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THE NEXT-GENERATION PROCESSOR TO
MEET THE NEEDS OF THE SMART SOCIETY HAS ARRIVED.

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 new RZ family of embedded processors. The lineup of these “next-generation processors that are as easy to use as

conventional microcontrollers” spans four product series 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
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1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 * 1
RZ/ATH ! ! ! ! RZ/A-next !
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ARM® and Cortex® are registered trademarks of ARM Limited (or its subsidiaries) in the EU and/or elsewhere.
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RZ/A Series
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. 10MB, WXGA, 2D RZ/AMM 1| Lorte™ a0 ' !
fFig{_ll-k/”sirless T Corter®-AS(AOOMH) : 3MB, XGA, JPEG |, ! :
pps: RZ/AIL 5MB, WXGA, 2D . ML . X .
Cortex®-A9(400MHz) ! 1 1 1
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RZ/A Series: Application Fields

Intercoms White goods White goods Vending machines
- . I [
“ P . L
s
WS
Barcode scanners Office equipment Image sensor Data communication modules

(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
5V/12V

® Higher costs

Regulator Regulator Regulator
33V 1.2 1.5V/0.75V

NOR

i Conventional MPU
ash

Higher costs

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

Multi-function displays

Backup cameras

Handwriting recognition input devices

SPI Flash

Regulator

RZ/A1 concept

5v/12v

Regulator
1.2

Renesas

Advantages

*No need to design a
high-speed interface

*Reduced mounting area

*Reduced PCB cost

*No DRAM procurement issues

*Reduced EMI noise

4 PCB layers for 1.2V, 3.3V

Graphics display and camera input capabilities on a single chip

Video Display Controller ch1

(ATH and ATM only)

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

CPU

i > A
Internal CPU bus <1 Storage of input images Use of graphics bus by >
1 «<—————7 via graphics bus VDC to fetch multiple 4
Inte_rnal 2 layers of display data >
Graphics bus 3
<
4 < ﬁ >
|

Page0 Page1 Page2 Page3 Paged

Large-capacity on-chip RAM ATH (10MB) (2MB) (2MB) (2MB) (2MB) (2MB)

ATM (5MB) (1MB) (1TMB) (1TMB) (1TMB) (1TMB)

A1LA1LU (3MB) (512KB) (512KB) (512KB) (512KB) (1TMB)

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

Example system ‘¢

solution Real-time correction of distorted images

e I O

.uj 12w 07w
-!!‘. g

— RZ/A1

" " u - Input image Output image
On-chip 2D graphics Smooth” and “beautiful
accelerator for fast image graphics display by utilizing . Ability to process imported
rendering large-capacity on-chip RAM . Ability to connect analog images and extract a variety of
to the full HMI functions CMOS cameras information

Large-capacity on-chip RAM

I

Wired LAN/wireless LAN

=
o Software =
o Graphics
* Face recognition,
human sensing

© Image compression, )
Reception of necessary

Narrowing dowq by HZ/A1 Reduntio.n of network de'compressmln information over the

of only valgable information commumc.agon ) * \loice synthesis, network and voice readout
for transmission over the volume/ability to increase etc.

network number of cameras flexibly

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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Full HD
(1920x1080)
Large-capacity on-chip memory RTOS
cmmemeoo|___SimplcHMIdevElopmentias CompacthiMl
with:microcontrollers ! development
| RZ/A Series |

below

(1280x768) RZ/A1 I-
RZ/A1LC

RZ/G Series

| I co s s e o Sy SR |

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

RZ/A1H Group and RZ/ATM Group (Pin Compatible)

CPU (ARM® Cortex®-A9)
o Operating frequency: 400MHz
o Single-precision/double-precision FPU
* ARM® NEON™
On-chip memory
* RZ/ATH: 10MB
© RZ/ATM: 5MB
Main graphics and camera input functions
© LCD 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
* MMC host interface: 1 channel
Main communication functions
© USB 2.0 High Speed: 2 channels (Host/Function switchable)
© 10M/100M EtherMAC: 1channel
© SCIF: 8 channels
 |’C: 4 channels
 SSI: 6 channels
© RSPI: 5 channels
 Ethernet AVB: 1 channel
© CAN: 5 channels
Package
© 256-LFBGA (1Tmm x 11mm,0.5mm pitch)
© 256-LFQFP (28mm x 28mm,0.4mm pitch)
© 324-FBGA (19mm x 19mm,0.8mm pitch)

RZ/ATM

Image display functions

+ 2D graphics

Image display functions

+ 3D graphics + video support

RZ/A1H,and RZ/ATM block diagram

(wemoy v | Communications |

SRAM

* =Option

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
32KB+32 K8 s
MTU?2 External Bus 32-bit ROM,
16-hit x 5ch SRAM,
DMAG 16ch oot x 1ch SPI Mult
0S Timer Zeh
Interrupt Controller bt 20 SCIF RSPI
Clock Generation PWM Timer 8ch Sch
with SSCG 16¢ch 12C IEBus
JTAG Debu Real-Time CLK ch lch
9 SSI(kS) | SPDIF
Secure Boot Engine* ch Ich
- SDHI MMC
Customer Unique ID* Video Display Controller Zch lch
2ch CAN MOST50
OpenVG 1.1 s i
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
2°“
J JPEG Engine
ADC 1ch
12-bit x 8ch

RZ/A1LU Group

CPU (ARM® Cortex®-A9)
e Qperating frequency: 400MHz
e Single-precision/double-precision FPU
e ARM® NEON™
On-chip memory
® RZ/A1LU: 3MB
Main graphics and camera input functions
© LCD 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, SORAM
 QSPI serial flash: 1 channel (ability to run stored programs directly)
e 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
o SCIF: 5 channels
e |C: 4 channels
e 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/A1L, RZ/AILC Group

CPU (ARM® Cortex®-A9)
e Qperating frequency: 400MHz
e Single-precision/double-precision FPU
e ARM® NEON™
On-chip memory
® RZ/A1L: 3MB
e RZ/A1LC: 2MB
Main graphics and camera input functions
 LCD 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)
e 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
o SCIF: 5 channels
e |C: 4 channels
e 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)

RZ/A1LU block diagram

Communications

Smé\" Cortex®-A9 400MHz 10/100 Ether MAC
SRAML2 Cache NEON ‘ FPU CAN
128 kB Zch
Cache USB2.0
MTU2 External Bus 32-bit
J6bit  5ch ROM, SRAM,
5 AR
woT /
DMAC 16ch 8-bit x Tch SPI Multi
- 1ch
Interrupt Controller gi{'xmziz SCIF RSPI
Clock Generation ) Sch dch
with SSCG Real-Time CLK rC
4ch
JIAG Debug T | s | sor
Secure Boot Engine* Video Display Controller 4ch Tch
- 1ch SDHI MMC
Customer Unique ID* CMOS Camera I/F 2h Tch
1ch Smart Card I/F
JPEG Engine 2ch
1ch IrDA
SCUX 4ch ASRC 1ch
Ethernet AVB

ADC

12-bit x 8ch

*=0ption

RZ/A1L, RZ/A1LC block diagram

SRAM

Communications

*RZ/A1L Group specification only.

Cortex®-A9 400MHz 10/100 Ether MAC
A1L: 3 MB/AILC: 2 MB
SRAM L2 Cache NEON ‘ FPU USB2.0
128 KB HS 2ch Host/Func
Cache External Bus 32-bit
2133218 ROM, SRAM,
MTU2 SDRAM, PCMCIA
System 16-bit x 5ch SPI Multi
woT 1ch
DMAC 16ch 8-bit x 1ch SCIF RSPI
. 5ch 3ch
Interrupt Controller 0S Timer : . R
Clock Generation . lll(é (FBus
oc . c Tch
i Real-Time CLK
with SSCG $S1 (1S SPDIF
JTAG Debug m 4ch Tch
SDHI MMC
“ Video Display Controller 2h 1ch
o CAN .
SCUX 4ch ASRC CMOS Camera I/F | MOSTSO
Tch
CDROM DEC* - Smart Card I/F
2ch
IrDA LIN Master*
o "
ADC
12-bit x 8ch
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RZ/A Series: Development Environments (Integrated Development Environments)

RZ/A Series: Solutions from Partner Companies

@I AR Development environments, compilers, code generation and evaluation support
SYSTEMS &IOL REN ESANAS A.l. Corporation TrueSTUDIO development environment
[ . e IAR o eBinder o &Zstudio™ e ARM Ltd. DS.-S (development studié 5) development environment, ARM CC
i e — h . : 3 Embedded B eSOL Co., Ltd. eBinder development enV|r?nment :
- ¥ e Workbench® “g—: IAR Systems EWARM (development environment, compiler, C-SPY debugger)
B for ARM® . s Emulators and related products
s o ARM CC* « IAR C/C-++ compiler* o ARM CC* o GNU tool* ARM Ltd. DSTHFAMTM, ULINKpro™, ULINKproD™, and ULINKZT"" JTAG emulators
= « DSTREAM™ ' . I-jet”"/l-jet Trace™ for « PARTNER-Jet? from Kyoto o J-Link LITE from Segger Computex Co., Ltd. PALMICE3 JTAG emulator, CSIDE, CodeRecoder dynamic text tool
R ULINKproT"" % ARM Cortex®-A/R/M Microcomputer Co. Ltd o J-Link series from Segger*5 DTS INSIGHT Corporation adviceLUNA 1 JTAG emulator, TRQerS dynamic text/analysis tool
’ . X N : EmbITeK Co., Ltd. J-Link and J-Link Lite JTAG emulators
e ULINKproD™ e JTAGjet-Trace e adviceLUNAII from AR Systems et JTAG emulator
e ULINK2™ Pt DTS INSIGHT Corporation _
e Kyoto Microcomputer Co., Ltd. PARTNER-Jet2 JTAG emulator
u__’ i Lauterbach GmbH TRACE32 PowerDebug JTAG emulator
C j’]
Akizuki Denshi Tsusho Co., Ltd. GR-PEACH (mbed) evaluation board
*1. ARM CC is 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 AlphaProject Co., Ltd. AP-RZA-0A (RZ/ATH) evaluation board
*2. ieftfs::es.evaluaﬂon license is available provided the 30-day time-limited evaluation or the permanent 32KB size-limited evaluation (www.iar.com/EWARM) Gall SRR o L O T
*3. Eclipse-based development environment from Renesas (http://japan.renesas.com/e2studio) Chip One Stop, Inc. GR-PEACH (mbed) evaluation board
*4. GNUTOOLS & SUPPORT Website (https://gcc-renesas.com) Computex Co., Ltd. CEV-RZ/A1L (RZ/A1L) evaluation board, CKB-RZ/A1TH (RZ/A1H) embedded board
°S. Renesas does not handle CEs from Segger. Contact a sales agent for defais Core Corporation Kiri ASURA (RZ/A1H) evaluation board
B CoreStaff Co., Ltd. GR-PEACH (mbed) evaluation board
RZ/A Series: Development Tools (Debuggers, ICEs) Shimafuii Electric Inc. SBEV-RZ/A1L (RZ/A1L) and Wallaby-721021 (RZ/A1L) evaluation boards
Wakamatsu Tsusyo Co., Ltd. GR-PEACH (mbed) evaluation board
: s
&nﬁmmm cou Lta. p DTS INSIGHT cam‘"’tex Al Corporation RTOS TOPPERS specification
Debuggers « PARTNER-Jet2  microVIEW-PLUS « CSIDE version § coressentfeehnoloay, e B smis
. S eForce Co., Ltd. RTOS pC3/Standard for RZ/A
‘i EmbITeK Co., Ltd. RTOS embOS/TOPPERS-EM
i | Enea KK EneaLinux embedded Linux distribution
':i eSOL Co., Ltd. RTOS eT-Kernel
o Grape Systems Inc. RTOS ThreadX/ThreadX uTRON
e adviceLUNA [I MiSPO Co., Ltd. RTOS NORTi Professional (RZ/ADS), NORTi Professional (RZ/EW)
Access Co., Ltd. paneE™ Ul engine for embedded devices
Altia, Inc. DeepScreen GUI development environment for embedded devices
Coressent Technology, Inc. CT-View+ embedded software
S0 « exeGCC from Kyoto Microcomputer « ARM CC* « ARM CC* CS Services Co., Ltd. MicrokJ sloftware pIatfornT for loT devices
compilers o GNU tool*' o GNU to0l,*' etc. o IAR C/C-++ compiler* Data Technology Inc. : Cente series embedded middleware
o ARM CC*2 o GNU tool,*' etc. DynaComware Corporation DynaFont fonts
o IAR C/Ct+ compiler,*3 etc. EmbITeK Co., Ltd. emWin GUI development environment for embedded devices, emUSB middleware
eSOL Co., Ltd. Middleware (file system, USB, network, graphics)
*; i':;lISDCOiESin&cIig:g?nRE);A-I::i:ret(i?tlzisf.é/rgfszc/:nvili?csﬁciosma)vailable 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 Grape SVStemS Inc. Ut Brain GUI development environments for embedded devices GR-OR, GR-BARCODE, GR-USB, GR-SD, and IVT BlueLet middleware
details. International Laboratory Corporation GENWARE3 and GENWARE4 GUI development environments for embedded devices, INTALOGIC control engine for embedded devices
*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) IT Access Corporation Geal GUI development environment for embedded devices
Kyoto Software Research, Inc. Fugue-NAND and eco-Fugue high-reliability flash file system, Galba high-reliability file system
PUX Corporation FaceU® face recognition software, human detection software, Rakuhira® handwriting recognition software
Techno Mathematical Co., Ltd. H.264 BP SD encoder/decoder and hands-free video middleware
Tera Probe, Inc. TeraFaces™ facial verification software
Ubiquitous Corporation Ubiquitous Network Framework, DeviceSQL, QuickBoot, DTCP-IP, WPA/WPS/Wi-Fi Direct, ECHONET Litev embedded middleware
Uquest, Ltd. MatrixQuestUSB series middleware

Zuken Elmic, Inc. MirrorLink, Ethernet AVB, ONVIF, RTP, and TCP/IP (IPv4, IPv6) middleware
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Scalability among products in the series

RZ/G Series

Using the same architecture maintains compatibility with other product versions and software

: : G : : CPU s
| | W Cortexc-A15x4 (1.4GHz) |, | ' Cortex®-A7
f f f Cortex®-A7x4(780MHz) f f f
! ! ! 66400' e ! ! ! H compatible compatible|
: ; . ; - 3DX Graphics PowerVR G6400 SeXsaaMPz S SGX540 - SGX531
: : | ot | e
' ' | soxsaampz, n2es ! iy Video Codec Full HD Multimedia video Codec processor VCP3
RZ/G Senes : : : 32bitx2ch DDR3L-1600 :
| | ™ o ) ! Network Ethernet MAC, Gigabit-Ethernet MAC, CAN
30 Graphis : : S | : :
HMI MPU ! ! \|  sabinxichpoRaL-e00 ! ' ' Standard I/F UART, SPI, Timer, PWM, [2C
1 1 1 1 1
1 1 1 1 *|r 1 )
' ' ' Conet A (1 06 ' Cortext ATa2 (1.0GH) ' ' High Speed I/F PCle, USB3.0, SATA USB2.0
' ' ' SGX540, H.264 ' SGX531, H.264 ' '
' ' | smitxichDoR3-1333 || szbitxich DoR3-1000 [} * Development ' ompatih i
i i > Under planning Memory bus DDR3-1600 x64 (x32[G1N]) DDR3-1333 x32 DDR3-1000 x32
1 1 1 1 1 1
1 1 1 1 1 1
. 2014 . 2015 . 2016 . 2017 . 2018 . CY 0S Linux Kernel & Driver
RZ/G1H RZ/GIM - GIN RZ/G1E RZ/G1C
RZ/G Series Features
e High processing capacity High processing capacity . . .
) ) . . . . Collaboration with partner companies
e Support for 3D graphics and Full HD video Gigahertz-class dual-core CPU for high-performance operation processing .
- ) ) Support from partner companies for complex system development
e Scalability among products in the series RZ/G1H RZ/G1MeRZ/GIN RZ/G1E RZ/G1C
« Collaborati ith part ) R8A77420 R8A77430eR8A77440  R8A77450 R8A77470 More than t ; . id Cinthe f  hard ft
ollaboration with partner companies o - TR ey T ore than ten partner companies provide support in the form of hardware, software,
Cortex®-A7 Quad development tools, and services.
Operating 1.4GHz (Cortex®-A15) 1.5GHz 1.0GHz 1.0GHz
frequency 780MHz (Cortex®-A7)
ORISR 25000DMIPS 10500DMIPS 3800DMIPS 3800DMIPS Customers can concentrate on upstream
Cache Cortex®-A15 L11/D cache L11/D cache L11/D cache
L1 1/D cache 32KB/32KB 32KB/32KB 32KB/32KB development that adds value
32KB/32KB L2cache TMB L2cache 512KB L2cache 512KB t th . d t
gﬁ?::;\m 0 their progucts. Collaboration
L1 1/D cache 1 through services
32KB/32KB \
L2cache 512KB Linux support
Supported Supported Supported Supported
Supported Supported Supported Supported
Supported (VFPv4) Supported (VFPv4) Supported (VFPv4) Supported (VFPv4)

Support from partner Support from partner

companies companies

Support for 3D graphics and Full HD video

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

3D graphics

Video functions

RZ/G1H RZ/G1MeRZ/G1IN RZ/G1E RZ/G1C

R8A77420 R8A77430¢R8A77440 R8A77450 R8A77470

66400 SGX544MP2 SGX540 SGX531

(520MHz) (520MHz<G1M>) (312MHz<G1N>) (260MHz) (260MHz)

e Video display channels: 3 e Video display channels: 2 e Video display channels: 2 e 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

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

e Video input interface x 3 channels

e Video codec: VCP3 x 1 channel

® IP converter module

e 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 \lideo input interface x 2 channels

* Video codec: VCP3 x 1 channel

* |P converter module

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

Multimedia }
3D graphics

Boa

rd design support,
Board sales
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Full HD
(1920x1080)

RZ/G Series

Linux

Full HD support

RZ/G1H
RZ/G1M - G1N
Easy HMI development
utilizing Open0S RZ/G1 E

WXGA and
below
(1280x768)

RZ/A Series

3D graphics
& video support

Image display functions only

eHMI 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)

L1 instruction cache: 32KB

o |1 data cache: 32KB

e |2 cache: 2MB

Cache memory (Cortex®-A7)

L1 instruction cache: 32KB

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

o Ability to connect flash ROM or SRAM directly

 Data bus width: 8/16 bits

© PCl Express 2.0 (1 lane)

3D graphics

© PowerVR™ (6400

Video functions

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

o Video input interface x 4 channels

* Video codec module: VCP3 x 2 channels

e [P converter module

* 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

e USB 3.0 host interface x 1 port (wPHY)

e 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

e Serial communication interface (SCIF) x 9
channels

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

e Clock-synchronous serial interface (MSIOF) x
4 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)

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

e Controller area network (CAN) interface x 2
channels

o Interrupt controller (INTC)

e Clock generator (CPG): on-chip PLL

© On-chip debug function

Image display functions

+ 2D graphics

Image display functions

+ 3D graphics + video support

RZ/G1H (R8A77420) block diagram

Package FC-BGA2727-831

ARM@DEhugger (CmeSight) CPU Ex-BUS \'mEerBaggtmax 16bit)
DMAC Onte A o415 Cor A8 Co s DBSC
MMU 146t | 146H | 14GHz | 146H DDR3-SDRAM BSC/32bit x 2ch
Interrupt Controller LTIS3B | L11530K8 | 11163268 | 11153268 2ch USB2.0 Host
L1D$ 32K | L1 DS 3268 | L1D§ 3248 | L10§ 3268 EHCI/OHCI
Sch PLL/Modu-Ie»standby NEONNEPid | NEONRP | NEQNARPd | NEONNRPd 1ch USB2.0 Host/Func
S3 cache: ZMB L2 cache: 2MB High-speed module
T [ O] | ] [ S
WOT 780MHz | 780MHz | 780MHz | T80MHz
15328 | 1153268 | 115328 | L11s 316 2ch MMCIF
TPU 110§ 32K | L10§ 32KB | L1 D§ 32KB | L1 DS 3268 8ch I°C
Ach/ 0(;';\$IlJTIOPWM NEDNARRS | NEONARPS | NEONARPY | NEONARP 1IC 4ch/IC 4ch
2ch/16/32bit selectable L2 cache: 512KB 9ch SCIF
CMT1 SCIF 3ch/SCIFA 3ch SCIFB 3ch
8ch/16/32/48bit selectable m 4ch MSIOF
Timer Unit QsPI
12ch 32bit timer H7A2KMBU ‘ Hﬁl\g‘l §5A5'\|£|§ Single/Dual/Quad-SPI
7ch PWM timer 2ch HSCIF
[ Graphicips | oy
Toh USB0 Host
2ch CAN 3DGE 2D-DMAC Serial-ATA
Image extraction
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
- ng ‘ DU Thermal Sensor
input rormat Lonverter
phnage Processor D%anlsﬁzﬁfh m"u:pm "
Qutput Format Converter puts Audio IPs
2ch VCP3 | 90 IMR-LX2 10ch SSI
Power supply voltage (typ.) Multcodec module (option) Serial Sound Interface
1.8 V: (ETM, SD, LVCMOS I/F, Xtal, JTAG, |f 1920 1080@60x Zch 10ch SRC
Trace and RST) 5 .
1,03 V: {core, SATA, P Express, USB3.0) De?nfeﬂ;ngwmme ZC(?)L’}/:E”X)Z Sampling Rate Converter
1.5 V: (DDR3-1/0 SSTL Mode: DDR3) ADG
3.3 V:(Others) Audio clock generator

RZ/G1M (R8A77430)

CPU core

® ARM® Cortex®-A15, dual-core Max. operating
frequency: 1.5GHz

Cache memory

e |1 instruction cache: 32KB

e L1 data cache: 32KB

e |2 cache: IMB

External memory

e Ability to connect DDR3L-SDRAM via DDR
dedicated bus

e Max. operating frequency: 800MHz

e Data bus width: 32 bits x 2 channels

External expansion

e Ability to connect flash ROM or SRAM
directly

e Data bus width: 8/16 bits

o PCl Express 2.0 (1 lane)

3D graphics

o PowerVR™ SGX544MP2

Video functions

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

e Video input interface x 3 channels

e Video codec module: VCP3

® IP 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)

RZ/G1N (R8A77440)

CPU core

* ARM® Cortex®-A15, dual-core

Max. operating frequency: 1.5GHz

Cache memory (Cortex®-A15)

e L1 instruction cache: 32KB

e |1 data cache: 32KB

e |2 cache: 1MB

External memory

e Ability to connect DDR3L-SDRAM via DDR
dedicated bus

o Max. operating frequency: 800MHz

e Data bus width: 32 bits x 1 channel

External expansion

o Ability to connect flash ROM or SRAM
directly

e Data bus width: 8/16 bits

o PCl Express 2.0 (1 lane)

3D graphics

® PowerVR™ SGX544MP2

Video functions

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

e Video input interface x 3 channels

e Video codec module: VCP3

* IP converter module

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

Audio functions

e Sampling rate converter x 10 channels

e Serial sound interface x 10 channels

* 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

o Serial ATA interface x 2 channels

Other peripheral functions

© 32-bit timer x 12 channels

© PWM timer x 7 channels

o |2C bus interface x 9 channels

 Serial communication interface (SCIF) x 15
channels

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

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

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

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

 Controller area network (CAN) interface x 2
channels

e [nterrupt controller (INTC)

o Clock generator (CPG): on-chip PLL

© On-chip debug function

Storage interfaces

© 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)

o Multimedia card interface x 1 channel

e Serial ATA interface x 1 channel

Other peripheral functions

© 32-bit timer x 12 channels

© PWM timer x 7 channels

o |2C bus interface x 9 channels

 Serial communication interface (SCIF) x 15
channels

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

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

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

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

 Controller area network (CAN) interface x 2
channels

e Interrupt controller (INTC)

 Clock generator (CPG): on-chip PLL

© On-chip debug function

RZ/G1M (R8A77430) block diagram

Package FC-BGA2727-831

11-12

Power supply voltage (typ.)

ARM®Debugger (CoreSight LBSC
D?\‘ZA:: : ] CPU Ex-BUS interface (max 16bit)
CORTEX®-A15 | CORTEX®-A15 DBSC
MMU 1.5GHZ 1.5GHZ DDR3L-SDRAM BSC/32bitx2ch
Interrupt Controller LIS | L1DS | LTI | L1D$ 1ch USB2.0 Host
32KB | 32kB | 32kB | 32kB EHCI/OHCI
3ch PLL/Module-standby
12 cache: 1024KB | NEON/VFPv4 1ch USB2.0 Host/Func
Timers High-speed module
[ Memoy | 3ch SDH
wort Support SDXC
TPU RAMO | RAM1 | RAM2 Tch MMCIF
4ch/output PWM 72KB 4KB 256KB Cgch C
CMTO0 IIC 3ch/I'C 6ch
2ch/16/32bit selectable -ﬂm _

CMT1 15¢h SCIF
8ch/16/32/48bit selectable 30GE PowerVR FDP1 SCIF 6ch/SCIFA Bch SCIFB Sch
Timer Unit SGXS5AMP2 (312MHz) | De-interlacing module 3ch MSIOF
4sets of 3ch 32bit timer ‘ f\/SP1 ‘ZD-DMAC - /DOSII; .

7Ch PWM “mer HBILII DYH'\PHICUWEHEY ‘mage exllralntm/n ingle/Dual/Quad-,
Ot vt | rin 3ch HSCIF
2ch CAN Wt | 3 Vidoinpts 16h USB3.0 Host™
Ethernet AVB* TSIF DU Serial-ATA*'*
100 and 1000Mbps Digial RGB 2ch outputs 1lane PCI-Express*
Ethernet MAC*® LVDS
10 and 100Mbps dot clock~148.5MHz
THS/TSC
Thermal Sensor

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

1.03 V: (core, SATA, PCI Express, USB3.0)
1.35V: (DDR3-1/0 SSTL Mode: DDR3L)
3.3 V:(Others)

*1. Since PHY is used by both the USB 3.0 and SATA-0 functions, only one of these

functions may be selected.

*2. Since PHY is used by both the PCl-e and SATA-1 functions, only one of these

functions may be selected.

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

RZ/G1N (R8A77440) block diagram

Package FC-BGA2727-831

Audio IPs

10ch SSI

Serial Sound Interface

10ch SRC

Sampling Rate Converter

ADG

Audio clock generator

ARM®Debugger (CoreSight) CPU LBSC
DMAC Ex-BUS interface (max 16bit)
ARM Cortex®-A15 | ARM Cortex®-A15 DBSC
MMU 1.5GHz 1.5GHz DDR3L-SDRAM BSC/32bitx1ch
Interrupt Controller LUISS(RLIDSHIEEIS S ALDS 1ch USB2.0 Host
32KB 32KB | 32KB | 32KB EHCI/OHCI
3ch PLL/Module-standby
12 cache: 1024KB | NEON/VFPv4 1ch USB2.0 Host/Func
[ Memoy | 3oh SDH
e RAMO | RAM1 | RAM2 e i
TPU
4ch/output PWM 72KB 4KB 256KB Ich MMCIF
CMTO 9ch I2C
2ch/16/32bit selectable m IIC 3eh/1°C Beh
CMT1 15ch SCIF
8ch/16/32/48bit selectable 3DGE PowerVR FDP1 SCIF 6ch/SCIFA 6¢h SCIFB 3ch
Timer Unit SGX554MP2 (312MHz) | De-interlacing module 3ch MSIOF
4sets of 3ch 32bit timer VSP1 2D-DMAC sl
R Input Format Converter | Image extraction i
7ch PWM timer Image Processor Image rotation/ Single/Dual/Quad-SPI
Qutput Format Converter inversion 3ch HSCIF
[ Neworc | INCEIITY
Muliodeomatle | o0 inputs GPIO
@
2ch CAN - 1920 x 1080@60 x Ich o 1ch USB3.0 Host*'
Ethernet AVB - 1
100 and 1000Mbps Digital RGB 2ch outputs Serial-AT. e
Ethemnet MAC™ 1lane PCI-Express
10 and 100Mbps LVDS
dot clock~148.5MHz
THS/TSC
Thermal Sensor
Power supply voltage (typ.) Audio IPs
1.8 V: (ETM, SD, LVCMOS I/F, Xtal, JTAG, Trace and RST) 10ch SSI
1.03 V: (core, SATA, PCI Express, USB3.0) . c!
1.35 V: (DDR3-1/0 SSTL Mode: DDR3L) Serial Sound Interface
3.3 V: (Others) 10ch SRC
*1. Since PHY is used by the USB 3.0, SATA-0, and PCl-e functions, only one of Sampling Rate Converter
these functions may be selected. ADG
*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

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

Cache memory

L1 instruction cache: 32KB

o L1 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 1channel

External expansion

 Ability to connect flash ROM or SRAM
directly

 Data bus width: 8/16 bits

3D graphics

© PowerVR™ SGX540

Video functions

e Viideo display interface x 2 channels
(RGB888)

o Video input interface x 2 channels

e Video codec module: VCP3

* |P converter module

e Vlideo 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

|1 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 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

e Serial sound interface x 10 channels

Storage interfaces

© USB 2.0 host interface x 2 ports (wPHY)

© SD host interface x 3 channels (SDXC and

Storage interfaces

e 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)

o Multimedia card interface x 1 channel

Other peripheral functions

© 32-bit timer x 12 channels

e PWM timer x 7 channels

o |?C bus interface x 8 channels

e Serial communication interface (SCIF) x 15
channels

 Quad serial peripheral interface

(QSPI) 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

o Interrupt controller (INTC)

* Clock generator (CPG): on-chip PLL

© On-chip debug function

UHS-I support)

o Multimedia card interface x 1 channel

Other peripheral functions

© 32-bit timer x 12 channels

® PWM timer x 7 channels

® |2C 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, RMII interface, ability to
connect to PHY device)

 Controller area network (CAN) interface x 2
channels

e [nterrupt controller (INTC)

o Clock generator (CPG): on-chip PLL

® On-chip debug function

RZ/G1E (R8A77450) block diagram

ARM®Debugger (CoreSight)
DMAC
MMU

Package FC-BGA2121-501

Interrupt Controller
3ch PLL/Module-standby

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

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)

RZ/G1C (R8A77470) block diagram

Package _rcsoaianso [l interfaces |

CPU LBSC
Ex-BUS interface (max 16bit)
Cortex®-A7 | Cortex®-A7
1.0GHz 1.0GHz DBSC
11s | tips | L11s | L1D$ DDR3-SDRAM BSC/32bit x 1ch
32KB 32KB | 32KB | 32KB 1ch USB2.0 Host
12 cache: 512KB | NEON/VFPv4 EHCI/OHCI
1ch USB2.0 Host/Func
3ch SDHI
RAMO | RAM1 | RAM2
72KB ‘ aKB | 256KB Support SDXC
1ch MMCIF
3DGE IIC 2ch/I2C 6ch
(PowerVR SGX540) 15¢h SCIF
VSP1 SCIF 6ch/SCIFA 6ch SCIFB 3ch
Input Format Converter Image
Processor 3ch MSIOF
Output Format Converter QSPI
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/ Audio IPs
inversion
10ch SSI
_VIN_ Serial Sound Interface
2ch Video inputs 6ch SRC
- oy Sampling Rate Converter
Digital RGB 2ch outputs ADG
Audio clock generator

ARM®Debugger (CoreSight) CPU LBSC
DMAC Ex-BUS interface (max 16bit)
ARM Cortex®-A7 | ARM Cortex®-A7 DBSC
MMU 1.0GHz 1.0GHz DDR3-SDRAM BSC/32bit x 1ch
Interrupt Controller ;;K'; 512:(3: ;;K'g 512"(353 2ch USB2.0 Host/Func
3ch PLL/Module-standb High-speed modul
- Lcate 58 | NEONNFPyA (g-speed modue
" 3ch SDHI
Suppot SDIC
wor [ Wemoy | Toh MMICIF
CMTO RAMO | RAM1 | RAM2 5ch I°C
2ch/15/302:/i|1Ts1e\ectable 72KB 4KB 128KB 6ch SCIF
8ch/16/32/48bit selectable m 3ch MSIOF
Timer Unit - 2ch QSPI
4sets of 3ch 32bit timer 3DGE FDP1. Single/Dual/Quad-SPI
7ch PWM timer Powersh sexs) | Deinterlacing 3ch HSCIF
VSP1 2D-DMAC GPIO
2ch CAN Ouiput Format Converter inversion LVDS
Ethernet AVB VCP3 VIN dot clock~87MHz
100 and 1000Mbps Multi-codec | 2ch Video inputs
module — .
Ethernet MAC 1920 x DVENC Audio IPs
10 and 100Mbps 10){(3[]1(3150 1ch E;ﬁ:‘;%le\{ldeo 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) .
1.5 V: (DDR3-1/0 SSTL) Audio clock generator
3.3V: (Others)

13-14

RZ/G Series: Application Fields

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

Intercoms

Multifunction machines

B[]
e I
_—‘"\-..

Vending machines

Kiosk terminals

Industrial panels

Monitoring cameras Monitors in elevators

Diagnostic panels

RZ/G Series: Solutions from Partner Companies

Partner companies provide a variety of services to support developers using the RZ/G series, including GUI frameworks, middleware, OS support, board design
support, and sales of evaluation and mass production boards.

Development environments, emulators

ARM Ltd.

DS-5 (development studio 5) development environment, ARM CC DSTREAM™ JTAG emulator

Computex Co., Ltd.

PALMICE3 JTAG emulator

DTS INSIGHT Corporation

adviceLUNA I1 JTAG emulator, dynamic text/analysis tool, CAN logger, flash programmer

EmbITeK Co., Ltd.

J-Link JTAG emulator

Kyoto Microcomputer Co., Ltd.
Starter kits, evaluation boards, platforms, etc.
Algo System Co., Ltd.

PARTNER-Jet2 JTAG emulator, internal bus load, Linux debugging and dynamic analysis tool

Contract development of panel computers employing RZ/G Series

Atmark Techno, Inc.

Armadillo-EVA 1500 RZ/G1M evaluation board

Hitachi ULSI Systems Co., Ltd.

Solution Engine G1 RZ/G1M evaluation board

iWave Japan, Inc.
0S, middleware, tools
ACCESS Co., Ltd.

Q7 specification (7 x 7cm) board populated with RZ/G Series

ACCESS Connect and HTML browser for loT

Acontis Technologies EtherCAT Master Stack
eForce Co., Ltd. RTOS uC3*
eSOL Co., Ltd. RTOS eT-Kernel*

International Laboratory Corporation

GENWARE3 and GENWARE4 (2D support) GUI development environments for embedded devices

IT Access Co., Ltd.

SEGA Acroarts OpenGL based HMI, Telebeena entertainment platform for smartphones

Lineo Solutions, Inc.

Warp!! quick-start solution for embedded Linux

NEC Corporation

NeoFace (face recognition), FieldAnalyst (auto gender and age estimation system)

Software Research Associates, Inc.

"Qt" GUI framework support, development support

Zuken Elmic, Inc.
Design house
Hitachi Industry & Control Solutions, Ltd.

MirrorLink, Ethernet AVB, ONVIF, RTP, TCP/IP (IPv4, IPv6) middleware

System integrator

NEC Corporation

System integrator

* Contact the partner vendor for information on supported peripheral functions. Multimedia (H.264 codec and graphics) functions are not supported when using an RTOS.
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RZ/T Series

RZ/T1
Cortex®-R4(600/450MHz)
544K TCM + TMB, R-IN Engine

PAGAS
RZ/T-next

(TBD)

RZ/T1
Cortex®-R4(600/450/300MHz)

RZ/T series 544K TCM -+ 1MB, EtherCAT
for Real-time Ctrl. RZ/T1
Cortex®-R4(450MHz)
544K TCM

T
¢ ¥¢ under discussion

2014 2015 2016 2017 2018
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;]pffeccifsifonr{
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 Vectored Interrupt Controller (VIC) to assure interrupt responsiveness suitable for embedded control

cY

R-IN engine

S2:bit Protocol Header RTOS
general-purpose . . Checksum .

MCU processing sorting processing

1
RTOS accelerator
R-IN Protacol 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
Automation ASSP (EtherCAT, etc.) Automation
Network Y Network

Conventional MCU

ASSP (EtherCAT, etc.) ! Unnecessary

________________

) PWM Timers
PWM Timers IGBT gt (MTU3a, GPT) IGBT

Incorporation
of peripheral
functions

Multiprotocol
Absolute encoder Absolute
) «——
Encoder Encoder
GPI0 or SIO interface
FPGA : FPGA : Unnecessary

(encoder interface) 1 (encoder interface)

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

RZ/T1 (with multi-protocol support)

High performance CPU (ARM® Cortex®-R4 Processor with FPU)
e Operating frequency: 450MHz/600MHz
 High-performance, high-speed real-time control
* Single-precision/double-precision floating-point unit
On-chip memory
o Tightly Coupled Memory: 512KB (w/ ECC) + 32KB (w/ ECC)
© R-IN engine instruction memory: 512KB (w/ ECC) + data memory: 512KB (w/ ECC)
Features
e [ndustrial Ethernet communication accelerator with multi-protocol support (R-IN engine)
o EtherCAT slave controller
© PWM timers: MTU3a, GPT
 Encoder interface (Nikon A-format™/BiSS-C/EnDat2.2/HIPERFACE DSL®/Tamagawa) (option)
 High Speed USB
 Secure bhoot (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)

Robots Actuators

AC servo drivers

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

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

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

FPU | MPU | Debug | vIC

Memory

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

| Cache: 8KB w/ ECC |

D Cache: 8KB w/ ECC

CPU

Cortex®-M3
150MHz 1.2V (Core), 3.3V (1/0)

MPU | DEBUG | NVIC
HW-RTOS Accelerator

Instruction RAM: 512KB with ECC
Data RAM: 512KB with ECC

System

2 x 16¢h DMAC 5 x SCIF
JTAG w/disable function 2 x I°C
CGC 2 x 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

- 4% SPI
x QSP! (Flash I/Fwith
1 x iWDT Direct Access from CPU

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

Safety Analog
Safety Feature (8 + 16) x 12bit ADC
Secure hoot (option)
| Encoder interfaces (option) I

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

RZ/T1 (with EtherCAT support)

High performance CPU (ARM® Cortex®-R4 Processor with FPU)
* Operating frequency: 300MHz/450MHz/600MHz
e High-performance, high-speed real-time control
e Single-precision/double-precision floating-point unit
On-chip memory
e Tightly Coupled Memory: 512KB (w/ ECC) + 32KB (w/ ECC)
e Expanded RAM: TMB, w/ ECC (option)
Features
e EtherCAT slave controller
e PWM timers: MTU3a, GPT
e Encoder interface (Nikon A-format™/BiSS-C/EnDat2.2/HIPERFACE DSL®/Tamagawa) (option)
e High Speed USB
e Secure boot (option)
e Safety functions
—ECC memory
— CRC (32-bit)
—Independent WDT: Operating on dedicated on-chip oscillator
e A> interface
e 100Mbps EtherMAC (with Ethernet switch)
e 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 Qperating frequency: 450MHz/600MHz
e High-performance, high-speed real-time control
e Single-precision/double-precision floating-point unit
On-chip memory
e Tightly Coupled Memory: 512KB (w/ ECC) + 32KB (w/ ECC)
e Expanded RAM: TMB, w/ ECC (option)
Features
e PWM timers: MTU3a, GPT
e Encoder interface (Nikon A-format™/BiSS-C/EnDat2.2/HIPERFACE DSL®/Tamagawa) (option)
¢ High Speed USB
e Secure hoot (option)
o Safety functions
— ECC memory
— CRC (32-bit)
— Independent WDT: Operating on dedicated on-chip oscillator
e A> interface
© 100Mbps EtherMAC (with Ethernet switch)
e Ethernet accelerator
e Power supply voltage: 1.2V, 3.3V
Package
e FBGA 320pin (17mm x 17mm,0.8mm pitch)
© QFP 176pin (20mm x 20mm,0.4mm pitch)
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RZ/T1 (with EtherCAT support) block diagram

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

CPi

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)

System Interfaces
2 x 16ch DMAC 5 x SCIF
JTAG w/disable function ZxFC
cGe 2 x CAN

1 x EthernetMAC (100Mbps)
With switch + IEEE1588

x 16-bit + 1 x 32-bit
MTU3a AGZPI:]/F
6 x 16-bit CMT
- EtherCAT Slave Controller
e
4 16-bit GPT T
1 WDT AxSPL_
- QSPI (Flash I/F)with
1 xiWDT Direct Access from CPU
12 x 16-bit TPU SRAM I/F (32-bit bus)

2 x 4gr x 4-bit PPG SDRAM I/F (32-bit bus)

Burst ROM I/F (32-bit bus)

i

Analog

Safety Feature (8 + 16) x 12bit ADC

Secure boot (option)

Encoder interfaces (option)

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

PU

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: 1MB w/ ECC (option)

T —
2 x 16ch DMAC 5 x SCIF
JTAG w/disable function 2 x I’C
cGe 2 x CAN

1 x EthernetMAC (100Mbps)
With switch + IEEE1588

—— - USB 2.0 HS (Host/Func)
8 x 16-bit + 1 x 32-bit PO
MTU3a
6 x 16-bit CMT A> I/F
2 x 32,01 VI
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)

Analog
(8 + 16) x 12bit ADC*

|

Safety Feature
Secure boot (option)

Encoder interfaces (option)

*0n 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.

S ARM RENESAS

e |AR Embedded e DS-5 — e e?studio® Renesas
Workbench® i .
for ARM® . _ i e2studio
- P Sioce
e |AR C/C++ compiler*? e ARM CC*® e GNU tool**
© AP4 code generation tool from e AP4 code generation tool from e Code generation function available as
Renesas is compatible. Renesas is compatible. a plug-in.

o |-jet™/I-jet Trace™ for ARM Cortex®-A/R/M | @ DSTREAM™ e J-Link LITE from Segger

e JTAGjet-Trace e ULINKpro™ % e J-Link series
- ) = | * ULINKproD™ T from Segger*®
( :J *‘ e ULINKZ™ ( jJ‘ e

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

*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. ARM CC is available in a free evaluation version that provides full functionality but is limited to 30 days of use. Contact a DS-5 sales agent 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 B ors insiur Computex

Kyoto Microcomputer Co., Ltd. Our insight, your value

® PARTNER-Jet2 e microVIEW-PLUS

o CSIDE version 6

-

e adviceLUNA Il ® PALMICE3
© exeGCC from Kyoto Microcomputer e ARM CC*? e ARM CC*?
e GNU tool*' e GNU tool,*" etc. ® |AR C/C++ compiler*
e ARM CC*? e GNU tool,*' etc.

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

*1. GNU TOOLS & SUPPORT Website (https://gcc-renesas.com)
*2. ARM CC is available in 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)
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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. 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).

e Automatically generates microcontroller peripheral

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

User application

Software
Middleware
RTOS

Feewsreerere — \icrocontroller

Code — %. Automatic
1 generation of

: ' peripheral
Generator I; settings’

Integrated Development
Environment

e? studio

dAENESAS

e2studio Debugger

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)

. . @ecose
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RZ/T Series: Solutions from Partner Companies

An extensive selection of solutions is available for the RZ/T series from tool vendors, including compilers, emulators, evaluation boards, and industrial Ethernet

protocols. This provides support for a wide range of customer requirements.

Development environments, compilers, code generation and evaluation support

A.l. Corporation TrueSTUDIO development environment

ARM Ltd. DS-5 (development studio 5) development environment, ARM CC

eSOL Co., Ltd. eBinder development environment

IAR Systems EWARM (development environment, compiler, C-SPY debugger)

ARM Ltd. DSTREAM™, ULINKpro™, ULINKproD™, and ULINK2™ JTAG emulators

Computex Co., Ltd. PALMIiCE3 JTAG emulator, CSIDE, CodeRecoder dynamic text tool

DTS INSIGHT Corporation adviceLUNA Il JTAG emulator, TRQerS dynamic text/analysis tool

EmbITeK Co., Ltd. J-Link and J-Link Lite JTAG emulators

IAR Systems I-jet JTAG emulator

Kyoto Microcomputer Co., Ltd. PARTNER-Jet2 JTAG emulator

Lauterbach GmbH TRACE32-ICD JTAG emulator

Sohwa & Sophia Technologies Inc. EJSCATT JTAG emulator

AlphaProject Co., Ltd. AP-RZT-0A (RZ/T1) evaluation board

ESP Co., Ltd Evaluation boards, contract development

Core Corporation Evaluation boards, application development

Shimafuji Electric Inc. Contract develoiment and mass iroduction: Evaluation board develoiment, middleware

A.l. Corporation RTOS TOPPERS specification

eForce Co., Ltd. RTOS uC3

eSOL Co., Ltd. RTOS eT-Kernel

MiSPO Co., Ltd. RTOS NORTi

acontis technologies Japan Protocol implementation and customization (EtherCAT)

Another Ware Co., Ltd. 0PC-UA

Data Technology Inc. Cente series embedded middleware

eForce Co., Ltd. uNet3 standard TCP/IP stack

Empress Software Japan Inc. Embedded datab

eSOL Co., Ltd. Middleware (file system, USB, network)

GAILOGIC Corporation Protocol sales (EtherNet/IP, PROFINET, EtherCAT), OPC-UA

JSL Technology Co., Ltd. JS-EtherCAT Professional SDK for RZ/T1 EtherCAT slave stack

Molex Incorporated Protocol sales (EtherNet/IP, PROFINET RT)

NEC Solution Innovators, Ltd. Functional safety for factory automation market

Oracle Corporation Embedded Java

Sherpa LLC. Protocol sales (EtherNet/IP, PROFINET RT, EtherCAT)

Synopsys, Inc. Software verification tools and simulation tools

TechMatrix Corporation Function evaluation

Winbond Electronics Corporation Memory, serial flash security technology

XCompass Ltd. Middleware (artificial intelligence/mechanical learning), consultation

Design house

Advanet Inc. Systems integrator (EtherCAT): System proposal, board development, firmware design and development, conformance testing support

Algo System Co., Ltd. Systems integrator (EtherCAT): Protocol implementation and customization, conformance testing support

Aperza inc. Consultation

Data Technology Inc. Systems integrator: Security embedding, board development, application development

FA products Systems integrator, consultation

GRAPE SYSTEMS INC. Systems integrator

Hitachi Solutions, Ltd. Systems integrator

Hitachi ULSI Systems Co., Ltd. Systems integrator

Inter Factory Partners Co., Ltd. Systems integrator (DeviceNet, EtherNet/IP, EtherCAT)

INTERFACE Co., Ltd. Systems integrator

International Laboratory Corporation Contract development, middleware

iWave Japan, Inc. Contract development

Kosokuya, Inc. High-speed data search engine embedding

Kyoto Software Research, Inc. Systems integrator

MITSUBISHI ELECTRIC ENGINEERING Co., Ltd. Systems integrator (CC-Link IE, CC-Link)

Monami-ya LLC, Japan. Development environment, mruby embedded

Nagano Oki Electric Co., Ltd. Systems integrator (EtherCAT): Board development, protocol implementation and customization, conformance testing support

NEC Communication Sy , Ltd. Systems integrator

NEC Corporation Systems integrator

NIHON NeST CORPORATION Systems integrator

NIPPON SYSTEMWARE CO., LTD. Contract development of high-level software systems including cloud-based systems

ONTEC Co., Ltd. Systems integrator (DeviceNet)

Renesas Semiconductor Package & Test Solutions Co., Ltd. Systems integrator (EtherCAT, etc.)

Ryoyo Electro Corporation Systems integrator

Sanwa Koki Co., Ltd. Systems integrator

Shinko Shoji Co., Ltd. 3D touch sensors

TESSERA TECHNOLOGY INC. Systems integrator: Evaluation boards, protocol implementation and customization, conformance testing support, board development, firmware design and
development

Toshiba Information Systems (Japan) Corporation Systems integrator

Ubiquitous Corporation Contract development of high-level software systems including cloud-based systems

Uquest, Ltd. Systems integrator

ZUKEN ELMIC, Inc. Protocol implementation (TCP/IP, ONVIF)
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RZ/N Seri es 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.
RZ/N Series: Roadmap

The excellent CPU processing performance of the Cortex®-A7 and large-capacity memory support a variety of applications.

LINK®

% Development

(125MHz)
Yev Under discussion

TCP/IP,UDP/IP stack

: * : |

I Gt A7 D : : S CUSTOMER Appiication

. (500MHz) , wore ' S

: : : : RZ/N-next : Core to Core(C2)

! RZNIS X ! . (TBD) !
RZ/N series ! Cortex A7 ! ! -

| (500MHz) : : Modbus | Ethemnet/ =
e : RZNIL K : : L5 = CoE ok Sercos®ll | CAN open 10-Link
PLe : oo 3 : : POWER  FoESoE P

2017 2018 2019 2020 2021 CY

Generic Operation Abstraction Layer(GOAL)

Cortex®-M3

Generic Operation Abstraction Layer(GOAL)

RZ/N Series Features — EtherCAT  Sercos®lll UART
Ethernet Switch Driver Slave Slave

Controller Controller
. . . . . . S Controller  Controller
1. Provides optimized microcontrollers for a variety of industrial network applications. 8023 MAC

2. On-chip R-IN engine enables implementation of major industrial Ethernet protocols (slave).

3. Redundant network configuration reduces network downtime to zero. Ethemet PHY(10/100/1000 Mbps ) > RS-485 Transceiver

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. 3.Redundant network configuration reduces network downtime to zero.
v" b-port gigabit Ethernet switch and two independent MAC units support applications such as PLC devices and Ethernet Advanced redundant network configuration support helps eliminate network downtime.
switches. Integration of peripheral components helps reduce BOM cost. — Redundant network connections: Parallel Redundancy Protocol (PRP)
v" Lineup of three CPU types for excellent hardware scalability: Dual-core Cortex®-A7 (500MHz x 2), single-core Cortex®-A7 — Looped network connections: Rapid Spawning Trees (RSTP), High-Availability Seamless Redundancy (HSR)

(500MHz), and R-IN engine only (125MHz).

Controller RZ/N Series: Target Applications

PLC industrial controllers Industrial switches Sensor hubs Gateways Communication modules Remote 1/0

RZ/N1D

DDR2/ Communication Ethernet App R-IN  Ethemet
switch CPU  engine [switch

Ethernet switch

RZ/N1S

App Communication Ethernet A Large- R-IN Ethemet

SRAM Ul i capaci : .
(medium-performance) Exl S CPU RpAMty enging | switch

Remote 10

RZ/N1L

Communication Ethernet Large- R-IN Ethemet

CPU switch capacity . .
RAM engine switch
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RZ/N1D Group

CPU core

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

Cache memory

® L1 I-cache: 16KB x 2, D-cache: 16KB x 2

® |2: 256KB

Internal memory

* 2MB (ECC)

External memory

* DDR2/DDR3 controller

® Quad I/0 SPI

* SDI0 eMMC

* NAND flash controller

R-IN engine

* ARM® Cortex®-M3

 Operating frequency: 125MHz

© HW-RTOS accelerator

e Ethernet accelerator

Main Ethernet communication functions

o EtherCAT slave controller

 Sercos® Il slave controller

© HSR switch (400-pin)

© 5-port Ethernet switch

Other communication functions

© UART x 8 channels

e |2C x 2 channels

© USB Host/Function x 1 channel, Host 1 channel
© SP| x 6 channels (master x 4 channels, slave x 2 channels)
* 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

Package

400-pin LFBGA 17mm x 17mm / 0.8mm pitch
2x16¢ch DMAC
X JCTAG 324-pin LFBGA 15mm x 15mm / 0.8mm pitch 8 UART
2,
C6e 2x12C
ARM® Cortex®-A7 Dual Core Processor 2 x CAN
Timers 500MHz
6 x 16-bit GPT FPU ‘ MMU ‘ Debug ‘ GIC 6% SPI
2 x 32-bit GPT USB2.0 HS
x 2 (Host/Func)
1 x WDT per CPU
L1 Cache L1 Cache Memory Interface
I-Cache 16KB -
D.Cahe T0KB 3%1%22 1165KK?3 Quad SPI
LCD Controller
L2 Cache 256 KB NAND Flash I/F
SRAM 2MB (with ECC) DDR2/DDR3 IF

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

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

e Operating frequency: 500MHz

Cache memory

e |1 |-cache: 16KB, D-cache: 16KB

® |2: 128KB

Internal memory

¢ 6MB (ECC)

External memory

e Quad 1/0 SPI

e SDIO eMMC

* NAND flash controller

R-IN engine

e ARM® Cortex®-M3

e Qperating frequency: 125MHz

e HW-RTOS accelerator

e Ethernet accelerator

Main Ethernet communication functions

o EtherCAT slave controller

e Sercos® Il slave controller

* 5-port Ethernet switch

Other communication functions

© UART x 8 channels

e |2C x 2 channels

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

e Tj=-40°C to +110°C

System Package

RZ/N1S block diagram

324-pin LFBGA 15mm x 15mm / 0.8mm pitch
2x16¢h DMAC
X 196-pin LFBGA 12mm x 12mm / 0.8mm pitch 8 x UART
JTAG or
CGC Xt
ARM® Cortex®-A7 Single Core Processor 2 x CAN
Timers 500MHz
6 x 16-bit GPT FPU ‘ MMU ‘ Debug ‘ 6l 6% SPI
2 x 32-bit GPT USB2.0HS
x2 (Host/Func)
1 x WDT per CPU
L1 Cache Memory Interface
D-Gache 16kB Quad SP!
LCD Controller
L2 Cache 128 KB NAND Flash I/F

SRAM 6MB (with ECC) 2 x SDI0/eMMC
o o e

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

Application example: Sensor Hub block diagram

Serial
EN

Eth Magn Eth PHY

Eth Magn Eth PHY

Renesas
RZ/N1S

10-Link 196BGA
PHYs

10-Link
PHYs

GPI0s(LEDs,extension,...)

Sensor Hub
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RZ/N1L Group

R-IN engine

© ARM® Cortex®-M3

 Operating frequency: 125MHz

© HW-RTOS accelerator

e Ethernet accelerator

Internal memory

* 6MB (ECC)

External memory

© Quad I/0 SPI

* SDI0 eMMC

* NAND flash controller

Main Ethernet communication functions

o EtherCAT slave controller

 Sercos® Il slave controller

© GbE Ethernet switch

Other communication functions

© UART x 8 channels

® |2C 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
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_ RZ/N Series: Solutions from Renesas Partners
RZ/N1L block diagram
Package A variety of software solutions are available from vendors with deep expertise in industrial networks.
2%16ch DMAC 196-pin LFBGA 12mm x 12mm / 0.8mm pitch 8 x UART
JTAG
oo 2x ¢
SRAM 6MB (with ECC) 2 oA _
Timers Port.GmbH Industrial network stack
6 x 16-bit GPT m 6 x SPI PROFINET (Slave)
2x Si-bzn GPT CPU ARME Cortex®-M3 USB2.0 HS EtherNet/IP (Slave)
1 x WDT per CPU 1Z5MHZ ot Powerlink (Slave)
HW-RTOS Accelerator . TMG Industrial network stack
Quad $ (TMG Technologie und Engineering GmbH) PROFINET (Slave)
Ether.net Accelerator NAND Flash I/F EtherNet/lP (SlaVe)
EtherSwitch (2port + Tport)
(QoS, Aging, EEE, Snooping, DLR, TDMA, Storm 1 x SDI0/eMMC .
protection cut through, Jumbo frames) Cannon Automata Industrial network stack
EtherCAT Slave Controller Sercos® Il (Slave)
Sercos® 11l Slave Controll
e NetModule Redundant protocol
HSR/PRP
RZ/N Series: Development Environments
oIR o As
SYSTEMS RENES
e Cortex®-A7 e Cortex®-A7 (for VxWorks) o Cortex®-A7 (for Linux)
e Cortex®-M3
e Embedded e Eclipse e GDB
Workbench
Application example: Remote 1/0 ° Horibene
¢ AR * GCC e GCC
e C/C++Compiler ¢ DIAB
e |-jet™ e JTAG debugger (LAUTERBACH) e J-Link (SEGGER)

Serial
flash

Renesas
RZ/N1L

196BGA

GPI0s(LEDs,extension,...)

Remote I/0
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RZ Specifications

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

Group name

Pin count
Product 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-bit 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)

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/ATM
256-pin 324-pin
R7S721010VCBG R7S721010VCFP R7S721010VLFP R7S721011VCBG R7S721011VLBG
Standard quality Standard quality High quality Standard quality 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

1m

5/2

1

Motor Control PWM Timer x 8

16

YES

8

5

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 3.6 V,

VSS=AVSS=0V

TA=-40to0 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
Product 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 m
16-/32-bit 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
SPI (channels) 5
UART (channels) 8
I?C (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 = 1.10 to 1.26V,
PVCC = AVCC = USBAPVCC = VDAVCC = LVDSAPVCC = USBDPVCC = 3.0 to 3.6V,
VSS=AVSS=0V
Operating temperature (°C) TA =-40to0 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 equipment, communication equipment, measuring equipment, audio and video equipment, 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.




N

RZ

RZ/A1LU (176-pin to 208-pin)

Group name
Pin count
Product 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-bit timer (channels)
Watchdog timer (channels)
Other timers

PWM output

3-phase PWM output function
12-bit 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)
MMLC host interface (channels)
Clock-synchronous serial interface (channels)
SPI (channels)

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 code

RZ/A1LU
176-pin 208-pin
R7S721030VCBG R7S721030VCFP R7S721030VLFP R7S721031VCFP R7S721031VLFP
Standard quality Standard quality High quality Standard quality High quality
ARM' Cortex -A9
M

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

109 131

100 122

5/2

YES

YES

YES

YES

2

YES

16

YES

Low-speed Support (Host only)

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

VDC5: WXGA (1280 x 768), JPEG Engine

3.3V/1.18V

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

TA =-40t0 85°C

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

RZ/A1L (176-pin to 208-pin), RZ/A1LC (176-pin)

Group name
Pin count
Product 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-bit timer (channels)
Watchdog timer (channels)
Other timers

PWM output

3-phase PWM output function
12-bit 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)

I?C (channels)

LIN (channels)

IEBus (channels)

Serial additional information
Other display functions
Power supply voltage (V)

Power supplies

Operating temperature (°C)

Package code

RZ/A1L
176-pin 208-pin
R7S721020VCBG R7S721020VCFP R7S721020VLFP R7S721021VCFP R7S721021VLFP
Standard quality Standard quality High quality Standard quality High quality

31-32

RZ/A1LC
176-pin
R7S721024VCBG
Standard quality

ARM  Cortex -A9

3M

M

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

109 131

109

100 122

100

5/2

YES

YES

YES

2

YES

16

YES

Low-speed Support (Host only)

1

1

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

VDC5: WXGA (1280 x 768)

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

TA =-40 to 85°C

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

176-LFBGA (8 x 8mm)
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RZ/G1H, RZ/G1M, RZ/G1N (831-pin)

Group name
Pin count
Product 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)
SPI (channels)

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

RZ/G1N
831-pin
R8A77440HA01BG
Standard quality

ARM® Cortex®-A15 (Quad)
ARMP® Cortex®-A7 (Quad)

ARM® Cortex®-A15 (Dual)

ARM® Cortex®-A15 (Dual)

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

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

RAMO of 72 KB/RAM1 of 4 KB/
RAM2 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®-A7: 780MHz 1.5GHz 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

412 4/12 412

1

1

1

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

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

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

7 7 1
2 2 2
YES YES YES
YES YES YES
YES YES YES

USB3.0 Host x 1
USB2.0 Host x 2/Host/Function x 1

USB3.0 Host x 1
USB2.0 Host x 1/Host/Function x 1

USB3.0 Host x 1
USB2.0 Host x 1/Host/Function x 1

YES YES YES
15 15 15
YES YES YES
4 5 3
1 1 1
" 18 18
4 6 6

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

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

SCIF: 6¢h, 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=0.98t01.08Y, VCCQ=3.0t03.6V, VCCQ_SDOtoVCCQ_SD3,
VCCQ_MMC_SD=3.0t03.6V, VCCQ_ISO=1.7t01.9V,
VCCQ18=1.7to1.9V, VCCQ18_MLBP=1.7t01.9V, VCCQ_SDOtoVCCQ_
SD3, VCCQ_MMC_SD=1.7to1.9V, VDDQ_LVDS=1.7t01.9V,
VDDQ_MO0, VDDQ_M1, VDDQ_M1A=1.425t01.575V,
VDDA_SATAO=1.7t01.9V, VDDD_SATA0=0.98t01.08V, VDDA _
SATA1=1.7t01.9V, VDDD_SATA1=0.98t01.08V, VDDA_SATAQ,
VDDA_SATA1=1.7t01.9V, VDDD_SATAQ, 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=1.7to1.9V, VDD_DVFS=0.98t01.08

VDD=0.98t01.08V, VCCQ=3.0t03.6V, VCCQ_SD0toVCCQ_SD3,
VCCQ_MMC_SD=3.0t03.6V, VCCQ_ISO=1.7t01.9V,
VCCQ18=1.7to1.9V, VCCQ_SD0toVCCQ_SD3, VCCA_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,
VDDO_M1TMPLL, 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=0.98 to 1.08V, VCCQ=3.0 to 3.6V, VCCQ33_
MLBP=3.0 to 3.6V. VCCQ_SDO to VCCQ_SD3,
VCCQ_MMC_SD=3.0 to 3.6V. VCCQ_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_LVDS0/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=-4010 85°C

Ta=-4010 85°C

Ta=-40t0 85°C

831-FBGA (27 x 27mm)

831-FBGA (27 x 27mm)

831-FBGA (27 x 27mm)

RZ/G1E, RZ/G1C (501-pin)

Group name
Pin count
Product 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)
SPI (channels)

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/G1E
501-pin
R8A77450HA01BG
Standard quality

33-34

RZ/G1C
501-pin
R8A77470HA01BG
Standard quality

ARM® Cortex®-A7 (Dual)

ARM® Cortex®-A7 (Dual)

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

RAMO of 72 KB/RAM1 of 4 KB/RAM2 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

412 012

1

1

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

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

7 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: 6¢h, SCIFB: 3ch, HSCIF: 3ch,
MSIOF: 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, VCCQ_SDO0toVCCA_SD3, VCCA_MMC_SD=1.7t01.9V
(1.8V-1/0), VDDQ_MO, VDDQ_M1, VDDQ_M1A=1.425t01.575V, VDD_

CPGPLL=1.7t01.9V, 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=1.16t01.26V, VCCQ=3.0t03.6V, VCCA_SDO0toVCCQ_SD2, VCCA_
MMC=3.0t03.6V (3.3V-I/0),

VCCQ18=1.7t01.9V, VCCA_SDO0toVCCA_SD2, VCCQ_MMC=1.7to1.9V
(1.8V-1/0), VDDQ_MO0=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=3.0t03.6V

Ta=-4010 85°C

Ta=-4010 85°C

501-FBGA (21 x 21mm)

501-FBGA (21 x 21mm)
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RZ/T1 (176-pin to 320-pin)

Group name

Pin count 176-pin
Product name
Quality Level

R7S910001CFP  R7S910002CBG

RZ/M
320-pin
R7S910006CBG  R7S910007CBG ~ R7S910011CBG ~ R7S910013CBG
Standard quality

R7S910015CBG ~ R7S910016CBG

CPU core

ARM® Cortex®-R4 Processor with FPU

RAM (bytes) 544K

1568K T

1568K

Cache memory

Primary cache: 16KB (instruction8KB / data8KB)

Max. operating frequency (MHz) 450

B0 | a0 | 600

450

On-chip oscillator frequency (MHz)

0.24

PLL

YES

Power-on reset

YES

Floating-point unit

YES

DMA

DMAC x 2Unit (16¢h x 2)

External memory interfaces

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

External interrupt pins

20

1/0 ports 97

209

16-/32-bit timer (channels)

2471

Watchdog timer (channels)

2

Other timers

General PWM Timer x 4

PWM output

4

3-phase PWM output

YES

12-bit A/D converter (channels) 1 Unit: 8ch

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

CAN (channels)

2

Ethernet

10/ 100Mbps

R-IN engine

YES

Industrial network

Multi Protocol

Encoder I/F

= YES

USB host function

YES

USB peripheral function

YES

USB (channels)

USB High Speed support

YES

USB endpoints

10

USB isochronous transfer support

YES

Clock-synchronous serial interface (channels)

9

RSPI (channels)

4

UART (channels)

9

I?C (channels)

2

Power supply voltage (V)

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

Power supplies

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

Operating temperature (°C)

Tj = -40 to 125°C

176-HLQFP

Package (size [mm]) (20 x 20mm)

320-FBGA (17 x 17mm)

RZ/T1 (320-pin)

Group name

Pin count

Product 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-bit 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)

I?C (channels)

Power supply voltage (V)
Power supplies

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

R7S910017CBG  R7S910018CBG

RZ/m
320-pin

R7S910025CBG ~ R7S910026CBG ~ R7S910027CBG ~ R7S910028CBG

Standard quality

35-36

R7S910035CBG ~ R7S910036CBG

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 (16ch 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: 16ch)

2

10/ 100Mbps

YES

Multi Protocol

EtherCAT

= YES

= YES

YES

YES

1

YES

10

YES

9

4

9

2

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

VDD = PLLVDDO = PLLVDD1 = DVDD_USB = 1.14t0 1.26 V,

VCCQ33 = AVCCO = AVCC1 = VREFHO = VREFH1 = VDD33_USB=3.0t0 3.6 V

Tj = -40 to 125°C

320-FBGA (17 x 17mm)
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37-38

Package Lineup

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 W HLQFP v LFQFP
Product name RIAD6G032NGBG R9IA06G032VGBA R9IA06G033NGBG RIA06GO33VGBA RIAD6GO34VGBA
® o ® o
e Aﬁﬁgﬂﬁgﬂ-l\%mNAZn;ine) ARM®ACTJ':fexg-OI\r/IT§X(RﬁKI enginel A it A L s
SRAM (with ECC) 2MB 6 MB 6 MB
Cache memory L11/D Cache 16KB/16KB x2 L1 1/D-cache: 16KB/16KB .
L2 Cache 256 KB L2 cache: 128KB
:\:':q"l;:':’:;m“gz) 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 _ Thickness (max.) 1.70mm Thickness (max.) Thickness (max.) 1.70mm Thickness (max.) 1.70mm
DDR2/DDR3 Controller YES ‘ Mounted product Mounted product RZ/A1L, A1LU Mounted product RZ/A1L, A1LU Mounted product RZ/ATH, ATM
NAND Flash Controller YES
Quad-1/0 SP! (channels) 1 \ 2 1
SDI0-eMMC (channels) 2 1 v FBG A
1/0 ports 170 \ 132 160 \ 9 %
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® IlI
Independent GMAC Max. 2 ports ‘ N/A (1 port usable via switch) ‘ Max. 2 ports Max. 1 port
g:::;(iﬂltroller Max. 3 ports Max. 2 ports
Sercos®lll 2 ports
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 0.80mm 0.80mm
SPI Master x 4 channels + slave x 2 channels Thickness (max.) Thickness (max.) 2.10mm Thickness (max.) 2.40mm Thickness (max.)
Mounted product Mounted product RZ/ATH, ATM Mounted product RZ/G1E, G1C Mounted product RZ/G1H, G1M, G1C
UART (channels) 8
I2C (channels) 2
l\(l:’s::llel bus interface) AR kT SeTie
USB (channels) 2ch (Host/Function, Host)
USB High Speed support YES WV LFBGA
USB endpoint 16

3.3Vor2.5Vforl/0, 1.15V for CPU
1.5V for DDR3 or 1.8V for DDR2

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

Supply voltage 3.3Vor25Vforl/0, 1.15V

for CPU

196-pin LFBGA
12 x 12 mm, 0.8 mm pin pitch

3.3V/2.5Vfor /0, 1.15 V for CPU

Package (size [mm]) 324-pin LFBGA

15 x 15 mm, 0.8 mm pin pitch

196-pin LFBGA
12 x 12 mm, 0.8 mm pin pitch

Operating temperature
(°C)

Tj=-40t0 +110°C

0.50mm
Thickness
(max.)

Mounted

RZ/A1L, A1LC,
product A1LU

0.80mm
Thickness
(max.)

Mounted

product RZ/N1L, N1S

Thickness
(max.)

Mounted
product

0.50mm

RZ/ATH, ATM

Thickness
(max.)

Mounted
product

0.80mm

RZ/N1D, N1S

0.80mm
Thickness
(max.)

Mounted

oduct RZ/N1D
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Notice
1. Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of semi products and examples. You are fully responsible for the incorporation or any other use of the circuits, software, and information in the

design of your product or system. Renesas Electronics disclaims any and all liability for any losses and damages incurred by you or third parties arising from the use of these circuits, software, or information.

2. Renesas Electronics hereby expressly disclaims any warranties against and liability for infringement or any other disputes 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, drawing, chart, program, algorithm, 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 otherwise misappropriate 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, copy or otherwise
misappropriation of Renesas Electronics products.

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

"Standard" Computers; office equipment; icati ; test and audio and visual equipment; home electronic appliances; machine tools; personal electronic equipment; and 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.

Renesas Electronics products are neither intended nor 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 damages (space and 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 third parties arising from the use of any Renesas Electronics product for which the
product is not intended by Renesas Electronics.

6. When using the 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 radiation characteristics, installation, etc. Renesas Electronics disclaims any and all liability for any malfunctions or failure or accident arising out of the use of Renesas Electronics
products beyond 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. Further, Renesas Electronics
products are not subject to radiation resistance design. Please ensure to implement safety measures to guard them against the possibility of bodily injury, injury or damage caused by fire, and social damage in the event of 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 by your own responsibility as warranty for your products/system. Because the evaluation of
microcomputer software alone is very difficult and not practical, please evaluate 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. Please investigate applicable laws and regulations that regulate the inclusion or use of controlled substances, including
without limitation, the EU RoHS Directive carefully and sufficiently and use 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 not use Renesas Electronics products or technologies for (1)
any purpose relating to the devel 1t, design, , USE, etc., of weapons of mass destruction, such as nuclear weapons, chemical weapons, or biological weapons, or missiles (including unmanned aerial vehicles (UAVs)) for delivering such weapons, (2) any purpose
relating to the development, design, manufacture, or use of conventional weapons, or (3) any other purpose of disturbing international peace and security, and you shall not sell, export, lease, transfer, or release Renesas Electronics products or technologies to any third party whether directly or
indirectly with knowledge or reason to know that the third party or any other party will engage in the activities described above. When exporting, selling, transferring, etc., Renesas Electronics products or technologies, you shall comply with any applicable export control laws and regulations

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

10. Please acknowledge and agree that you shall bear all the losses and damages which are incurred from the misuse or violation of the terms and conditions described in this document, including this notice, and hold Renesas Electronics harmless, if such misuse or violation results from your resale
or making Renesas Electronics products available any third party.

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 majority-owned subsidiaries.

(Note 2)  "Renesas Electronics product(s)" means any product developed or manufactured by or for Renesas Electronics

(Rev.3.0-1 November 2016)

SALES OFFICES

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

Renesas Electronics America Inc. Renesas Electronics Hong Kong Limited

2801 Scott Boulevard Santa Clara, CA 95050-2549, U.S.A Unit 1601-1611, 16/F., Tower 2, Grand Century Place, 193 Prince Edward Road West, Mongkok, Kowloon, Hong Kong
Tel: +1-408-588-6000, Fax: +1-408-588-6130 Tel: +852-2265-6688, Fax: +852 2886-9022

Renesas Electronics Canada Limited Renesas Electronics Taiwan Co., Ltd.

9251 Yonge Street, Suite 8309 Richmond Hill, Ontario Canada L4C 9T3 13F, No. 363, Fu Shing North Road, Taipei 10543, Taiwan

Tel: +1-905-237-2004 Tel: +886-2-8175-9600, Fax: +886 2-8175-9670

Renesas Electronics Europe Limited Renesas Electronics Singapore Pte. Ltd.

Dukes Meadow, Millboard Road, Bourne End, Buckinghamshire, SL8 5FH, U.K 80 Bendemeer Road, Unit #06-02 Hyflux Innovation Centre, Singapore 339949

Tel: +44-1628-585-100, Fax: +44-1628-585-900 Tel: +65-6213-0200, Fax: +65-6213-0300

Renesas Electronics Europe GmbH Renesas Electronics Malaysia Sdn.Bhd.

Arcadiastrasse 10, 40472 Disseldorf, Germany Unit 1207, Block B, Menara Amcorp, Amcorp Trade Centre, No. 18, Jin Persiaran Barat, 46050 Petaling Jaya, Selangor Darul Ehsan, Malaysia
Tel: +49-211-6503-0, Fax: +49-211-6503-1327 Tel: +60-3-7955-9390, Fax: +60-3-7955-9510

Renesas Electronics (China) Co., Ltd. Renesas Electronics India Pvt. Ltd.

Room 1709, Quantum Plaza, No.27 ZhiChunLu Haidian District, Beijing 100191, P.R.China No.777C, 100 Feet Road, HAL Il Stage, Indiranagar, Bangalore, India

Tel: +86-10-8235-1155, Fax: +86-10-8235-7679 Tel: +91-80-67208700, Fax: +91-80-67208777

Renesas Electronics (Shanghai) Co., Ltd. Renesas Electronics Korea Co., Ltd.

Unit 301, Tower A, Central Towers, 555 Langao Road, Putuo District, Shanghai, P. R. China 200333 12F., 234 Teheran-ro, Gangnam-Gu, Seoul, 135-080, Korea

Tel: +86-21-2226-0888, Fax: +86-21-2226-0999 Tel: +82-2-558-3737, Fax: +82-2-558-5141
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