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Projector Only
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RZ FAMILY FEATURES FOR 10T EDGE @ T°

8 to 2 cores 2 cores 1 core

= Pin Compatible with Type1 = -
LRISC-V

s Pin Compatible

2L E | Five "

Product

= Pin Compatible with Type2 ==+

4xCortex-A57 2xCortex-A57 2xCortex-A57

4xCortex-A53 4xCortex-A53 - 2xCortex-A53 2xCortex-A55 1xCortex-A55 1 x,(ﬂgl(;lCS{\,/)l P
1xCortex-R7  1xCortex-R7  1xCortex-R7 1xCortex-R7 1xCortex-M33 1xCortex-M33 -
LPDDR4x64 LPDDR4x64 LPDDR4x32 DDR3Lx32 DDR3L/4x16 DDR3L/4x16 DDR3L/4x16

PCle PCle PCle PCle - - -
Gbit Ether Gbit Ether Gbit Ether Gbit Ether Gbit Ether Gbit Ether Gbit Ether

USB3, USB2 USB3,USB2 USB3, USB2 USB3, USB2 USB2 USB2 USB2

CAN CAN CAN CAN CAN CAN CAN
Security Security Security Security Security Security Security

CIP Linux
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RZ/Five (RISC-V) DS E

ORZ/Five(d64Ew RRISC-VVZ —FFOF v Z BRI U -0 S ALiInux MPUTY, (ZLAER)
O4FR 1 : A—T >V —XDRISC-V ISA*(IHFTEIPR S —DFHIFINEL . REBFIBDYU X OZERUET,
O%R 2 : CPU7 —FF U F vERIRZILTD/\w o —=DE > Bi#i(RZ/Five»RZ/G2UL)

O4F&K 3 : RISC-V CPUIEEDRZ/Five EArm CPUIEEMDRZ/G2ULDEERITZ Y /R— b9 DHFEIRIE(RZ
Evaluation Board Kit) &gt L 9,

ORZ/FiveDETEMEEFRIBL Y —DF7 —HZIREL, B—/PITTRERY NI —TEHATHERET D
V=S—A )\ =FOR—LtF 2 UFTqmIFIT—hDTARE 0OTTY ST /A R(CRBETY,

[RZ/FivetigeiZ] (RZ/Five Product Website )
« 1GHz CPU, Gigabit Ethernet 2ch, CAN-FD, ADC 2ch, ECC, Security, CIP Linux

*ISA: Instruction Set Architecture
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#2321 : RISC-VCPU

RISCVZ—F+F72OF v (ISA) #EHLODANDES 7 ZiRH

O Andes*1EAX45MPOIERAICELD. RISC-V ISAICEI U IS NEAMPUR RE S BERICIBHATEZET
O BRI 00EVIEEEEEIFDOCPUIL. Z2<D7 U — 3> (CRETY

RZ/Five(RISC-V CPU) Overview
Key feature

* AndesCore™ AX45MP Single core 1.0 GHz _ ; o
8-stage in-order Superior performance-efficiency,
* 64-bit in-order dual-issue 8-stage pipeline CPU architecture superscalar pipeline while allowing for high speeds

Information source: Andes Technology

* L1 I-cache 32 Kbytes (Parity) / D-cache 32 Kbytes (ECC)
» L2 cache 256 KBytes (ECC)

. . . *1: Andes Technogym is a founding premium member of the RISC-V
+ Floating point extension DSP/SIMD ISA International Ai’g’ociation_ ap

« Andes Star™ V5 Instruction Set Architecture (ISA). *2: IMACFDN . .
. ] - I Integer instruction
Compliant to RISC-V ISA IMACFDN*2, with Andes Integer Multiplication and Division
performance/functionality extensions

Extension for Atomic instructions
RISC-V: AX45MP - Andes Technology

ZOTOR ="

Extension for Compressed Instructions

Single precision floating point instruction

Double precision floating point instruction
User-level interrupts and Memory Management Unit
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[More information]

RZIFive %Eﬂ{iﬁ*ﬂg Press Release Link  [Here]

Product link [Here]
System Peripheral I/F Package
Debugger AX45MP Single (1GHz) 1 x USB2.0 (Host) v PBGA 13mm x 13mm
With SIMD / FPU 1xUSB2.0 Pitch: 0.5mm
16ch DMAC I-L1$ : 32KB(Parity) , D-L1$ : 32KB(ECC) (Host / Function) 361pins
2 x 100/1000Mbps
Interrupt Controller TCM (ILM/DLM) : Total 128KB (1GHz) w/ECC Ether MAC * v PBGA 11mm x 11mm
4x12C Pitch: 0.5mm

PLL/SSCG L2$ : 256KB w/ECC 2 x SCI 8/9bit (incl. IrDA) 266pins

5 x SCIF (UART)

GPIO
Timers Internal Memory 3 X RSP
RAM 128KB w/ECC 2 x CAN-FD

1 x 32bit MTU3

8 x 16bit MTU3

. . External memory I/F ;
L WDT Security(Option) | L =
Secure Boot 1 x DDR3L/DDR4-1600 16bit RZ :
. - RZ/Five
(In'line ECC) RZ/hive
Crypto Engine

Analog 1 x SPI Multi /0
Secure JTAG .
eeure (4bit DDR) III|IIII|II|||IIII|IIII’|||I‘II|||I
2 input 12bit ADC (1 unit) TRNG
1 x SDHI(UHS-1))MMC 5 6 7 8
OTP 1Kbit 1 x SDHI(UHS-1)

Thermal Sensor *: The 266pin package has one channel

of Gigabit Ethernet.
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1K 2 : CPUP—FFUFviEIRIRZILITA E> B4

I UPCBRE TCPUP —F 50 F v DIREBTAEE

v RZIG2ULEDEY Bt IBOARYIISIVIPOERICKY, 1DOPCBT2O07-%77Fv (RISC-VEI(F

Arm) OHEFAFENAIREICEYET

RISC-V CPU Product Arm CPU Product
RZ/Five

AX45MP Single Core

usSB2.0 Gbit Ether
SDHI CAN

RZ/G2UL

Cortex-A55 Cortex-M33

USB2.0 Gbit Ether

SDHI CAN

Video in Video out
[ miPt | M [ Parallel |

361pin,13mmILFBGA )
Package Compatibles Products 361pin, 13mmLILFBGA

361pin LFBGA 361pin LFBGA (Type-1)
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RZ/Five ERZIG2ULDALHRLEER

B RZ/Five&RZIG2ULTRIUV R B#EERERT 37 IV —S3 > TE> BRHNERATEEY

B RZ/Five&RZ/G2ULD13mm,361pin \W & —S RIFEVHIADAR, FAUPCBZFATE. JX MERICHR

P RISC ARM

1x Cortex-A55@1.0GHz

o AX45MP Single Core
RISC-V 64bit @1.0GHz +Cortex-M33
Internal RAM 128KB w/ECC 128KB w/ECC
DRAM I/F 16bit x1ch DDR3L/DDR4 w/ECC 16bit x1ch DDR3L/DDR4 w/ECC
Camera in - MIPI CSI-2
Display out - Digital RGB
UsB USB2.0 Host 1ch, USB2.0 Host/Function 1ch USB2.0 Host 1ch, USB2.0 Host/Function 1ch
Ether [Ghiti2eh(36pinIpackage), Gbit 1ch(266pin package) Gbit 2ch
SDHI 2 x SDHI(UHS-I)/MMC 2 x SDHI(UHS-I)/MMC
SPI 1 x SPI Multi /0 (4bit DDR) 1 x SPI Multi /O (4bit DDR)
CAN 2x CAN 2x CAN
Serial 4x12C, 2x SCI, 5x UART, 3x RSPI 4x12C, 2x SCI, 5x UART, 3x RSPI
Timer 8x 16bit MTU, 1x WDT 8x 16bit MTU, 2x WDT
ADC 2x 12bit ADC 2x 12bit ADC
Package e M- o 361pin 13x13mm PBGA(0.5mmPitch)
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198 3 - Bt 3 HFERIE T RFERMEZFEHE(1/2)

SMARCHEMLES 71 —)LiKk— ROZEUBX TSR (C

FE@EA-FEY I, EY1-)Uik—-F (SOM) + FHUF7HR-FTHERINTWET
SMARCV2.11Z# [C s> TERENT=SOM

WY AIEEIELICSOMZARLTEY, FrUT7R-FEIRUTRZFiveH JURZ/IG2ULE i Z 5Tl AT 68

W—FERETSRT -5 3BT RICIR AT HE

RISC-V CPU Product

RZ/Five SOM

Arm CPU Product

RZ/G2UL SOM

SOM : System on Module

© 2022 Renesas Electronics Corporation. All rights reserved.
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19 3 - B0 3 HFEEREE T RFEMEZFEHE(212)

RZIFive&ERZIG2ULIZ. BUEIL RIS U HFERIEERURFEFIR

v WRYRBEBSP (RK—FYR-bNXvT-Y) ZRHLTVET

v' RZIFive¢RZ/G2ULIE., RILEIW Y Y YRR EIELRAREFIETT

RISC-V CPU Product Arm CPU Product

Customer’s Application Customer’s Application

l |
I Linux Librari I Provide each BSP I _ Linux I
BSP iorares From Renesas Die BSP
| For | | for |
RZ/Flve I EfdL | ZIG2UL|
CIP Kernel Driver / Loader | A e I CIP Kernel Driver / Loader I

RZ/G2UL(Arm) Evaluation Board Kit

RZ/Five(RISC-V) Evaluation Board Kit Reuse of PCB design
(Same PCB Design)
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RZ/Five Evaluation Board Kit (EVK)

RZ/Five SMARC v2.1 Module board + Carrier Board

-
4
=
=
=
S
L
=
==
e

B “9 SMARC v2.1 Module Board
Hlllllﬂlil“"l"l |[|||||i||||||||||||i||1 2
ﬁ

Module board (Dimension: 82 mm x 50mm )

Processor: RZ/Five

Main Memory: 1GB DDR4 (1GB x1)
QSPI NOR FLASH: 16MB

eMMC Memory: 64GB

External Storage: micro SD x1

A/D Converter Interface x2

JTAG connector

Carrier board (Dimension: 160mm x 100mm )

Gigabit Ethernet x2

USB2.0x 2ch (OTG x1ch, Host x1ch)
CAN-FD x2

External Storage : micro SD x1
Audio Line in x1

Audio Line out x1

PMOD x2

USB-Type C for Power Input

© 2022 Renesas Electronics Corporation. All rights reserved.
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loTTY DS ICRBILENE&EMELEEYR— b

645‘} I\CPU\ F"I”%ﬂb\ ECC%ﬁE\ t‘:FJ. UT‘(\ &U\ E%mal/_ a)CIP Llnuxjéﬂ-l-k I\

O RZ/FiveD&Z BB (IR B —DFT—5F%INEL. H—/\WDOOTORERY ND—TRBATEEI DY —F—1>
IN—=FPR—LAtF2VFoEFT—hITARE, PTLYSF/I\ARICHERECT

N -

;.‘.: AX45MP Single
’y‘.‘\ ﬂ SDHI WiFi Module

I12C-IF
I12C-IF

I-L1$ : 32KB(Parity)
D-L1$ : 32KB(ECC)

RISC-V 64bit Core
(Dialog)

TCM 128KB (1GHz) w/ECC
L2$ : 256KB w/ECC

RAM 128KB w/ECC

QSPI

Gbit Ether Gbit Ether PHY
Gbit Ether Gbit Ether PHY

Legacy
bus

Field Network

DDR-IF
(Inline ECC)

16bit] Bus

v i Reset function
A INFRASTRUCTURE DRAM :rezr;al E!Ia;:A D:l\Q/I(I)(éZ 5C||°(I)3c5l;)|2(1:3 By PLD*
AT25QL128A
o= PLATFORM = = SLG46538V

DDR4 or DDR3L

*Programable Logic Device
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RZ/Five DEMO IMAGE
RZ/Five loT Edge Demo with Multiple Sensors and LED

Plug-in Sensor
- e Browser App

Sensor data
LED control
HTTP

RZ/Five EVK

WebSocket Server WebSocket Client

B Demo application
v' RZ/Five receives data packets from the sensors and modified them for PC browsing, then send to
PC and display acquired data by sensors in real time.
v' Control the LED board by browser Application on PC.
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RENESAS RZ ECOSYSTEM PARTNER SOLUTION m‘ n r"QS %ﬁ
Aries embedded MSRZFive i |

RZ/Five System In Package

The MSRZFive is the Open Standard Module compliant
. System-In-Package based on Renesas RZ Family

* Single core RISC-V, up to 1GHz architecture offering high-performance 64-bit RISC-V

* 512MB — 4GB DDR4 RAM core. The MSRZFive combines compact design and a

wide range of services, bringing low power consumption,

* 4GB eMMC NAND Flash v
thermal efficiency and low-cost to embedded systems.

* dual 10/100/1000MBit Ethernet

* USB2.0 Host/OTG

* 2x CAN

* UART, 12C, SPI, ADC

» compliant to the SGET OSM standard
* size S, 30x30mm?,

* pin count: 332

Target Markets and Applications
MSRZFive - RISC-V Single Core SiP | ARIES

* loT Edge device Embedded GmbH (aries-embedded.com)
 Solar invertor

<«— 30mm — >

<«— 30mm ——»

» Secure Home Gateway
Learn more at RZ Partner Ecosystem Solutions
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RZ/Five Deliverables Plan
(Category  |Mem | SchedulelStatus

WS Available
Device
MP Jul/2022 (Acceptance of orders)
Evaluation Prototype(Limited quantity) Available
Board Kit
(EVK) MP Shipment Aug/2022
Software BSP(Linux) BSPvO0.8: Available, BSPv1.0: Jun/2022
Ver0.1: Available
Pin Function Ver0.5: Available

Ver1.0: Jun/2022

Overview Ver0.1 Available
Document User’s manual Ver0.5 Available
Ver1.0 Jun/2022

Thermal guide : Available
Design Guide Power guide : Available
DDR design guide : Available

https://www.renesas.com/jp/ja/products/microcontrollers-microprocessors/rz-mpus/rzfive-risc-v-general-purpose-microprocessors-risc-v-cpu-core-andes-
ax45mp-single-10-ghz-2ch-gigabit-ethernet
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