FiE 32 FARHIA 7 BEER/\
Android™ DBl EETE

*  Android (& Google LLC OERTY,
* Android O/Rw K&, Google DMERB KMRE L CTO\BIERMNSEREZIFIEELZEDTH D,
DUIAFT«4T « DB XFR 3.0 SA LT RICERBINZRHICR > TERLTWLWET,
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VARG ADYVI1—-S3>
B )L RO R(EIEBEHEFHOTEEROA—D—ZEBONTUOWEITH. |« .
BIFEFHROFEEEITOTCEI,

DEFHIERAY S 455 EEIS*
2018 EiEHR] (201841-12A)

SEJES
mER
mJO— RR—=XR
m cft

J0O— RR—=Z R BEVEZRRFISUAT 203> hO— S8 XRAT7FO0 48 % il (CHRft

*H B https://www.renesas.com/jp/ja/about/press-center/news/2019/news20190208a.html
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WY IEETHRY A > DER

BRL78T7=U, RXI7=ZU, RZI7=ZVZEH
* . .

| N

RZ

32/64bit
High performance

(High-end)

'(m\
X
32bit -

. Power efficiency

(Mid-range)
RU78
8/16bit Low Power

32MHz 240MHz 1.5GHz frequency(max)

Page 5 BIG IDEAS FOR EVERY SPACE IQENESAS
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RZ J7=1) ~nHMIEAVHZXNUTIARY NDO—OTRADEEERIE~

Human machine interface Industrial Network & Real-time control

=Y
RZ/G Series
Multi-protocol Industrial Ethernet+

Multimedia /3D Graphics + Linux
/ P @\ 5ports GMAC with Switch & Redundancy

2D Graphics + RTOS Real-time control+
Multi-protocol Industrial Ethernet

© 2019 Renesas Electronics Corporation. All rights reserved. Page 6 BIG IDEAS FOR EVERY SPACE M zE NESAS



RZ/G3>U—XRoadmap

i : : 1
Available | 2019 | 2020 | 2021 :
1 | 1 1
1
| RZ/G2H ; :
| Cortex-A57x4 (1.5GHz) | !
Hi-end i Cortex-A53x4 (1.2GHz) ! :
RZ/G1H ! Cortex-R7x1 (800MHz) ! !
Cortex-A15x4 (1.4GHz) | 128bit x1ch LPDDR4 (3200) | !
Cortex-A7x4 (78'0MHZ) E WS: 3Q/2019, MP: 3Q/2020 E !
32bit x2ch DDR3 (1600) | RZ/G2M | !
1 1
: Cortex-A57x2 (1.5GHz) . I
RZ/G1M ! Cortex-A53x4 (1.2GHz) ! !
Cortex-A15x2 (1.5GHz) ! Cortex-R7x1 (800MHz) I !
' 64bit x1ch LPDDR4 (3200) X I
32bit x2ch DDR3L (1600) X WS: Now, CS: 3Q/2019 MP: 1/2020 X :
Mid-class ! ! :
RZ/G1N : RZ/G2N : :
1 Cortex-A57x2 (1.5GHz) | 1
Cortex-A15x2 (1.5GHz) i i !
. i Cortex-R7x1 (800MHz) i '
32bit x1ch DDR3L (1600) ! 32bit x1ch LPDDR4 (3200) ' -
5 WS: 3Q/2019, MP: 3Q/2020 5 s 1
RZ/G1C | o) :
\ RZ/G2E ' % Under development |
9 1
Cortex-A7x2 (1GHz) | : % Under Planning !
32bit x1ch DDR3 (1000) ! Cortex-A53x2 (1.2GHz) : . !
Entry i Cortex-R7x1 (800MHz) | Device name !
RZ/G1E ' 32bit x1ch DDR3L (1866) ' CPUs !
RZ/G1E \ WS: Now, CS: 4Q/2019, MP:2Q/2020 ' Real Time CPU
! ow o ? o : DRAM Spec. E
Cortex-A7x2 (1GHz) ! ! ! I
32bit x1ch DDR3 (1333) E E iﬁs MAP:
1
L L L »

© 2019 Renesas Electronics Corporation. All rights reserved.
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RZ/GA—45'Y NP VU—>,3> EERAEN

BEEA— M A—23>2VE)LA— MA—23 2B TCOHRMMIAFEE
MPUYE1 Y2 - X>—> (25— 7:|: A (HMI) Z=FR
A—Tw cEUTWEITHN, CPURRBERITER I AL DRI T U —

>3 (CERILLS TEHRAWVWZIZWTES D ET,

RZ/GA—4wv s (BA7ZIJUS—33Y)

*“Wg &

FARDumER

v BRRES ER R F—23— CNCiE kP>
e B8 e
ma chA- L A B CRL BRNAS
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EREas(CAndroid ? ? ?
EXRMERE. S5REEDIROENTNEXT

PIZ(E, EERATIREERORREE. 7TURRDRS...

Zhn5

« BGIMEE. R RO ENE = AITRD & SRR . 2y RT—2
« BESSERBIDH RS LB " BiE, VS5V IR . ST RSl

= SRR « PTUORESZME. WA

— &,
P——— 3 £ 3

« 7> >0, Al

—omrgEn [Android DiEMR] <y

© 2019 Renesas Electronics Corporation. All rights reserved. Page 9 BIG IDEAS FOR EVERY SPACE M zE NESAS



WA ADEERKERITY U1 —->3>

mRZ/GSU—XDLinuxJ\v4—= (Distro)
= BT OWIDER (I—Y5EUFr)
» 7OV 3 0ORESGHE FRE. HREUY—X)
s BIFE7TUBEORRAE (RILFITSY RITA—LA)

[)I/;i’deGD‘JU:L—}EI >~ (EApplication framework’a‘:\ [Android OS\
SOV I N 78 =D )\ o—>TIREUE T

(HTMLS (Qt

£,
_ \. E) \. ) VRN "'j
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RZ/GMDAndroid)\wv o —=
mRZ/G13U—X

= WHRT/(1 X : RZ/G1E, G1M
WA DY : Android 6.0 (M)
» HEAT—H X : Available
o SHEL AL . CTSZZENE*
mRZ/G232U—X
IS OE - SaVANS 74 : RZ/G2M (G2N. G2Hi&53Hh)
= J\—23> : Android 9.0 (P)
» EFEAT—HX : ahlR:2019% 6H. B : 9H. Finalhlk : 128
o SHEL AL : CTS/VTS%ZEEE*

*: EEMITICHERMEEE. B IUTHEi/N— R TEeEERIBEE DA ENE
Page 11 BIG IDEAS FOR EVERY SPACE IQENESAS
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Project Treble

B Android OS:zRkE

» Android(dER4 7REERZT AU NEER A TQiees (CFEE = 1.
IN—=a > YIRS LY— (TN, F£eEIX
NV KREN

B 5K
= Project Treble

— LSHKFEERD DY J <%= Android OS frameworkh St DB 5

—~CTS (Compatibility Test Suite) BTV (XL TITD> CULVER
WX MEBERIC, VTS (Vendor Test Suite) TVendor
implementationBBDiIREEZ 1TV, BIRMEZHERT D

. Zﬂ(: cl: D \ *%%EX _jj - (a"ff;ﬁéfﬁk/\\/g\—b\%@ﬁbm/ﬁ impl\e/r?lnedn(i;tion

272 UICANndroid OS frameworkz= Erh ol gE

Android Apps

Developer API

Android OS
framework

VTS

Vendor interface

* B8 : Android Developers Blog

© 2019 Renesas Electronics Corporation. All rights reserved. Page 12 BIG IDEAS FOR EVERY SPACE M zE NESAS


https://android-developers.googleblog.com/2017/05/here-comes-treble-modular-base-for.html

Vendor interface

B Vendor interface

= Android 7.xBL EI(C(ZIER /2 Vendor interfaceMfFE LI o fefesb. #éss
A——FHEREFT LWL\ —=3 > DANndroid (CFB1T9 D=8 (CAndroid 1—
ROKEDZEFH I DNENDDFE U,

Previous Android 0OS Updated Android 0OS

framework

framework

Previous vendor Reworked vendor
implementation implementation

= Android 8.0LLf# T(Z. Vendor interfacelCd&>T. Androidd/\— RO 177
SGEDIC I IOTATERES. iz X—H—(L. Android OS framework’z
BIIIEITT. TV U O U — X ERMHTEEY

Previous Android OS ’ Updated Android OS
framework framework

____________________ Vendor

interface
Original vendor implementation

© 2019 Renesas Electronics Corporation. All rights reserved. Page 13 BIG IDEAS FOR EVERY SPACE M zE NESAS
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https://android-developers.googleblog.com/2017/05/here-comes-treble-modular-base-for.html

Vendor implementation

B Android®/\— RO 1 &

= HAL

=N

SEbT>

—~HAL(Z. /\— RO TFRAH —HWEEG DIZHDIEERNTRA > —  Android Apps
JT—XX%ZEM, I\—RIOTTVEBY I NI 7 EDKFHE=EL<

L. Android OS frameworkEZBoE2E/ < . EEEZTJHE,

» Linux Kernel & Driver

—Linux Kernel. 8XUFT/\AXRSA/C (BSP) . HEHEREEZY | | oo
R— U TUOWNUEED/—= T3 > DKernel CHERATIRE, framework
— Android Common KernelD&R#ThR = #E1E,

Developer API

Vendor implementation

HAL
|
Camera HAL Audio HAL | | Graphics HAL u ' Vendor
Other HALs implementation
Linux Kernel & Drivers
* HHE8 : Android Developers Blog
© 2019 Renesas Electronics Corporation. All rights reserved. Page 14 BIG IDEAS FOR EVERY SPACE IIENESAS


https://android-developers.googleblog.com/2017/05/here-comes-treble-modular-base-for.html

VTS

VTS v
» Android TS XA LAORBEEE. AERE. 212U+, EEEDME L,

—vts-camera-its: For camera ITS (Image Test Suite) tests ported to VTS.
—vts-codelab:  For VTS codelab.

—vts-coverage: For VTS code coverage tests.

—vts-fuzz: For VTS Fuzz tests.

—vts-gce: For VTS tests which can be run on Google Compute Engine (GCE).
—vts-hal-hidl-profiling: For VTS HIDL HAL profiling tasks.

—vts-hal-hidl: For VTS HIDL HAL tests.

—vts-host: For VTS host-driven tests.
—vts-kernel: For VTS kernel tests.« RZ/G2MAIBhR TSR
—vts-library: For VTS native library tests.

—vts-presubmit: For VTS pre-submit tests.
—vts-security:  For VTS security tests.
—vts-system: For VTS system tests.

© 2019 Renesas Electronics Corporation. All rights reserved. Page 15 BIG IDEAS FOR EVERY SPACE M IE NESAS



ERfas(CAndroidZia#d 2 L S DRE

N E%ﬂiiﬁb‘bdbgﬂ?
£ LSI@EﬂH 1770 I:I A

* EXRMIRDS A IICREIATFAME (105iEE)
V R DI SROI AT ATIEISE, 20FER(EHTZDH]

| v EREBORODEEN )
B AndroidD:EzH
"= Android OS frameworkERIA>FF> 2 (106F#8) | furns:
\/Andr0|d037i_,\|:| Hf_gg |$G)/\‘J9:¢E'f Ld 3 ’\’5£E ? VTS
v CTSIZ2TBE RN ? I St
‘= Vendor implementationdERAX>FF >R (104F48) |
v  Android Common Kernel® X > 5HAfd] (64F) #&T#&(F? mplemention
| VTSERIEEES ?

J

* B8 : Android Developers Blog
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https://android-developers.googleblog.com/2017/05/here-comes-treble-modular-base-for.html

IWARBXD72J O0—F

B LSIDOER#IG
" 10FZBR DRIMAGDREEH D | ?

B Android OS framework

= Vendor interfaceEExNzc&T. 7vI7—K (O=P= Q) H'HF
ZEIRD, LSINZ A —DU7R— MR 7Y I 5 — MhVa]gEe

B Vendor implementation

= Kernel(CCIP Kernelz#FH 9 35 C. LibraryYoKernelD10FZHEX DA >
T2 RA%ZRgeE L. EFEESENRKODIMEBEKRZHIIED

= EEEMEER (CWEEE. BXUFHE/R— R TEMRIgEIRIBEHDHCTS/VTS%Z
E3jii7

© 2019 Renesas Electronics Corporation. All rights reserved. Page 17 BIG IDEAS FOR EVERY SPACE M IE NESAS
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Civil Infrastructure Platform (CIP) &(3?

H CIP Project
= Linux Foundation®®T. &RHBARTFH/LProjectdd>—D
- RS ZZ X DdHmEBERSProjectddD—D
B CIPORSLNE
- EFEWEERHKODIBAFZIEIZI LinuxDigft
- BEVVMEEMY - T - BRHIREIODOA> 73 >X
— Open Source Base Layer (OSBL) =179 3%
— Upstream Community EZR(CEEE LU CHEI D&

BOSBL # I« XAMNJED1—=>23>

© 2019 Renesas Electronics Corporation. All rights reserved. Page 19 BIG IDEAS FOR EVERY SPACE M IE NESAS



“Open Source Base Layer (OSBL)"” &(&?

BOSBL# i/ AMNJVEI—>3>
» OSBLE G, BETAIA—T>V—-XXTO>1T O MEFHEATD (FZNsIC

o == 2) EEMEEETLinuxT 4 A RUE 1 —3 3> 0—RE

company-specific middleware and applications

\ 6
additional m

s
packages i CIVIL
| (hundreds) INFRASTRUCTURE
—fgEe B — PLATFORM ——
Hinux D'Oit;\'%]t_'ojno CIP Core packages
(tens)
Base Layer

CIP kernel
(10+ years maintenance, based on LTS kernels)

© 2019 Renesas Electronics Corporation. All rights reserved. Page 20 BIG IDEAS FOR EVERY SPACE M zE NESAS




I—5—hEmLTWSEEEE - - -

B IR RZZ X DS AT LDFFE
= REAEH
s EEIL— R (B34, a7 BEREECUTILY A LS

W SR
» FEENEIBLTERASTFXOX S
» REER ERFHOT0 /02— b2 RADERDMIL

— COEEBRUREZFFD
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AR (CBEIRVY Y1 —>3>(E - - -

LONG TERM INDUSTRIAL

Collaborative
MAINTENACE S — GRADE

Development

B Z{PEIHIEIERE — Open Source TEE L THER
s BREAA>S T2 X
= T3 77, BEY SERYERE

B Upstreamd=1=5« (CCHRETITOENFTEE
» BN O—HILTITORLGEA T T O RAEZET=ED

I)Ici.ﬂﬁ:i
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WA A(ICIPZERA U THREZFHFRLET

CIP is the Solution

CIP(&. RIS AT A

REDBVNVEHENBERESR —>
HaR(C 3@ U THI AR EER
Open Source Base Layer CIVIL
(OSBL) ZHEIZL. ERHT S

PLATFORM

since April 2016

https://www.cip-project.org/
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https://www.cip-project.org/

CIPDEENIA I —BEICKDODTZAENTLS

LENESAS Siemens -}~

—_— Codethink Cybertrust H3iz MOXA S“5>&HR—A
CIVIL
INFRASTRUCTURE
—— PLATFORM —— . |
9 : evelopers,
Budget e eg maintainers
l A e lI O hUB1—S3> & HIA/A>FIL—33>
: : Reproducible EDGE X
Open Source Projects (Upstream work) & RT-Linux debian Bulijlds FOUNDRY

© 2019 Renesas Electronics Corporation. All rights reserved. Page 24 BIG IDEAS FOR EVERY SPACE M zE NESAS



CIPOAJ—2

App container App Framework
infrastructure (mid-term) (optionally, mid-term) :I_OOIS ) Concepts
Build environment Functional safety
Q Domain Specific communication [|Shared config. w (e.g. bitbake, dpkg) ;I‘Ci?(;it:gczgr:qeé;tnr;tegy,
8 (e.g. OPC UA) & logging - w/ standards (e.g., NERC
o Middleware/Libraries Test automation CIP, IFC61508)
3 Long-term support
) 9 CIP Core Packages Tracing & reporting Strattegy:t ] g
tools security patc 0
- management
Safe & Secure, o .
Update @ Monitoring Security Configuration Standardization
Q : management collaborative effort with
) . Real-time / others
. update, download i i
c
D) Application life- Export Control
f'z’ 0 Super Long Term Supported Kernel (STLS) cycle management Clapssification
—

Product development

- ' ck .
On-device software sta and maintenance

© 2019 Renesas Electronics Corporation. All rights reserved. Page 25 BIG IDEAS FOR EVERY SPACE M zE NESAS



CIPHI\F>RE&EEIO>TI B

App container App Framework COnCeptS
infrastructure (mid-term) (optionally, mid-term) ~ .
Build environm Functional sa/fety
() Domain Specific communication [|Shared config. (e.g. bitbake, dpk§
9 (e.g. OPC UA) & logging Multimedialj &
Q .
2 Middleware/Libraries
o}
@
] 9 CIP Core Packages Tracing & reporting
. tools
Safe & Secur N
o 4
L] u - 9 ™ Real-time /
g. 9 Real-time support safe virtualization Device
& |
T Linux Kernel (update, download) License clearing
c
T Application life-
fé 0 Super Long Term Supported Kernel (STLS) cygel on rE_xpor_'t co?rt":l

Product development

On-device software stack N
and maintenance

Ol OO ()

Real-time

Security Software

CIP Core WG* update WG*

SLTS kernel Testing

v v v v v Industrial grade
v v v Sustainability
v v v Security

«

CIP Projects and its scopes £ Workgroup
J

© 2019 Renesas Electronics Corporation. All rights reserved. Page 26 BIG IDEAS FOR EVERY SPACE M zE NESAS



CIPOEYDFHH

@ Kernel Maintenance
- CIPZO> IO bSVIDT7O57 4 EFT«, SLTS KernelZiEE L., BERHAICA> 5,

¢) Real Time Support
« PREEMPT_RT PatchZzCIP Kernel\j@R L. CIP-RTE U CEBRERICAS FTF 2K,

€) Testing

o EFEMIBOERZEWICIIEH. CIPTS Y b J A4 —A2KHEZITDRIEZ IR,
@) CIP Core

« EEJL—ROON—R hZFHET D28, &=/I\DFileSystem-1 X —Z% 1244,

Security Working Group
.« HA)\—tF1 UT 1 BEIEC62443DEEEHR— M T 311 RS+ > Ex iR,

(® Software update Working Group
« VIRNIITTTYIF— NEO—REINRY Y 1—33 2% CIPO 7 ICHMHAD.
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CIPOEYDFHH

@ Kernel Maintenance
- CIPZO> IO bSVIDT7O57 4 EFT«, SLTS KernelZiEE L., BERHAICA> 5,

© 2019 Renesas Electronics Corporation. All rights reserved. Page 28 BIG IDEAS FOR EVERY SPACE M IE NESAS



© CIP SLTS Kernelpa&

W CIP SLTS : X277 > XBAE (L 10F+E

B [inux-stable.git A« =4 )LCIP SLTS kernel tree
= https://qgit.kernel.org/cqgit/linux/kernel/qgit/bwh/linux-cip.qgit/

B Maintainer: Nobuhiro Iwamatsu ((82)

Feature backports

Mainline Rews X ) :
H-rrl L-‘--J lllllllllllllllllllllll
Backported P I e
patches Stable (linux-stable) oL

security fix(CTA—7AX
CIP kernel team(C KD A>FF X CIPO'S|EME A 5 F > Xz ik

L CIP SLTS

© 2019 Renesas Electronics Corporation. Al rights reserved. Page 29
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https://git.kernel.org/cgit/linux/kernel/git/bwh/linux-cip.git/

© CIP Kernel team (Upstream-first EFEEF L)

B CIPA(Ckernel A > 77> AF— IZFER

= Goal [ &Mainline/LTS J
» 10FEFBA> 59 BCIP kernelDig

tFeature tReview and test

) -C|{/|Pa(ia:-1t|JiﬁZtream CISIN omainlining 0resu|ts/ Fixes 12,
—Backport93/\wF(E. ¥—293 3
BI(CECZUpstream [aaamehttor_/}
~H DI F, BITILRBIR— R ‘
AiAE (FUpstream &2 £ 3 S S
= Status (As of July 5, 2019)* ® ® O Dovelo J
: i pers
u LanX 4.4.181_C|p33 -Emee CIVIL
= Linux 4.19.56-cip5 ClP kernelteam | ™3™

*: https://qit.kernel.org/pub/scm/linux/kernel/git/cip o Up‘Streaming 9 use 9 integrate

© 2019 Renesas Electronics Corporation. All rights reserved. Page 30 BIG IDEAS FOR EVERY SPACE M zE NESAS


https://git.kernel.org/pub/scm/linux/kernel/git/cip

O CIP SLTS KernelfdFERBY I 7L > A R—RK

€ iWave iW-G20D

B Reference Boards

» CIP 4.4 KernelBU J 7 L > AHh— R
ISy : 'JRZ/GIMTSE Hh— K (iWave iW-G20D)
_QEMU x86_64. 1

Qseven, a computer-on-module (COM) form factor

€ HiHope RZG2M

» CIP 4.19KernelHU J 7 L > A/h— R

)L RXERZ/G2MEBER— K (HiHope RZ/G2M)
—CIPT&#IDArMmv8Y J7 L > Xik— R

— Siemens SIMATIC IPC227E (x64) . i1

Linaro 96Board CE Extended VersionHift

© 2019 Renesas Electronics Corporation. All rights reserved. Page 31 BIG IDEAS FOR EVERY SPACE M zE NESAS



B3—E. CIPL(I?

B CIP projectld. Linux FoundationDt#Z2_-J O MU TIIB LTSN
“TEEF/T L — R” Linux (CIP Linux) ZRF. X>7F>X93370>x0 b

- CY2000

Development,
protection of
Linux OS

Demand for
Long Term
Support

For
Automotive

For
Industrial

- CY2011: -CY2016

Linux Foundation
= NPO for Linux OS, Linux Kernel, Mainline Maintenance

LTSI (Long Term Support Initiative)
= Embedded Linux Product : Long-term Support (2-3years)

AGL (Automotive Grade Linux)

= Automotive grade System OSS Project
= Infotainment Reference Platform

CIP (Civil Infrastructure Platform) Project

ed = Industrial Grade Linux
A‘ cviL (SL_TS_KerneI: 10 years or more) slemens maintains Kernel with Real-Time Patches
aname s . w Reliability / Security / Realtime - -2
» Selected Main kernel from LTS Kernel
‘ every 2-4year and 5 silver members

IWARYB X, EEHIBHDRDS
“BEEJIL—R"” LinuxZ
RBEUEYT

Long-Term maintenance

more than 10 years. (usually 2-3)

Reliability
provide automatic test environment / results

© 2019 Renesas Electronics Corporation. Al rights reserved. Page 32
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rFEZ Ml Android
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WA ADERXDEERRITANdroidVU1—>3>

& 7V —3 3 BTEOHER
« EEEAS - NOMERE(THME U CE RS
. RIRRETOHZ Androidiéis X —H—TEhh

Android Apps

CTS
N A A & Android OSOETEHS
Developer AP - BIEERIEE) Cw FIC K DREMIR (4~5FEET) Tty
« 0ST7 v TF— ML L BEHIERMEDER 0L
Android OS
framework
& Vender Interface® > )\FE U5 5l

B - BRI OEN UEVTSIC & D B =T
------------------ « OST7 VT — MNIMRBDEMHEZEET RENESAS

Vendor interface

®BRHIATFADYVIMOITY
« CIP SLTSZ#*E U TI0FEBDA > FTFH 2 A Z2EH
 EEOITZASY—TY hEULREYV I DT 78 RENESAS

Vendor
implementation

* HE8: Android Developers Blog
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-

FEHLia
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= Yall. )

B ZE=0)(FAndroid(&
 FEEERLIROELIC KD . AndroidDENTZUIZ I FE
» EFEMEROERARE (TG UEBRIAA S 7 > AN E
= LR X(ICIP KernelZE A L. Vendor implementationZzfRHEAC A > 5
= CTS/VTSO#H (CERENTEXD

mCIPTO>TO T

» COHBICHEBIRESZED L — ROSBLZ iRt
= Linux kernelZz& KRR (10F#8) (CA>FTF>2 X
= v4.4 (32bit) (CHDX. v4.19 (32/64bit) KernelzU U —_iFdH
» FEEEEMER (TR SN BReliability (Testing) BX—F
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i

B COHEICITEET L — RDOpen Source Base LayerhVWhE
» CIPIELinuxZENR—XI(C. Nz

b

B EEHZRANAndroidZ5Ek
 )LHR(F. RZ/G + CIP + Android THIBER(TIEX TLETZL

A>MJED—33>&a5RL—33a>hCIPOEEREFETHD. Android
[CHENTE. AT TBIREEEZK DO T, FEMARICHRDBATLNEEWLE
EZXTVWET
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Thank you!
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Questions?
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RZ/G1 Specifications

_ RZ/G1H RZ/G1M RZ/G1N RZ/G1C RZ/G1E

DRAM I/F

Video in

Video Codec
3D GFX
Display out

USB2.0
Ether

USB3.0/PCIe/SA

TA

Package

4x Cortex-A15@1.4GHz
4x Cortex-A7@780MHz
(25kDMIPS)

DDR3-1600 x32bit x2

Video In x4ch
(Digital)

Up to Full-HD x 2ch

PowerVR
G6400@520MHz

RGB888 x1ch
LVDS x2ch

USB2.0 x2ch

1Gb Ethernet
10-100 Ethernet

PCIe /SATA x1ch
USB3.0/SATA x1ch

831pin 27mm x 27mm
0.8mm ball pitch

2Xx Cortex-A15@1.5GHz

(10.5kDMIPS)
DDR3L-1600 x32bit x2

Video In x3ch
(Digital)

Up to Full-HD x 1ch

PowerVR
SGX544MP2@520MHz

RGB888 x1ch
LVDS x1ch

USB2.0 x2ch

1Gb Ethernet or
10-100 Ethernet

PCIle /SATA x1ch
USB3.0/SATA x1ch

831pin 27mm x 27mm
0.8mm ball pitch

2Xx Cortex-A15@1.5GHz

(10.5kDMIPS)
DDR3L-1600 x32bit

Video In x3ch
(Digital)

Up to Full-HD x 1ch

PowerVR
SGX544MP2@312MHz

RGB888 x1ch
LVDS x1ch

USB2.0 x2ch

1Gb Ethernet or
10-100 Ethernet

PCIe /SATA /USB3.0 x1ch

831pin 27mm x 27mm
0.8mm ball pitch

2Xx Cortex-A7@1.0GHz
(3.8kDMIPS)

DDR3-1000 x32bit

2ch selectable
Video In x2(Digital)
/CVBS In x1

Up to Full-HD x 1ch

PowerVR
SGX531@260MHz

2ch selectable
RGB888 x2/
LVDS x1/CVBS out x1

USB2.0 x2ch

1Gb Ethernet or
10-100 Ethernet

No

501pin 21mm x 21mm
0.8mm ball pitch

2X Cortex-A7@1.0GHz
(3.8kDMIPS)

DDR3-1333 x32bit

Video In x2ch
(Digital)

Up to Full-HD x 1ch

PowerVR
SGX540@260MHz

RGB888 x2ch

USB2.0 x2ch

1Gb Ethernet
10-100 Ethernet

No

501pin 21mm x 21mm
0.8mm ball pitch
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RZ/G2 Specifications

% Under development
Y¢ Under Planning

_ RZ/G2H RZ/G2M RZ/G2N RZ/G2E

DRAM I/F

Video in

Video Codec

3D GFX
Display out
UsB

Gbit Ether
PCIe

SATA
Package

4x Cortex-A57@1.5GHz
4x Cortex-A53@1.2GHz
1x Cortex-R7@800MHz
(37.6kDMIPS) Parity/ECC

LPDDR4-3200 x128bit(ECC)

3xMIPI-CSI2, 2xDigital (RGB/YCbCr)
up to 8input image can be captured

Support up to 4k resolutions
Decoding : H.265,
Encoding and Decoding : H.264
PowerVR GX6650@600MHz
2xHDMI, 1xLVDS, 1x Digital RGB

USB2.0 x 4ch (2H, 2H/F/OTG)
USB3.0/2.0 x1ch (DRD)

1ch

2ch (Rev2.0 1Lane)
one of the 2ch is shared with SATA

1ch(Pin Shared)

1255pin T.B.D.

2x Cortex-A57@1.5GHz
4x Cortex-A53@1.2GHz

1x Cortex-R7@800MHz

(25.3kDMIPS) Parity/ECC

LPDDR4-3200 x64bit(ECC)

2xMIPI-CSI2, 2xDigital (RGB/YCbCr)
up to 8input image can be captured

Support up to 4k resolutions
Decoding : H.265,
Encoding and Decoding : H.264
PowerVR GX6250@600MHz
1xHDMI, 1xLVDS, 1x Digital RGB

USB2.0 x 2ch (1H, 1H/F/OTG)
USB3.0/2.0 x 1ch (DRD)

1ch
2ch (Rev2.0 1lLane)

No

1022pin FCBGA, 29mm x 29mm
0.8mm ball pitch

2x Cortex-A57@1.5GHz

1x Cortex-R7@800MHz
(14.3kDMIPS) Parity/ECC

LPDDR4-3200 x32bit(ECC)

2xMIPI-CSI2, 2xDigital (RGB/YCbCr)
up to 8input image can be captured

Support up to 4k resolutions
Decoding : H.265,
Encoding and Decoding : H.264

PowerVR GE7800@600MHz
1xHDMI, 1xLVDS, 1x Digital RGB

USB2.0 x 2ch (1H, 1H/F/OTG)
USB3.0/2.0 x 1ch (DRD)

1ch

2ch (Rev2.0 1lLane)
one of the 2ch is shared with SATA

1ch (Pin Shared)

1022pin FCBGA, 29mm X 29mm
0.8mm ball pitch

2x Cortex-A53@1.2GHz
1x Cortex-R7@800MHz
(7.5kDMIPS) Parity/ECC

DDR3L-1866 x32bit(ECC)

1xMIPI-CSI2, 1xDigital(RGB/YCbCr)
Up to 2input image can be captured

Support up to FHD resolutions
Decoding : H.265,
Encoding and Decoding : H.264
PowerVR GE8300@600MHz
2xLVDS or 1xLVDS, 1x Digital RGB

USB2.0 x 1ch (H/F)
USB3.0/2.0 x1ch (DRD)

1ch
1ch(Rev2.0 1Lane)

No

552pin FCBGA, 21mm X 21mm
0.8mm ball pitch
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