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S500 S700
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6441 2BEHERD SEERR
RVA23+Vector Crypto RV64 GCB(V)
E302 E315
3gmIKE: 3K
RV32 EMZc RV32 IMAC(B)(F)
E200 E310
32ﬁi 2RI 3K
RV32 IMAC(B)(F) RV32 IMAC

E100

2k
RV32 (E/1)(M)(C/Zc)
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S516 S500A
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8g&j@¢l§§ggmb7kgﬁ S500 ZE4
RVA23+Vector Crypto (ASIL-B)

R500A/R520A

6 BIRE IRk
ASIL-B/DIAIE
RV32GC(B)(Zfh)(P)(Zicond)

E320A/E330A

3% /60K E:
E320 ZE#] (ASIL-B)
E330 ZE#L (ASIL-D)

E302A

3K
E302 ZEH) (ASIL-B)

6B iRk
RV32 GC(B)(P)(Zicond)

E320

3AINE
RV32 IMAC(B)(F)(P)

ESO00
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RV32 EMC/Zc
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> LR EE &Y BZIR N T RIEIKE (Time-Critica)(ESHERSR. X IERZBEFTEZEFIAT RS
it

fREE: SCRTRRYR U MEESERIRTIMLE.

RIEFRERIARL: /977 BEE R AT FMERER M, SER R ER R IREB BRI HLH.
RARRE: sIFETMARRIESEERT A —ERFL.

SRS 28T RUEE IRt IEES.

(RIER: Felggm DRI EPRIGER, S3IRESHIT. SIREHESFSEATER.
REFER: SXHINEEERS.

BMERR: FEFRSIITRIERS.

ZEBRSEIM: SIFHTIHENESRES.

gt FEEF—EHEIE, LIRLHEERIZE. CIRMKE8E.
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> SERZRSZNATIAE. DB, MizhX. BriRE. BESFS10uE. BEYEK (loT) . SGRESRIRRLIN EREHIERIHEH, XI
BEIEALIE S R ESS BN N AT EERYSERT X AYTE R IEFEIEN.

QXA ENE R O SCAZ FEE MRS
e ik I 5 jeo
SESEAEREN | ENSHSADASRAN ST IR T ERER EXERY Crerr gl EAIESE + ARM
TAk4.055EEERIS T R RS HERS S R RS REEew S*++z5) ARM
MEMATMAAANS  swen. CRRG. STRBASTLBET KRS EEARIR ST 25 ARM
SGEMENEHARE MR SENTRMEEREER PP R*ZE5 EAIESE + ARM
oIS A S e RS ERIEARTOS + TRMCU/ALEE REELY AU+ Z5] BEiESE
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> ZHMFIT BRI RESLU R ETIE:

e BE<EEHMmIRITIER,

HREFRERERL . <EHATE S eI THTFNER .

(RAREE: PEGIRRTISHERE, €0, RE, XIFREFH.
R SRS 4EEDSPFIFPU,

(RIER : SRS ZB S A,

AEEE: XAKIHEFERTIRT, SFload/Store pairfl f&; 124HI0—EutEN.
IBMERS: SEERAIFreeRTOS, RT-Thread f1Zephyr,

SREEMME: STRIRIERY ~ 42880, SFFET SpmpRYERIFEIML.

AISEl: FERTEMRIRARISO26262 Part 2, 5, 8, 9, 11337 FF 4.
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R5004
CLic RS00 Core
RV32 IMACIBNFDZfhNP)(Zicond)

Debug Machine-mode, Supervisor-mode, User-mode
L11% L1 D%
ITIM DTIM

Sight

Uncore
Flash Port Memory Port Peripheral Port Front Port

. . » »

B4-bit AX] B4-bit AX] 32-bit AHB-Lite B4-bit AXI

5

g )

s
ZE
i N5
SHEEE
L1 I5<4EZ (L1 19)
L1 #EEZ(L1 D$)
FhET
HF(ESAIREATT(DSP)

FRIZEETT (FPU)

R IRER

/%\é%ﬁ I:]

CoreMark
(CoreMarks/MHz)
Dhrystone-Legal
(DMIPS/MHz)
Dhrystone-Best
(DMIPS/MHz)

1 A
RV32 IMAC(B)(FDZfh)(P) Zicsr Zifencei Zicbom (Zicond)

3Z¥FMachine-mode, Supervisor-mode, User-mode

PMPXISEZRERIIA161, STHFAIRIZPMAIGE, SXiFSpmp
SPMPXigEREAIIA164

6 BIREINFNASRKE, T Tl2§ (Branch Predictor)
ITIMFIDTIM, X/NIaJECE (0-16MB) , ECC mJifk
KX/NAJECE (0KB-128KB) , #E&ZEHRIE32B Cacheline, ECC mAJi%k

K/\AJECE (0KB-128KB) , PUE&ZE#HIZE32B Cacheline, ECC mAJik

CLIC shitfizblas, Scismik 1008 MRIEHT
S IRERIA R RET(NMI)

HEFEEMIRISC-V RV32PHHE

STHREUERE. SRR, LAKRISC-V ZIhEEIFminfE

WiiER (Debug module) I3FITAG/AJTAG, Z#FSBA (System
Bus Access Port)

IRESHELR (Trace module) Z#%HRISC-V N-Trace

1. 1RO (Flash Port) : 64R7REAXIEREEO

2. BTEEND (Memory Port) @ 6MuAXIZEREN

34M&#EO (Peripheral Port) : 32{i7AHB-LiteF#

ABIE#EZO (Front Port) : 64fAXINIZO, BAFINBENIGDEHE
BFfE, EREEEL0 DSSCIIO—EE

5.79
2.55

7.29
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— —_— CPU Security
B RS500AERAEFESEG. BRigiar-m OTP 4Kbits || TRNG
. R500A R500A E302A Crvoto Enine
PRNA, BERSUTSS FPU PMP | FPU | | PmP 64KB 64KB e
ITCM DTCM Safety
16K 16K 16K 16K
ICache DCache ‘ ICache DCache WWDT EWM
o BYIREIRKIER 64KB 64KB ‘ 64KB 64KB l SPI Debug Interface ‘ | PVT Sensor |
ITCM DTCM ITCM DTCM Clock CPU
¢ 'I%EEZ_S}J | JTAG Interface | Moﬁ‘i:tor Monitor
Video Bus Cat XDAC
e .
¢ 1&12%%5 /)EJZ//I\ é%éﬁ [ Video SRAM 2.5MB ECC Error Injection
ISP 4K@60fps LVDS TX 2}4{4 (1x7) Lane
E..I-J\&?_}AH:}LE%B% 105Mhz Pixel Clock/L [ Display Controller Fusa Manager
MIP RX D-PHY 4L MIP TX D-PHY 4L Video Bus Fabric T
BEHACMSIRLEEE | ” °
10 Bus Fabric SRAM TMB
CAN FD x2 SPI/QuadSPI x3+1 l UART/LIN x3 TCSR SDMA
12C x8 PWM x4 H SuperlO x2 | IPC | | PRCC
Peripheral DMA Peripheral SRAM 8KB | Peripheral Bus Fabric ADC 2.5Mbps 8ch
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R520A

Interrupts - CLIC
ATE h Trace

ESWIN
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Flash Port

b

128-bit AX]
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R500 Core
RV32 IMAC(B)NFDZfhMPNZicond)

5 1E

=l 2378

RS
ZE
K
=y
L1 f5E (LT 19)

Debug PLIC

Machine-maode, Supervisor-mode, User-mocde L1 #0R2E7E(L1 DY)

L1 L1 D
ITIM DTIM
(ECC) (ECC) M ESUIERIT(DSP)

Memory Port

Y

128-hit AXI

Uncore

Peripheral
Port

@

32-bit AXI

Front Port

@

128-bit AXI

FRIZEETT (FPU)
B IRER

SBA Port

"' BEO
64-bit AXI
CoreMark/MHz
DMIPS/MHz

DMIPS/MHz

1 ik

RV32 IMAC(B)(FDZfh)(P) Zicsr Zifencei Zicbom (Zicond) Zilsd Zcb

3Z¥FMachine-mode, Supervisor-mode, User-mode

PMPXIFERERIIA161, FaIJRiEPMAIGE, ZHFSpmp
SPMPXiFERESRNAT161

6 BIREINFN A RKE, Ho X Tull2§ (Branch Predictor)
ITIMFIDTIM, X/NSeJEeE (0-16MB) , ECC ik
K/NEJECE (OKB-128KB) , #hEg4EHEIE64B Cacheline, ECC %

X/NAJECE (0KB-128KB) , PUE8ZHEIE64B Cacheline, ECC mJi%

CLIC hitfriziles, SciFmil 1008 MRIEHT
SCRFPLIC iz, E2303F102440 M8 IR
SHFAIIRE AR iR ET(NMI)

FEERIRISC-V RV32PIERE

XIFEE. BEE, LIKRRISC-V Zth=EEEF AR

@5k (Debug module) 3Z#FJTAG/cJTAG, SX#5SBA (System Bus
Access Port)

IREFAELR (Trace module) 3#%RISC-V N-Trace

1. (AfFEEO (Flash Port) : 128f7RiEAXIEREN

2. WTEEO (Memory Port) @ 128fG7AXIZE#EO

39M&#E0O (Peripheral Port) : 32{AXIE#EO

48180 (Front Port) : 128 AXINEEO, FBBFHMEREN A S EE
5. Debug SBA#E[ (SBA port) : 64{7AXIZE#EO, AT Debug SBAiSESMD
RSy

5.81 single-core 23.25 quad-core
2.83 single-core 11.32 quad-core

7.69 single-core 53.83 quad-core 12
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Build to 4 DCLS CEs
(Up to 8 physical Cores)

FHEERSHFRNR, R520A TopRt=FTREHRSE

RLERY: SNGL(Z#%),
SPLK(%split-lock#%), DCLS(Zlock-onlyt%), FE=F4EM N LEEREC.

JTAG =t

R520A_TOP

Debug FLIC PLIC_jrgs
Bus Matrix
CLIC irgs
iR B Sl s
ATB "L “L A L : r B o
. E % R5Z20A R5204A R520A R520A
SNGL 1,2, 3, 4ﬂ1& E; care Elcora :Lcore core
r cmp cmp cmp cm
SPLK 2, 4]k "= Cacho SRAM Port
: TIM SRAM Port
. “ \ N AXIM AXIM AXIM AXIM
DCLS 2,4, 6,800k (EEBOATEIE) Tt Pt i s
(Up to 4 physical Cores) (Up to 4 physical Cores)
R520A_TOP R520A_TOP
JTAG ——+  Debug ‘ PLIC € PLIC_irqs JTA6 ——|  Debug PLIC « PLIC_irgs
Bus Matrix Bus Matrix
CLIC.irgs CLIC irgs
g""_ AXIS. Bl APBS
_ ame 1rl v Y l vy Y ¥ . “l “_l 41 r"+_§ AXIS
E R520A — R520A | R520A R5204A E ] e T e
= cors —y " core B— é core core |[] core core Split_EN
cmp omp
" Cache SRAM Part i 1
5 TIM SRAM Port

AXIM AXIM AXIM AXIM
. . Flash Flaghi Flazh Flazh
E-solution to win Lml mpl u»l

LLPP

AXIM AXIM AXIM
Flash. Flash Flash
LLFP LLFP LLPP

_
. Cachia SRAM Port

: TiM SRAM Port
ANIM
Flash
LLPP
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HitEERZAEFINEEZ 295 — 150 262620y visE

ESWIN

SEooC Assumption

SEooC

‘:\

CPU Level Design
CPU High level Design(HC)

L)

8-11 Confidence In the use of software tools

9. Automotive safety Integrity level (ASIL)-oriented and safety-oriented

[55 ey decomy With respect t ASIL Gilloring 1 [ Amalysis of dependent al
[9-6 Criteria for o v of | [0 Salety analyses

[ 10, Guidelines on IS0 26262

[

11. Guidelines on application of 150 26262 to semiconductors

E-solution to win

1ISO26262HRYVIEEL

HSR
A\

Submodule Design
Submodule High level Design
Safety Analysis

FPGA Test Plan

CPU Level Verification
CPU Functional Verification Plan
CPU Fault Injection Testing Plan

/

&

N /S

Submodule Verification
Submodule Function Verification
Submodule Code Review
Submodule Fault Injection Testing
FPGA Test

RTL

Implementation

Submodule Low Level Design
FMEDA

ZHH I E IR £ SLRTZI E I TRIVIEEL
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IV. ZEARBITRSERIZIAEFIIGER £151E — ASILAE

ISO 26262 B MEHEERNEER SNEMTE, BEMESHEE~mBhEmRE.
SRRRFERHHINGEENRZSMAE, EHFECU, BMS, ADASFHFXHERIR,

ASIL ((REREZREIEFR) FANIFHK: A, B, C, D, HPASILDAREFHRELER, ASILFRIRERT
ENEE: FEENE. REFAEE,

REBFORBEEFRBURADT. TR, EREUSRENH.

RIFASILNERHN SERFRRI HEHERRTH .
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3JF1S026262FF X FEHBRFIEMIEAITER, R500AFIR520AIET ASIL-D FRHITHE.
33F15026262F X FHEMFM=FIREHEEMKHAIF/R, RS00ATFSASIL-BEL, R520ARITFS ASIL-D Fh.

FmRER R

Register Parity Check

SRAM Protection

Bus Interface Protection

Isolation between Safety and Non-safety
DCLS

YV V. V V V

» Fault Injection

SR 2T
> STL
> LBIST
> WWDT
» SRAM Bit-Interleaving

E-solution to win
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B T 728, 23020305,

Functional Safety Documents ——

E-solution to win

R500A-fusa-002 Configuration Management Plan

R500A-fusa-003 Change Management Plan

R500A-fusa-001 Safety Plan

R5004-fusa-004 Functional Safety Personnel Capability Matrix

R500A-fusa-005 15090071 Certificate-Beijing ESWIN Computing Technology

RS00A-fusa-006 Verification Strategy

RS00A-fusa-007T SEooC Assumption

RS00A-fusa-008 DFMEA Report

R500A-fusa-009 FTA Report

R500A-fusa-010 DFA Report

R500A-fusa-011 FMEDA Report

R500A-fusa-012 Safety Case

R5004-fusa-013 Safety Manual

R500A-fusa-014 SW Tool Evaluation Summary

R5004-fusa-015 Requirement Mapping Table

RS00A-fusa-016 Document List

RE0O0A-fusa-01T Product List

RS00A-cfmt-rpt-* Confirmation Review Report

Design Documents

Functional Verification Documents

R5004A-de-001 CPU High Level Design Specification{H5C)

R5004 -de-002 CPU H5R

FPGA Testing Documents

R5004-fusa-007 SEooC Assumption

R5004A-de-hld-* Submodule HLD

{One HLD per sub-module, for a total of 18 documents.)

R5004-de-lld-* Submaodule LLD

{One LLD per sub-module, for a total of 18 documents.)

RE00A-dv-001 Functional Verification Specification

R500A-dv-tp-* Submodube Test plan
[Ome test plan per sub-module, for a total of 18 documents)

R500A-dv-fer-001 Functional Coverage Report

R500A-dv-cor-* Submodule Code Coverage Report

(One code coverage report per sub-module, for a total of 18 documents)

Fault Injection Documents

User Documents

Verification Reports

R500A-fpga-001 FPGA Architecture Specification

R500A-fpga-002 FPGA Test Specification

R5004A-fpga-003 FPGA Test Report

RSO00A-fi-001 Fault Injection Specification

F

R500A-fi-rpt-001 Fault Injection Repert

RS00A-de-003 User Manual

R500A-de-004 Integration Manual

R5004-de-005 Configuration Options Table

R500A-wr-* 1xx Verification Reort
(A total of 71 verification reports)

18
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- ZHRB T EEBASTUVEERIAMENE, B 7 =EREFRNARES.
- ZHifEhEPIR(H5EEAISafety Package,

. R500AI§|ing*EEH14’|\E. 20256FS ARG MIAME, FEALIKEMEZEESRETUV ASIL-B INEERLIAIEAY
RISC-V W%,

« R520AiT%IF20255EQ4BUSASIL-DIEH,
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IV. ZEHRE T EERZIMEFIINRER 2151 — INEBES

Certificate Certificate

Functional Safety Management

E-solution to win

F3 Managemss [TUV Rhsinland)
No.: 968/FSP 2901.00/25 150.26283 - Rowd vices - Fuctor by
Product tested Soft Inellectual Proparty (IP) Centificate Baijing ESWIN Computing Certificate No. PERA-FEM 1 TT.0NED
Ll Tﬂmm |n1I ':::-Fg Cartified Company Bl ESWIN Compasiing Techmology Co. Lid.
pyy aIH M ' & Lacation Reaarm 101, 18 o, Bulidieg 3. Mo. 18, Keckuang 1085 Siresl,
Building 3. No.18, BOW (Besing Ecanomic Tochnological Developman: Arsa). ESWIN
Kechuang 10th Streal, Besiny City,
BOA {Beijing Economic PR China
- :
Dherveloprnant Arsa), Scope of Certification 150 M242-2:20110 [in sxtracts| Managemand ol funclional salety
Baijing City 150 2E2E2-4-2018 [In axtracis] Product devalopmant ol the sysiom lavl
PR China ! 150 26382-5:2000 development wl the hardwars level
. 150 DEIED-8-2018 [In axtracis] ProCesses
D — FE00A IS0 BEFEZ-4:510 ASIL-oriented snd sslety-ceiented snstynes
i vl SRR Hassr R In mekcition, the Part 11: Gl e ion of 150 26 tn semiconductons
‘aken i 3CE0UNE AOr AREPCRAIE [UCGETONT o COmRAIFC Wit 150 752625,
Cades and standards 10 2626222018 IS0 28262-82018 i
130 2626252018 150 2628252018 The Certified Compary has sicomsshully demonsiraid during in audi process that a Functionsl
Salty Managamani Sysiem has e ssmabdshad
Intended application The soft rnaleciusl Property (IF) RISC-V procesacs RS00A. developed as a Salaty Maiurity Lavel: Managed
Elament cul of Corest [SEooC). complies with the appicabée requirements of 150
26262 lor ASIL [ regarding the svoidancs of systematic laulis and for ASIL B l""l‘“-m‘::"-’“‘ﬁmm" ha iy =
qﬂﬂ"mhlSILaﬂm ol el = mumm—quhhsmdmmmwmm
In axddition 1o the sbove Bsted standands IS0 28262-10 and 130 26262-11 were -
used 19 Suppon The evaluation K ‘This cowees integrated circudt development at Sysiem and Hardware Lavels of 150 262
i 150 M2 Party 27, 40 812, 874, 515 snd §-18 arw exciuded from this certification.
Specific requiremanis mmwmmumﬂnmmwy'dmmdﬁm Ei
Ery the T, of the of salaly Marud, e a8 A part ol the much! process: . and F oy relabed 1o o
Mﬂlﬂdhwmﬂ E-'\ mmmmwnmmmum-
Wil il 030-05-20 ?‘i Th‘ﬁhﬂnﬁmuﬁ-ﬁ-hhw locabon and their invohed depariments.
-dé ‘witich comply with the erganizalional FEM reguiramants lor the listed Ecopa of Cerilficaiion. |t
A5 lome ot meplace any kind of procuct specic C g POt Bt
; A OF SESSELMENIL.
E__ Validity Thes césfblitile i vl unt
TG e o G CONFICAID & B Lpen an n tha Car ngram CERT FSF2 VA0CE0in i ‘r',; ) TUV Rheinland Industrie Servic H
‘sctunl varsion, whoss nesuie are docusmemesd in Pleport Ko, SGRFSR 2001 00728 cated 2005-05-09. Tris canricate i vali only for ¥z ! P Bereich Aul At
frouris. which ang identical with tha procet iesiod lsseod by i conificaton body acrredied by DAKKS accending i 22 h.:_ b —— Fur o
(Do ENISOAEC 17065 The acoredittion is only valid for the scops ismsd in the annes 1o the acorediation cenifcain ?; -_—— A ¥
D-ZE-11053-0c-00. LY
. - i Cislogne, 20231109 n.aurq (i) Wi Fanwonn
TUY Bheinland hnd e Service GmbH iF
Beraich Automalion EE TV Fwintang mmmamumnﬁ
Paiicnats St 4 i iz . zmmu-;:-m-.:::-—hu::
Wi, 20080830 Brr sen Ste l“ . e E:: m::‘mm el 30 ceoaranied © Fapon be. FlA-F M 17T 012] dees 2003 |G- 1L lsess by Ta carieasan tady soadnes
G Tocanc B0y Sl § Secuy G AOTEIEn & OF] Digi-ing. (FH} Siolan Gal ¥ 95 Cnlogn = Sy b L o W by ki
WwWw Ts-products com = www Ts-products com - . .
WWWLTUV.COm A TUVRheinland™ WIWWLTLIV.COHT TUVRheinland

Precisely Right.

ZZHRfHIHE R500A ASIL-B IHRER EINIEIES

Precisely Right.
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BEIJING ESWIN COMPUTING TECHNOLOGY CO., LTD.
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