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Infotainment Solutions Navigation & Multimedia SoC

Renesas has a long experience in the automotive infotainment segment and is Renesas Renesas’ R-CAR family provides suitable performance for all kind of infotainment Renesas

the market leader in Japan since the introduction of navigation in the car. - and multimedia systems. The high integration of powerful hardware accelerators i
2-Cai s2-Car

With the achieved know-how and established software Eco-System Renesas enables features like HD video en/decoding, image/voice recognition and impressive

can provide solutions for entry level radios, leading edge connected multimedia ] 3D graphics with almost no CPU load.
systems and high end multimedia navigation systems. Synergies from the mobile \
segment are leveraging the technologies used for our infotainment products. Gen1 Gen2 Gen3

RZ

Roadmap for Infotainment Applications

System | Audio |Display | NAVI Tele-

R-Car E2**
CA7 x1/x2
SGX54x

R-Car H3 *#*
Atlas x4
R-Car H2 *
CA15 1.5GHz x2/x4 R-Car M3 ** |
66400 Atlas x2
R-Car H1 R-Car M2 *

CA9 1GHz x4 CA15 1.5GHz x1/x2 |
SGX543MP2 SGX544MP2 R-Car E3 ** |
Atlas
’

R-Car M1
CA9 800MHz
SGX540

R-Car E1
CA9533 Hz
SGX531

s

System| Audio | Display| NAVI Tele-

APE7 **
Atlas x n

Cont. Media Matics Cont. Media Matics APE6 *
— . - CA15 2GHz x4 L J
EoSMas ) BLSHaE i
' 2 ' : APESR

CA9 1.2GHz x2
\ SGX543MPZ
R-Car H1 ) ' . —
Navi/ l l * Under Development
Multimedia R-Car M1 ) 0s R-Car Gen 2 0s ** Under Planning
\ r r 2011 2012 2013 2014
R-Car E1
o y
Display SH7268/69 ) - ) RZ/ATH ) -
Audio T r
SH7266/67 I RZ/AIM ) Key Features R-CAR H2 block diagram
e ¥ > Today’s highest performance SOC for
RZ/A1L Car Infotainment Systems (> 20000 DMIPS) Package: 831 pin BGA
Connectivity > Contains the currently most powerful PowerVR oMA UART
- . N Interrupt I’C
4 x ARM Cortex-A15
Audio - | RTOS - . RTOS Graphics Engine sty x AN o ex; o
SH726A/6B ) > Optimised for the best in class system On-Chip Debug MLE
ke - performance with high clocked DDR3 interface Security Ethernet
and many on-chip IP and CPU cache memories s
V850 RH850 b5
Legacy R32C RL78 > Multiple HD Video processing including Blu-Ray ——— SPL/ Quad SPI
Audio and display support (up to 3 independent displays) 32bit Interval oo
s Ext. Bus
> 24-bit Audio-DSP for all kind of audio processing Srepte s e
_J _J 2 iz Video Display Image Processing
> Image processing in hardware Controller — SATS
> Video improvement functions in hardware el Power VR -
GPS baseband processing (device option) e | [E— S =
Scalability and efficiency g P 9 B Audio-DSP i NANDMMC Fiash
. . > Image recognition (device option) — cul::m:m —
> Large variety of infotainment products for navigation, HMI and connected radios . I——
> Latest connectivity and network standards

> Ecosystem for fast SW development from operating systems to complete application frameworks sraifielided

> Leading process technology ensures best performance at lowest power consumption

www.cn.renesas.com




Software Ecosystem for R-CAR

Application Software

il
e

Provided by Renesas
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TSP Turnkey Software Package

Renesas offers together with a wide range of
leading industry partners middleware, multiple
operating systems as well dedicated solutions for
image processing, audio/video applications and
state of the art 2D & 3D Graphics.

80 partner
companies

R-Car SoC

Value added
software

Device
specific

middleware

Development
Tools
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Display Audio & Connectivity

Renesas’ RZ/A1 family is the right choice to meet today’s requirements for a wide
range of connected radios as well as HMI systems with handwriting recognition
or gesture control: Best system performance thanks to the large embedded RAM
combined with intelligent IPs in a small package.

@ Cheaper PCB with less layers using QFP

Renesas Solution

5vV/12v

S

SH726x or RZ/A1
(with RTOS)

@ Smaller PCB with serial Flash

® No add. DDR and regulator

NOR Flash

@ +2-4 PCB layers for add. voltage
and BGA/DDR memory routing

@ Add. PCB Space for parallel NOR and DDR

RZ/A1 is the most cost effective
solution when using an embedded OS!

Key Features

>

>

Up to 10MB integrated SRAM for video and/or code

Serial high speed flash interface with
Execute-in-Place (XiP)

Up to 2 digital or analog camera/video
inputs with contrast improvement and distortion
correction capabilities

Embedded 2D (OpenVG1.1) drawing engine
Up to 2 independent display outputs

4 channel audio mixer with asynchronous sample
rate conversion (up to 96KHz) and digital volume
control

Integrated security features

Support for automotive interfaces

(CAN, LIN, MOST, Ethernet)

TCP/IP accelerator reduces CPU load for
smartphone connectivity

Competitor Solution

(G

5V/12Vv

Competition

RZ/A1H block diagram
System Package: 208/256 pin QFP / 324 pin BGA
DA UART/LIN
Interrupt 12C
Standby _
On-Chip Debug MLE
Sacunty Ethernet
TCPAP Accelerator 125 / SPDIF
SPI
Linioric SPI Multi /O
16bit MultiFunction —
S USB2.0 High Speed
Aot SDHI
wer NAND/MMC Flash
RTC Graphic IPs Eiie
=SS
Audio IPs Video Display ImageRenderer —
Async/SyncSRC 2::‘:::; JPEG Codec Unit ﬁ
CDROM DEC 2x Video in Open VG
Sound Generator Contrast Improver




Software Ecosystem for RZ/A1
RZ/A1 Media SDK

Renesas can provide a production ready Media SDK which enables a fast multimedia system development.
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interfaces
and
functions
Supply
voltage
(1/0) [V]
Pins/
Packages

This automotive proven SDK is the base of several successful radio designs in the market today. i
SHIZ8A :::::::1::?1: 125M SH-24 ves | a5 2+ 4| 7 | 218 | 6xi0-bit |  SDRAM,IS, MM, SO, SPDIF, SRC, USB, CDROM dec, WDT, XIP 30.38 1200Fp
R55726A3P216 ]
SHT26B :::;:::?:::: 1.25M SH-2A yes 47510 T 4 T 216 8x10-bit SDRAM, 125, MMC, 5D, SPDIF, SRC, USB, COROM dec, WDT, XIP 3.0..386 144 OFP
. SH7268 ::g;g::s;i:: 25M SH-2A yes | wso —— 2| 7 | 28 | 6x1obit SORAN, Di”"“&';:;‘m; t’;‘&ﬁ;”m SAU.LIEE, 30.36 208 0FP
e R5572690P 266 ;i SDRAM, Display Unit, 12S, MMC, S0, SPDIF, SRC, USB, 256 QFP
pplication SHIZ68  [pocrog91pass L5 SHZR yos: | M6 o] 4 ] 7 | ER | exibis ::IJRUM dec, WDT, XIP =2 212 BGA
SORAM, 125, SPOIF, MMC, 50D, USB, Ethernet, MLB/MOST, 178 QFP
RZin ol 256 $P1 Mul /0, COROM dax, WDT. P 2080FP
i 176 OFP
AR R R R AR R R RN RN nz:ﬁlL RTS?21DZI 3“ Cnrta‘ng NanMFPu WW1 2 ! ! n:1n-blt SD“AM,displlﬂ'uTllL|’S.5F|J|F.MMC.SD,USB.Ethermﬂ‘. 30-3‘ ﬁ-gL
= = MLB/MOST, SPI Multi 1/0, COROM dec, WOT, XIP 176 QFP
: - A H 3 Ao 208 0FP
_ i pplication —— 205>
g E M'ddleware Layer E OISt O Layer RZIAIM  [R7S72101x 5M Cortex A8 | Neon/FPU| /872 | 6 | 4 [ 7 | 400 | 8x12-bit ;TE:&;:_";‘; :':I'ﬁ'Iff:s;:i::':c'ﬁbis:fg':;:‘z 30.36 az:f :E:
£ g i 7 o 208 0FP
3 é - - c - g Fralf:‘ber\:r(;rkf RZIAH  |R7S72100% 1M CortexAS | Neon/FPU| /82 | 5 | 4 | 7 | aon | ex1z-bit ;'i:?:&;‘:{";‘l :I.I.:;:lfﬁ,s:::i: :‘a%,s\:f#,s:r':?:;:\:g 30.36 ::f:;:
= m r nn i H
m H F - : F ap csk Fo ect tky E R-CAR R-CARE1 pPD35004 128K Cortex A3 | Neon/FPU 533 2%12-bit 5 . 429 BGA
o £ ramewor ramewor ramewor : R-CARM1S |R8ATTT80 Sk SH-4A ves 400 PORAIDDR Dlsplwun?p?:;::ité:: h:chB' PATA,SB,USB.67S: 496 BGA
= = R-CARMIA |REATTTEN Cortex AS ol [Nl s
. R-CARE2-1 Cortex A7 DDR3, Display Unit, Ethernet, 125, MLB, PATA, 50, USB, OpenGL,
Abstl'actlon ACAREZ2 MLzs e Nean/FPU | 492 | 2 | 4 7| 1000 - COROM o vidan doc 30.36 tdb
= _ 3 _ 2 | thd
: Layer ciisilsi S | e Neon/FPU | 30/0 | 2 [ 5 | 22 | 1500 . 'ms’Di“"""u"i"i‘i::;":;':":ﬁ;n';;:’USB'GPS’G’“GL’ 3.0..36 —“1::‘
R-CAR M2-2 R-CARM2-2 |2x Cortex A1 L i
B31 BGA
i D enEs T EISRMLE 22“;0?::?75 DDR3, Display Unit, Ethernet, 175, MLB, SD, USB, GPS, DpenGL,
: = o +1 X , Display Unit, Ethernet, 175, . 80, . . DpenGL,
Platfo : . : river R8A7780X Neon/FPU| 480 | 2 | 4 | 33 | 1500 = S e de AT O 3.0..36 831 BGA
ree E Target CPU drivers Ve R-CAR H2-4 2mLas;amzs| S0 Al B ¢
Ecosystem Landscape lienl Overvie
y p SH7269 Development Board SH726B Development Board
There is a continously growing community of software companies which support Renesas’ products. Just to > For SH7268 and SH7269 evaluation > For SH 726A and 57268 evaluation
- . . o’ gon e Equi ith Equi ith
name some examples, our partners provide solutions for Bluetooth, MirrorLink, Handwriting recognition and > .g‘;l'}?gggt;;:ice > qgl'_l’:;,pz%dBw't
HMI frameworks. - 4 MB NOR and 256 MB NAND flash memory « 2 x 16 MB serial flash memory
+ 2 MB serial flash memory + 16 MB SDRAM
=16 MB SDRAM and 16 KB E2PROM : i « RS-232C, UART, USB, LAN,
— + RS-232C, UART, USB connector - — < CAN interface
) . » switches, LEDs, I/0 expansion headers » switches, LEDs, I/0 expansion headers
= E10A USB debug connector « E10A USB debug connector
1 > Board dimensions: 148 mm x 148 mm > Board dimensions: 180 mm x 150 mm
> Package includes CD with user's manual, > Package includes CD with user's manual, schematic and
schematic and sample software sample software
> Order codes: ROK572690C000BR (SH7269 CPU board) > Order code: ROK5726B0C000BR

ROK572690B000BR (VDC4 Option board)

R-CAR M1A Development Board ‘MILAN"
> For R-CAR M1A
> Equipped with
* R-CAR M1A device
* 64 MB flash memory + 64 MB flash memory and 1 MB
* 512 MB DDR3-DRAM = Ia serial flash/EZPROM
* RS-232C, UART, USB, SD, LAN, + 2 x 512 MB DDR3-DRAM

R-CAR H1 Development Board ‘"MARZEN"
> For R-CAR H1
> Equipped with

* R-CAR H1 device

CAN MLB interfaces « RS-232C, UART, USB, SD, LAN, SATA, PCI, CAN and MLB interfaces
» HDMI display out (with HDMI to DVI adapter) « Analog RGB with DSUB 15-pin and/or LVDS flat cable connector
= switches, LEDs, |/0 expansion headers « switches, LEDs, 1/0 expansion headers
* 2 JTAG debug connectors « JTAG and ETM debug/trace connector
> Board dimensions: 165 mm x 120 mm > Board dimensions: 200 mm x 150 mm
> Package includes CD with user's manual and schematic > Package includes CD with user’s manual, schematic and boot
> Order code: Y-R-Car-M1A-Board software

> Order code: ROP7779A00010S

www.cn.renesas.com
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Renesas Smart Solutions for Car Infotainment

Renesas Electronics Corporation
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Al i in this 1t is current as of the date this document is issued, Such information, however, is subject to change without any prior notice, Before purchasing or using any Renesas
Electronics products listed herein, please confirm the latest product information with a Renesas Electronics sales office. Also, please pay regular and careful attention to additional and different information to
be disclosed by Renesas Electronics such as that disclosed through our website.

Renesas Electronics does not assume any lability for infringament of 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. No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights of Renesas Electronics or
others.

You should not alter, modify, copy, or i ppropriate any Renesas ics product, whether in whole or |n part,
Descriptions of circuits, software and other related i in this are provided only to il the of icond: and i You are fully responsible for
the incorporation of these dircuits, software, and information in the design of your equip Renesas i no resp ility for any losses incurred by you or third parties arising from the
use of these clrcuns software, or information.
When exp g the p or il in this it, you should comply with the appllcable export contral laws and regulations and follow the procedures required by such laws and
regulations. You should not use Rsnssas El or the in this for any purpose relating to military applications or use by the military, including but not limited to
the development of weapons of mass i Renesas El i and gy may not be used for or incorporated into any products or systems whose manufacture, use, or sale is
under any ¢ or foreign laws or regulatlons

Renesas ics has used care in preparing the i i in this but Renesas Electronics does not warrant that such information is error free. Renesas Electronics

no I'nblllry h Ior am'I |m:urmd by you resulting from errors in or 0 from the i included herein.
Renesas g to the following three quality grades: "Standard”, "High Quality”, and "Specific”. The recommended applications for each Renesas Electronics product

depends on the pmduct‘s quallly grade, as indicated below You must check the quality grade of each Renesas Electronics product before using it in a particular application. You may not use any Renesas
Electronics product for any application categorized as "Specific® without the prior written consent of Renesas Electronics. Further, you may not use any Renesas Electronics product for any application for
which it is not intended without the prior written consent of Renesas Electronics. Renesas Electronics shall not be in any way liable for any damages or losses incurmed by you or third parties arising from the
use of any Renesas Electronics product for an application categorized as "Specific” or for which the product is net intended where you have failed to obtain the prior written consent of Renesas Electronics.
The qualny grade of each Renesas Electronics pmdu:t Is Sr.andard' unless otherwise expressly spoclﬁsd in & Renesas Electronics data sheets or data books efc.

Comp Ul‘ﬁce q ', quip test and equip audio and visual ip home ip machine tools;
and i

"High Quality": Ti iles, trains, ships. etc.); traffic control systems; anti-disaster systems; anti-crime safety equipment; and medical equip

not spsclllcally dsslgnsd for life supporl.
"Specific’: Arcraft; P quip 0 nuclear reactor control systems; medical equipment or systems for life support (e.g. arificial life support devices or

), surgical or b {e.g. excision, etc.), and any other applications or pUrposes thu pose a direct threat to human life.
You should use the Renesas Electronics producis descnbed in lhls ducumenl within the range specified by F!enssaa P with respect to the maximum rating, operating supply voltage
range, movement power voltage range, heat and other product ch Renesas Ek ics shall have no liability for malfunctions or damages arising out of the
use of Renesas Electronics products beyond such specrlled ranges.
gh Renesas d to improve the quality and reliability of its products, have specific such as the occurrence of fallure at a certain rate and

malfunciions under certain use conditions, Further, Renesas Electronics products are not subject to radiation resistance design. Please be sure fo implement safety measures to guard them against the
possibllity of physical injury, and In]uryI or damage caused by fire in the event of the failure of a Renesas Electronics pmducl. such as safety design for hardware and software including but not limited to

redundancy, fire control and P ion, appropriate for aging deg ion or any other approp the ion of microcomputer software alone is very difficult,
please evaluate the safety of the final or system by you.
Please contact a Renesas Electronics sales office for details as to environmental matters such as the envlmnmenl.al compatibility of each Renesas Electronics product. Please use Renesas Elecironics

di in with all laws and jons that regulate the Inclusicn or use of ing without limitation, the EU RoHS Directive. Renesas Electronics assumes
no liability for damages or losses occurring as a result of your pli with appli laws and regulati
This document may not be reproduced or duplicated, in any form, in whole or in pan wllhcut pnorwmmn consent of Renesas Electronics.
Please contact a Renesas Electronics sales office if you have any g i i in this or Renesas ics p or if you have any other inquiries.

(Mote 1)  "Renesas Electronics” as used in this document means Renesas Elacm:rlcs Curpnmtlon and also Includes Ils majority-owned subsidiaries.
(Note 2)  *Renesas Electronics product{s)” means any product ped or by or for Renesa
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