13 mm 24 x 24 mm
Pitch: 0.40 mm 0.50 mm 0.80 mm 0.50 mm
Thickness: 1.70 mm 1.40 mm 1.40 mm 1.70 mm
Group: Rz/T RZ/A1L, A1LC, ATLU RZ/A2M RZ/A1L, A1LU

Pin-type: 196-LFBGA 208-LFQFP 233-FBGA 256-LFBGA
Size: 12 x 12 mm 28 x 28 mm 15 x 15 mm 11 x 11 mm
Pitch: 0.80 mm 0.50 mm 0.80 mm 0.50 mm
Thickness: 1.70 mm 1.70 mm 1.9 mm 1.40 mm
Group: RZ/N1L, N1S RZ/A1L, AT1LU RZ/A1LU RZ/A2M, ATH, ATM

Pin-type: 256-LFQFP 272-FBGA 320-FBGA
Size: 28 x 28 mm 17 x 17 mm 17 x 17 mm
Pitch: 0.40 mm 0.8 mm 0.80 mm
Thickness: 1.70 mm 1.90 mm 2.30 mm
Group: RZ/ATH, ATM RZ/A2M RZ/M

Pin-type: 324-FBGA 324-LFBGA 400-LFBGA
Size: 19 x 19 mm 15 x 15 mm 17 x 17 mm
Pitch: 0.80 mm 0.80 mm 0.80 mm
Thickness: 2.10 mm 1.70 mm 1.70 mm
Group: RZ/A2M, ATH, ATM RZ/N1D, N1S RZ/N1D

Pin-type: 501-FBGA 831-FBGA
Size: 21x 21 mm 27 x 27 mm
Pitch: 0.80 mm 0.80 mm

Thickness: 2.40 mm 2.40 mm

Group: RZ/G1E, G1C RZ/G1H, G1M, GIN




PROCESSORS AND

POWER/ANALOG

Complete System Solutions at Your Fingertips

In today's fast paced technology environment, designers need to be innovative without
compromising time to market. Thinking at the system level is crucial to being able to address
design challenges upfront. By offering quality solutions for the two most critical parts of
your design, processors and power, Renesas accelerates your development and enables

differentiation, while bringing predictability to your application. Whatever your product field

— automotive, industrial, home electronics, office automation or information communication

technology — Renesas is the partner you can rely on from design to production.
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A top-to-bottom, front-to-back product
offering will help speed design and bring
quality, compatibility, and predictability to your

applications.
Power Management and Precision Analog Products
o Discrete DC/DC o Buffers e Switches  D/A Converters e High Voltage © Ambient Light e Clock Generators
Converters e Comparators e Automotive * Digital o Low Voltage Sensors e Counters/Time Base
* Battery Management i ; ® Ambient Light and
Systen!s (BMSg) o Current Sense lSn;((;J[tJ?ilR/mem & Potentiometers (DCPS) | o pedium Voltage Proximity Sgelznsors . I[fgp
Differential ® High-Speed . .
* Computing Power .AImSIri?ir;rI: Surveillance A}% Coﬂiirters *USB * Laser Diode Drivers | ¢ \jemory
VRM/IMVP . " * Buffered Video - — High-Speed (LDD) :
« Diaital Power e Display Amplifiers * Precision gD e PropimityS e Microprocessors
. D!gl Ia ;Jwe d and Buffers MU)_(S A/D Converters — High-Speed plus 2ch roximity Sensors and Peripherals
B:ascpkﬁ\g/ht?r\:\éer an okl s e Audio Processor « Voltage Stereo Audio * Real Time Clocks
: « High-Speed Op Amps | * DV/HDMI References  High-Speed UART
o Hot Swap & ORing gn-op DiA]Y « Display IC. gh-Sp
* Isolated Power Supply | ®Instrumentation sy s Dual 3-1 MUX
o LED Drivers Amplifiers e HD Video Analog
« LNB Regulators o Line Drivers S0 Bl *RS-485 & RS-422 | Radiation
« Low Dropout * Precision Op Amps ‘ Syrveﬂlance £ *RS$-232 Hardened
Regulator ICs e Sample and Hold * Video Decoders/ « 2-Wire Bus Buffers ° D_efenge &
i Amplifiers Encoders Hi-Reliability
© MOSFET Drivers ny e Video IC. o Signal Integrity
PMIC o Transistor Arrays LIS

© Power Modules




RENESANS

BIG IDEAS FOR EVERY SPACE

Notice

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

2. Renesas Electronics hereby expressly disclaims any warranties against and liability for infringement or any other claims involving patents, copyrights, or other intellectual property rights of third parties, by or arising from the use of Renesas Electronics products or technical information described
in this document, including but not limited to, the product data, drawings, charts, programs, algorithms, and application examples.

3. Nolicense, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights of Renesas Electronics or others.

4. You shall not alter, modify, copy, or reverse engineer any Renesas Electronics product, whether in whole or in part. Renesas Electronics disclaims any and all liability for any losses or damages incurred by you or third parties arising from such alteration, modification, copying or reverse

engineering
5. Renesas Electronics products are classified according to the following two quality grades: “Standard” and "High Quality”. The intended applications for each Renesas Electronics product depends on the product’s quality grade, as indicated below.
"Standard" Computers; office equij i 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.

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

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

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

9. Renesas Electronics products and technologies shall not be used for or incorporated into any products or systems whose manufacture, use, or sale is prohibited under any applicable domestic or foreign laws or regulations. You shall comply with any applicable export control laws and regulations

and by the of any countries asserting jurisdiction over the parties or transactions.

10. 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.

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

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

(Note 1)~ “Renesas Electronics” as used in this document means Renesas Electronics Corporation and also includes its directly or indirectly controlled subsidiaries.

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

(Rev.4.0-1 November 2017)

SALES OFFICES

Refer to "http://www.renesas.com/" for the latest and detailed information

Renesas Electronics Corporation Renesas Electronics Hong Kong Limited

TOYOSU FORESIA, 3-2-24 Toyosu, Koto-ku, Tokyo 135-0061, Japan Unit 1601-1611, 16/F., Tower 2, Grand Century Place, 193 Prince Edward Road West, Mongkok, Kowloon, Hong Kong
. . Tel: +852-2265-6688, Fax: +852 2886-9022

Renesas Electronics America Inc.

1001 Murphy Ranch Road, Milpitas, CA 95035, U.S.A. Renesas Electronics Taiwan Co., Ltd.
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Renesas Electronics Canada Limited Tel: +886-2-8175-9600, Fax: +886 2-8175-9670

9251 Yonge Street, Suite 8309 Richmond Hill, Ontario Canada L4C 9T3 Renesas Electronics Singapore Pte. Ltd.
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. . Tel: +65-6213-0200, Fax: +65-6213-0300

Renesas Electronics Europe Limited
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Renesas Electronics (China) Co., Ltd.
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