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RENESAS ASSP LINE UP FOR INDUSTRIAL AUTOMATION

PROFINET EtherCAT Multi Protocol
Controller Controller Controller
TPS-1 EC-1 RZ/T1 R-IN32M3-EC R-IN32M4-CL2
2Port (w/PHY) ARM Cortex-R4AF@150MHz Cortex-R4F + M3 Dual CPU* Cortex-M3 CPU R-IN32M3-CL Dual Cortex-A7 + M3 CPU
PROFINET CPU ATCM 512KB w/ECC 2Port MAC with Switch 2Port (w/ PHY ) 5Port GMAC with Switch
BTCM 32KB w/ECC EtherCAT Slave Controller EtherCAT Slave Controller ~ Cortex-M3 or M4 CPU True IE multi-protocol
EtherCAT Slave Controller 2Port GMAC with Switch PRP/HSR/MRPD
CC-Link IE Field Controller
POWERLINK
%@) EtherCAT «— EthechhA'F;y:-p EtherTClh\T‘G" CC-Link IE III/%tEﬁ(f:Q'CS
Technology Group iechnofogy o echnorogy - roup
Etheri‘et/IP Etheri‘et/IP Etheri‘et/IP EtherCAT ™

PROFINET V2.3
IRT Support

Ethen'et/IP

*For “with R-IN engine” ver.
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RZ/N1 CAN BE USED FOR...
El L] i

HMI PC SERVER

.............. ! RZ/N1D/ RZ/N1S |.

Master .I l l..
Module - :
: O PLC PLC : 1

AL Switch

RZ/N1(Slave)

Factory Automation

=== Controller Network

Module =
E 6 111
4 o S — \ === Field Network
Sensor Sensor/Encoder Remote 10 Invertor Robot Servo :
e A A A A A A A A A B A R A A R A A A A A A A AR E A » === Sensor Network
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WHAT IS RZ/N1 SERIES?

Two in one concept supporting multi-protocol stack

- Multicore ARM - Single chip solutions

Scalability

- 3 groups with 5 packages

Wide selection of protocol stack

Redundancy
- Support redundancy protocol (PRP and HSR) and make downtime to “0”
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TWO IN ONE CONCEPT

MULTICORE ARM - SINGLE CHIP SOLUTIONS

RZ/N1D and N1S will support Application and Ethernet communication

RZ/N1D

APPLICATION \ ETHERNET \

COMMUNICATION

DDR 2/3 ARM® Cortex®-— ARM® Cortex®-— \ 5 Port Real-Time

QSPI/NAND AT Renei\i?: Ethernet Switch
~ a2-IN

CAN/UART/I2C ARM® Cortex®-
A7

Multi-Protocol
Industrial Ethernet

SDIO/USB

HD Display Controller

= For more information please check: www.renesas.com/rzn
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http://www.renesas.com/rzn

ARM CORTEX-A7 FOR APPLICATION CONTROL

APPLICATION
DDR 2/3
ARM®
QSPI/NAND Cortex®—A7
CAN/UART/I2C
ARM®
SDIO/USB Cortex®=A7
HD Display
Controller

= Powerful performance: N1D/Dual Cortex-A7(500MHz), N1S/Single Cortex-A7(500MHz)
= Multiple OS environment : Linux, VxXWorks, ThreadX are available
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ARM CORTEX-M3 FOR ETHERNET COMMUNICATION

ETHERNET \

COMMUNICATION

ARM® Cortex® || 5 Port Real-Time
M3 \ Ethernet Switch

eeeeeee

Multi-Protocol
Industrial Ethernet

®

EthercAT+ Ethen'et/IP [”nggoe ATy i%%%%q

* Multi-protocol Industrial Ethernet support
* Max 5-port Ethernet with Real time switch
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SCALABILITY N for Network

3 GROUPS WITH 5 PACKAGES D for Dual/DDR
S for Single/SRAM
L for Lite
RZ/N1D RZ/N1S RZ/N1L
CPU Dual Cortex®-A7 (500MHz) Single Cortex®-A7 (500MHz) Cortex®-M3
+ + (R-IN Engine)
Cortex®-M3 (R-IN Engine) Cortex®-M3 (R-IN Engine)
Target Application PLC, HMI, Switch PLC, HMI, Switch Remote 10
S“pféﬁifnzo)toco' PROFINET RT, EtherCAT, EtherNet/IP, Modbus/TCP, SERCOS, POWERLINK

Internal SRAM 2MB 6MB 6MB
DDR I/F @) - -
LCD controller O O -

Ethernet Port 5 port — 400BGA PKG 5 port — 324BGA PKG 3 port
3 port — 324BGA PKG 3 port — 196BGA PKG P

Redundancy HSR, PRP, DLR, MRP PRP, DLR, MRP DLR

Package 400BGA(17mm) 324BGA(15mm)
324BGA (15mm) 196BGA (12mm) 196BGA (12mm)
o CAT7: VxWorks (Wind river)
05 (vendor) CAT: Linux (Renesas) ThreadX (Express Logic) NA
CM3: HW-RTOS
Sample schedule 2017. Dec (ES) 2017.Dec (ES) 2018.Jan (ES)
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RZ/N1D - BLOCK DIAGRAM

ARM cortex

v Leadership M

Dual Cortex®-A7

FPU MMU Debug . =
ARM Cortex
| Cache D Cache GIC Low-Power Lesdership from AR
16KB 16KB
Cortex®-M3
256KB L2 Cache MPU Debug NVIC
CAN SPI :
5 port Gb switch
(ZCh) (GCh) QoS, Aging, EEE_, snooping, TDMA,
UART QSPI (Flash I/F) Storm protection, cut through
(8ch) With XiP Multi protocol
2 EtherCAT, SercoslII,
1°C 2x USB2.0 PRP. HSR
(2ch) Host & function :
2MB SRAM 2x independent
LCD ctr GPIOs w/ ECC GMAC
2x 12bit A/D DMA
(8ch) (16ch x 2) IS
DDR-I/F NAND Flash-I/F SDIO-I/F Parallel Bus I/F
(8/16bit bus) (8bit bus) (x2) (32b bus)

Operation Temperature
Tj =-40°C ~ +110°C
Ethernet Communication
HSR switch
EtherCAT Slave controller
SercosIll Slave controller
Up to 5port Ether switch
Communication features
UART 8ch
I2C 2ch

CPU core

Dual ARM® Cortex®-A7(500MHz)
Cache memory

L1 I-Cache 16KBx2

D-Cache 16KBx2

L2 256KB
R-IN Engine

ARM® Cortex®-M3 (125MHz)

HW-RTQOS accelerator

Ethernet accelerator USB HOST/Function 1ch, HOST 1ch

Internal Memory SPI 6¢h (Master 4ch, Slave 2ch)
2MB (with ECC) CAN

External Memory Others
DDR2/DDR3 controller LCD controller
Quad-I/O SPI ADC 12bitx8chx2unit(400pin)
SDIO-eMMC ADC 12bitx8chx1unit(324pin)

NAND Flash controller

400pin : LFBGA 17 x 17 mm, 0.8mm pitch
324pin : LFBGA 15 x 15 mm, 0.8mm pitch
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RZ/N1S - BLOCK DIAGRAM

ARM cortex

r Leadership Ll

Cortex®-A7
FPU MMU Debug . LI O | ==
ARM Cortex
| Cache D Cache GIC Law-Power Luaderihi ip from ARM
16KB 16KB
Cortex®-M3
CAN SPI :
5 port Gb switch
(2Ch) (GCh) QosS, AgE:g, EEE, snooping, TDMA,
UART QSPI (Flash I/F) Storm protection, cut through,
(8ch) With XiP Multi protocol
12C SR EtherCAT, SercoslII,
(2ch) Host & function PRE
6MB SRAM 2x independent
eI GPIOs wl ECC GMAC |
12bit A/D DMA
(8ch) (16ch x 2) JTAG
NAND Flash-I/F SDIO-I/F Parallel Bus I/F
(8bit bus) (x2) (up to 32b bus)

324pin : LFBGA 15 x 15 mm, 0.8mm pitch
196pin : LFBGA 12 x 12 mm, 0.8mm pitch

CPU core
Single ARM® Cortex®-
A7(500MHz)
Cache memory
L1 I-Cache 16KB
D-Cache 16KB
L2 128KB
R-IN Engine
ARM® Cortex®-M3 (125MHz)
HW-RTOS accelerator
Ethernet accelerator
Internal Memory
6MB (with ECC)
External Memory
Quad-1/0 SPI
SDIO-eMMC
NAND Flash controller

Operation Temperature
Tj =-40°C ~ +110°C
Ethernet Communication
EtherCAT Slave controller
SercosIl Slave controller
Up to 5port Ether switch
Communication features
UART 8ch
12C 2ch
USB HOST/Function 1ch, HOST 1ch
SPI 6¢h (Master 4ch, Slave 2ch)
CAN
Others
LCD controller
ADC 12bitx8chxlunit

© 2020 Renesas Electronics Corporation. All rights reserved.
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RZ/N1L - BLOCK DIAGRAM

R-IN Engine
ARM® Cortex®-M3 (125MHz)
HW-RTOS accelerator
Ethernet accelerator

Internal Memory
6MB (with ECC)

ARM Cortex

Lave-Power Leadership from ARM

- Cort‘sxb®"\"3 e External Memory
ebug
AN o DDR2/DDR3 controller
(2ch) (6ch) L Quad-1/0 SPI
UART QsPI (Flash I/F) Storm protection, cut through SD I O-EM MC

(8ch) With XiP

Multi protocol
12C 2x USB2.0 EtherCAT, SercoslII,
2ch Host & function
independent
GMAC

NAND Flash controller

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

Operation Temperature
Tj =-40°C ~ +110°C
Ethernet Communication
EtherCAT Slave controller
SercosIll Slave controller
3port Ether switch*
Communication features
UART 8ch
I2C 2ch
USB HOST/Function 1ch, HOST 1ch
SPI 6¢h (Master 4ch, Slave 2ch)
CAN
Others
ADC 12bitx8chxlunit

*Switch IP is same as N1D and N1S but only 3
port is available in case N1L
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WHAT IS RZ/N1 SERIES?

Two In one concept supporting multi-protocol stack
- Multicore ARM - Single chip solutions

Scalability

- 3 groups with 5 packages

Wide selection of protocol stack

Redundancy
- Support redundancy protocol (PRP and HSR) and make downtime to “0”
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WIDE SELECTION OF PROTOCOL STACK

Vendor Protocol Core Device Release schedule JPN
Port.GmbH PROFINET RT (Slave) Cortex-M3 RZ/N1D, S, L Released
EtherNet/IP (Slave) Cortex-M3 RZ/N1D, S, L Released
Powerlink (Slave) Cortex-M3 RZ/N1D, S, L Released
TMG PROFINET RT (Slave) Cortex-M3 RZ/N1D, S, L Released
Renesas EtherCAT (Slave) Cortex-M3 RZ/N1D, S, L Released
Modbus TCP (Slave) Cortex-M3 RZ/N1D, S, L Released
Cannon Automata SercoslIll Cortex-M3 RZ/N1D, S, L Released
3S Software PLC CODESYS Cortex-A7 RZ/N1D Released
(Master)
NetModule HSR Cortex-A7 RZ/N1D Released
PRP Cortex-M3 RZ/N1D (400pin) Released
RZ/N1S (324pin)
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REDUNDANCY SUPPORT

RZ/N1D and N1S support redundancy protocol

It makes downtime to “O (zero)”

FA Computer

RZ/N1D(400pin) supports PRP and HSR, and PRP is
available on N1S(324pin).

PRP and HSR are standard redundancy protocol for
Industrial automation network which realize downtime to “0  RzN1D |
(zero)”

RZ/N will be a solution for the application (e.g. Substation
Automation) which needs to keep systems working even
some network breaking is happened.

RZ/N1D

RZ/N1D U RZ/N1D

PRP : Parallel Redundancy Protocol (IEC 62439-3 Clause 4)
HSR : High-availability Seamless Redundancy (IEC 62439-3 Clause 5)
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DEVELOPMENT ENVIROMENT
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DEVELOPMENT ENVIROMENT

More flexibility with various operating systems

RZ/N1D, RZ/N1S RZ/N1L
CPU Cortex-A7
(O Linux VxWorks ThreadX ulITRON ulTRON
(RZ/N1D only) %" winD RIVER VxWorks m (HWRTQOS) (HWRTQOS)
Compiler @ GCC GCC 4.8.1 /& IAR EWARM IAR EWARM IAR EWARM
\6eg/ = = =
W | AR SIAR SIAR
o SYSTEMS SYSTEMS SYSTEMS
Debugger & wz ODB TCF
Uil & eclipse
Debug prove Segger J-Link Lauterbach I-jet ICE I-jet ICE I-jet ICE
e
/SEGGER
LAUTERBACH fl\ — - —
2 = 2

* |-jet Trace can support ETM trace. I-jet can support ETB trace only.
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SOLUTION KIT
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RZ/N1D SOLUTION KIT DETAILS

= CONNECT IT! ETHERNET RZ/N1D

Part No. : YCONNECT-T-RZN1D

Board : RZ/N1D CPU board

Debug probe : IAR i-Jet lite

Cables : Ethernet cable, USB cable

S/W : OS (Linux), Uboot, OSAL and Partner’s stack binaries

(e.g. : PROFINET, EtherNet/IP, EtherCAT,...)
Board features :
— RZ/N1Dx device, Fast Ethernet (MII/RMII) (2 x), NOR flash, DDR3,
— USB Device/Host, Serial USB debug/power port, LEDs, GPIOs, ...

= CONNECT IT! RZ/N1 Expansion

Part No. : YCONNECT-IT-RZN1-EB

Board : RZ/N1-EB expansion board

Others : Power supply for RZ/N1-EB and RZ/N1x-DB
Features :

— Gbhit Ethernet (RGMII/MII) (3 x), SDIO interface, PMODS (4 x),
— Parallel Interface, LCD display interface, CAN, RS485, RS232

COECT IT' ETHERNET RZ/N1D

=~ CONNECT IT!
ETHERNET Rz/N1D

ast prototyping for multiple industrial Ethernet protocols

P L
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RZ/N1D - CPU BOARD

2X MII/RMII Fast Ethernet

i N O DDR3

Hiw

— RZ/N1D

1x USB host/Device

=~

S5
e

2X Expansion connectors

1x USB Debug (UART/JTAG/I2C)

¥

POWGI’ (U S B) l Fackc hid [T
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RZ/N1S - CPU BOARD

1x USB host/Device

1x USB Debug (UART/JTAG/12C)
& Power

N 1651 V1.00 i
Ml 00017 B

2xX MII/RMII Fast Ethernet

— RZ/N1S

2X Expansion connectors
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RZ/N1 - EXPANSION BOARD

My
v gl
— 2 . E
) e w i
y . i
e u el B jOLRRRRRRR gy T
i » 6 il itititta, il
3 ga P P i 4 ;
» LRENES/ "
a
o 5.~ 0001
arsion 1
|

3x 10/100/1000Ethernet 6— Ty g ! | B TR YN > x - @ Power (24/12/5V)
CPU board

1x CAN2.0 1x Parallel interface

LRRRL

1x ADC

.......

GPIOs
1x LCD ctrl / GPIOs

1x SDIO/eMMC 5x PMODs

y : ' ©® (UART/SPI/ICIGPIOS)

1x USB Host
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RZ/N1 - FULL SET

i

i

4 EESS-0401-131-01
-
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Renesas.com
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