H RS REY IR SRR
RISC-VR ER&S S A (HERIS)H &

(HERIS: High-Energy RISC-V Instrumentation SoC) |

y
REAN: EFE PERZERSSEVIEHRRAT(yxcui@ihep.ac.cn)
BIRARKR: PRl . EFE. B3, 5. BEkR. £, FH, R -
TR . K. KIBEL. K&BIR. KR o ey

Bf j@: 2026-08-11

E_ T =REERBEFEERRNBAFAFS - BF
»
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MR B =

> (ERBIiREFFIEH > PAHL-LHC 4

Detector

f5 57

Front-end ASIC
%%'755(—'3 Herib

DAQ System
B R S

Offline omputing
J i R AR S A

> SEEEMEREOT > SEEARBY > BiREIRL

7.5xT10% cmes: SOMZ+ oz 100+ seisiic
VESTIEAR TS -7 fiF, SRS ST ATLAS ITKEE MBI H S0, it TB/SYURIABCRI, BRI R TS,
FRYCHOERE 2000, IR RES S 7 A TR 1. 7M1 3m?,  SEBIRHRL T L SR S R

GLEESE BRI

BEMET K. BAREEESHEURESGLEIRS R, XEFKEEDIHEFZMNRAEELZEOQ,
ZEETOFRAIRE . EHNTEEINEETRAOORE,

5/8: TheATLAS ITk detector system for the Phase-Il LHC upgrade

& 7O #LUD K PILUL fy
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E4%ASICE5RISC-V
> fEGASICEEN: FEL 5B > F—RETBER: RIE5EE

) RERBERL: AIXPRREAESIREE AL, IR, SERTTR: RS FHERIS (E 5k,

FEREERE: MR, AL RARAR, SRR B EE VIR S 2R GORS N,

BREERS: SRR S S A RIE T

7

ZGASICEKEEESHNENNT, EENKPETERFHNEEZFAMEREFFTK, FESIARNREITERE
® RISC-V.E— 1 ETHEESERNNFRESERY

> AR - BHEAE > WERE - REERUL > RIGTE - HREH

W TSR, SRIELRE. 57

/INERR 5 EPBE g S
H
ﬁﬁ?@%ﬁ?&@ﬁmgﬁ1%ﬂww¢ R ERS (], BB AR U 4T %, FEUTE BRI (i, ) SE
e R O AR TX86HY L T4%, B I PEfE S LIRS, HRACRETHAS.
L BRI O TRBEFMESEA
PSR REACEE, IR P IR S L B DA, © RIS MDSPEHNZ M A A RS, i fE
RISC-V FRiicgst T S R T TR BT R SAT R, REHCGT .
TFURISARRIE, TCEHN, ORI BRI R - | ‘
GE AR R, SRR A . | HISRASICHRBER & R E SR A |
CONBIRRAENIRBLT, WAL HIER, T SRR RTSRAR TS A A ST
BT 2R L1 E 5 S U PRI AR PRE R RS2 51T
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HERIS & 1t

HERIS (High-Energy RISC-V Instrumentation SoC) 1% RISC-V S5RiliniIRNIzERIS, SLCIRNBREFAR
® HnIASEES TIERE&KE

o SH FEAAIE,

o ZIZREX, BEWIENERREATMA . HIETIRE

RRAFSHRIRNERANEBEHWKF . B IERER,

HERISIHXI B SN F B EIZH S HFLATRIC(—XEBZMN T30 psit@ o8, FEIOumUENESRBE.
SER. RIFENEESMARIFNEEEL T, https://doi.org/10.1088/1748-0221/21/04/C04028), fELEal &R,
FHEMBZ LB ASICIEH T A (FEFASIC->S0C)

HERIS-V1: HARKUES RBTT &

2024.11 2025.10 2026.02 2026.03

® ® @ ®
HH )Esh 58T bR [B] Fr 5 5 T & IE IR
SERTRNGHARR, giorse | SEMRTLEG . (7 Ebiur s STWALE A IIRETIENE, Pl

Ho 5 B0 AR A S T ﬁ”ﬂﬂ%fiﬂ” RRGEHE N emonen s mtins 5t
oy L 54

R

0 H#%BD B

stitute of High Energy Physics, Chinese Academy of Sciences



HERIS-VIZaARTIZES¥

> #Z0EB9 (Tiny Risc-V)
CORE (Ti ! - [ . | I
« RV32IM 5% & CLK Sy E IF - Instruction Fetch i ID - Instruction Decode E EX - Execute i
—— | | |
« Z=RmKE RST | i i | l | @ i
 CoreMark/MHz = 1.7 : ! i i T i
> JTAG ;%D TCK o : A : A J : :
™s | | i I I l
«  3X#FOpenOCD DI JTAG module || : CLINT l ‘ :
= | _ |
o ijﬁ%.:GDB -IEJ-EEEE}J - TDO : i REGS = Write Back E :
A
> YMEZ Y Y Y
RIB(Risc-V Internal Bus)
+ 4 KB ROM, 32 KB RAM } y 5 } 3 ) y )
Y | Y A Y Y Y \i
« X#FI2C. UART. SPI ’ ADC-to-
ROM RAM Timer UART GPIO 12¢ SPI Ethernet
« B UDPHMYXERE LAz e
£ sy
> TZ28#% TEE o o
- 55nm ILZH#IE 1: ROM IS | =
2: RAM I=8 @)
« T {ESM=ER 50 MHz 3: Bin REDIER it =
4:10 e =
 [HEF 1020 x 1196 um e =
« T{EEBEE12V slale[s/a/slsln/o/s/s/u/a/u ulu}

HERIS VA1 RE R SCHIE (2025510812357 E

b B A HD R B i
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HERIS-V1ig it 0iE : #RNERMAL R IEIUE

> FTBI2CHEIRFAEFPGA EIRIE > A SPIEERFHEFPGA _LIGIE > EHEHAAE LASISGDBIE )

CigR ILARIREER

WAStats: ide

JTAG tap: riscv.cpu tap/device found: 0x1e200a6f (mfg: 0x537 (Wuh
ex1)
(gdb) load
Loading section .init, size @x68 lma ©x19800080
Loading section .text, size ©x830 lma 0x10000068
. Loading section .data, size 8x70 lma 6x10800898
g%, '
A_A La) ? Start address 0x10000000, load size 2312
Transfer rate: U7 KB/sec, 770 bytes/write.
COMS6 (gdb)

N 1500 v

UARTEif 4558 (gdb) monitor reset halt

--- RISC-V Bootloader Started ---
Initializing SD card on SPI channel 1...

UARTEHEER = — ‘ 2] SD_INIT: Failed on CHDB
ILAZER 111 FATAL: SD Card initialization failed. Halting. 11
2 R & 2 a1 TargetRM size 14336btes Ned to read 28bock rom D car.
::i 8 1:»2; R L e e = Stating to cpydata from SD:@0x® to RAM:@0x10880000. ..
s . [12C] Write Addr=0x1234 Data=8xAC gla + > > » B aa X x o P .
T == - & 110 EATAL: Failed to resd mec
[12€) Verification: Wrote @xAC, Read back @xAC

[7) ssettrsee

[12¢] success||

» > RUROMANHESSISEF > HESDREHAN

= e BRI N e
) P S AOCHIREI R ® E%ﬁ %TR HH]ZIS AA R )
o0z FIFOR 4R ° E '—')-_"l EJHMZIS& *I:I J—‘— | coms v
e CIEFMINGIR 5 A ROM == % SR : N 115200

10000204 4 CIEFRIS IR E=t iz 8
TREie Bl : None

RIS RAM 8192x32 ROM 512x32
569.26*307.045 um 75.845*300.46

SPI Test
SD Card on SPT CH-1 initializedsuccessfully.

1. Writing 512 bytes to block address 16e...

. fe = > Write complete.
J:ﬁgﬁﬁ aERE |;\ w«i@%xm 00 2. Reading 512 bytes from block address 1200. ..
— System Initialization — — Measuring Baseline Voltage — | troases > Read complete.

Board IP set to: 192.168.185.111 (0xCOASBIGF) [ELoalacitr: E18 o CRRFRIEIE ) e 20 5  write data is:05, read data: @5
Board 1234 il FEIEEEY o = write data is:06, read data: 06
oard port set to ) [signadacio: 517 ZXTRLEL yriscv_soc_to stifo_data_outi3 10 12220223 [MEGEIE =N e/ () B AddTimestamp  ~ 4 : !
Destination IP set to: 192.166.185.43 (0xCOABBIF3) Si gnal@CH1 - 616 - = write data is:07, read data: @7
Board port set to: 1234 z‘g‘jgm e : = e R write data is:@8, read data: 8

I Hi: 51 L 5 7
VDP Cofig Reg (0x10) written with: 0x00030400 bigalens s e write data is:09, read data: @9

tinyriscv_soc_top_0..corefgmii_eai7.0) fo2

UDP Config Reg (0x10) read back: 0x00030400 Signal@CH1: 518 () s rEes write data is:0A, read data: OA
UDP Config Reg (0x10) written with: 0x00030400 zmﬁgx ffg ] 4oibise write data is:@B, read data: 6B
ion 5 _ At

write data is:8C, read data: eC
= write data is:8D, read data: €D
) =atmee 10 write data is:@E, read data: E

()= ADD8 v 4

(AR

Institute of High Energy Physics, Chinese Academy of Sciences




HERIS-V15{5F 1
> SPIARIISDR{PEEE, FHLEE

W ey [£] > [4] [»] ) = cote: a1 |
50,600,000 , | , [

n X BB 28,247,001 | | 0 £.¥ -28247.091  x1ns : (@ (@)

[1:0]

> 12C: ZRINAT24C32{h ERE, EhmiBIER

BySySgighglgigiplaSySyNgtgtgigiplp St yBySgtgtgopipipSytySyBgtghgigs g in iy
N | ) S O | — S ] E— | —

¢ Create FSDB file 'tiny.fsdb’

> RISCVE A Ei5SIIEIgE T
gigigft?;z%ﬁg:::::;(:':nzr:fv,soc,tb,sd), layer (@). ﬁh%iﬂﬂiﬁfﬁﬁ& :

: fsdbDumpon
200] Test starting..

;gg% bsin;tggzln?iiglé;ri?t;i?;;i:gtl;él;(h/myiad(/myiad( 1 A ﬂ%a&zﬁ &%T&X{q: y *E?E% EﬁSOCiﬁi+§?ﬁ){%.Sfﬁﬁggﬁi§yﬂ . bln
300] Reset.retesed CRU. ond aviomated ADC test start.
X4

Running Test: Basic Interrupt...
-> PA

Running Test: Register Read/Write...
-> PASS

208] UART Monitor: Started. Watching tx_pin.
200] UART Monitor: CLK_FREQUENCY= 50086080, BAUD_RATE= 115200

--- system Initialization --- 4572- = Tb/\\E{J H j{q:ﬁj\"‘-laj /N ?K{L-F
Board IP set to: 192.168.185.110 (©xCOABB9GE) 2 N \H =14 -b|n %I 94 | RAM
Destination IP set to: 192.168.185.240 (BxCOASBOFG)
UDP Config Reg (©x10) written with: ©x88830400 = s \—s— 10

Config Reg (6x18) read back: 6x08030460 3 N }thg_z]uﬁ#JE{j'*}:l¥

config Reg (0x10) written with: exeee3esee

Config Reg (0x10) written with: 0x000309400

e e v oS e ratl =i ml=Econ Finiaimd] aFber serdion noms pacate: 4, RIEELS TS| SR IFAENRE AL 1 bibhE—I6

Sfinish called from file "source/testbench/Auto_test.v", line 287.
STinish at simulation time 35000200 3 Q:t
ves simulation Report L] =]

Running Test: Counter Increment...
-> PA
Running Test: Polling Mode...
-> PASS
Running Test: Stop and Reset
Running Test: Byte Enables...
-> WARNING: Byte-write to timer registers is not supported by hardware. Test skipped
-> PASS
Running Test: Boundary Value (VALUE=0
-> PASS

i 35000200 ns
CPU Time: 1314.340 seconds; Data structure size: 25.5Mb
Sat Oct 11 18:52:39 2025
cPU time: 4.425 seconds to compile + .464 seconds to elab + .488 seconds to link + 1314.384 seconds in simulation
erdi KDB elaboration done and the database successfully generated: @ error(s), @ warning(s)

Using base file path: source/testbench/core_test/I-DELAY_SLOTS-01.elf

= Test Suite Finished --- split RAM Fast Load Complete ---

Result: 7 [/ 7 tests passed. Reset released. CPU starts execution from ROM.

ALL TESTS PASSED!

UART Monitor: Started. Watching tx_pin.
UART Monitor: CLK_FREQUENCY= 50000000, BAUD_RATE= 115200

fnalog Tools Window %

23513940 | &, [0 A v 2351390 xins (@) (@) CPU halted signal detected. Starting verification.
Progop, .y, PRSSSW, ) Ly ]
o CPU halted signal detected!

Fie Signal View Wievetor

Signature range found in RAM: Start Addr=0x10002000, End Addr=0x10002020

L I e NN R R

Institute of High Energy Physics, Chinese Academy of Sciences



HERIS-V1E R EIh

~

2026 3R E F G EBNGEIHITESNE, Solhits RN TR
> HERIS-V1hR 4R > LB, OpenOCDIEEEE, ROMEERFIERIEIT

PS E:\fpga\Tools\xpack-openocd-0.12.0-6\bin> .\openocd.exe \tinyriscv_JTAG_HS2.cfg

K8 0017 xPack Open On-Chip Debugger 0.12.0+dev-01850-geb6f2745b-dirty (2025-02-07-10:08)
Licensed under GNU GPL v2
HERIS For bug reports, read
Power Supply N - ® http://openocd . org/doc/doxygen/bugs . htnl
N ) W s e GPIO/SPI/12C Info : clock speed 1000 kilz
l" WilEa » Info : JTAG tap: riscv.cpu tap/device found: 0x1e200a6f (mfg: 0x537 (Wuhan Xun Zhan Electronic Technology), part: 0xe200

, ver: 0x1)

Info : datacount=3 progbufsize=1

Info : Examined RISC-V core; found 2 harts

Info : hart ©: XLEI misa=0x0
RISC-V ASIC Info : [riscv.cpu] Examination succeed

Info [riscv.cpu] starting gdb server on 3333

Info : Listening on port 3333 for gdb connections

Info : Listening on port 6666 for tcl connections
JTAG & Test Pin Info : Listening on port 444y for telnet connections

g
i3

USB to UART.
Nl

& SBOEiEF + TCP/UDP _

ot
Ethernet PHY < AA s ? O
50 & 125M Clock AR CON- B
B N 15200 v
| SR 8 = --- RISC-V Bootloader Started ---
| Initializing SD card on SPI channel 1...
1R : None  ~ | sp INIT: Failed on CMD®
L 1 v !l FATAL: SD Card initialization failed. Halting. !!!
) DTR RTS @Target RAM size: 14336 bytes. Need to read 28 blocks from SD card.

Starting to copy data from SD:@0x@ to RAM:(@@x10000000. ..

int main() {
uart_init()
xprintf( 2¢ Master Final Test Program ===\n"); UARTHiH
i2¢_init (50000000, 100000);
== I2C Master Final Test Program ===
uintl6 t test_addr - ex1234; [T2€] Write: Addr=0x1234 Data=0xAC
uints_ test_data - GxAC > Config Check: Slave=ex53, Addr=0x1234, Data=0xAC

[12C] Read: Addr=0x1234
eepron_urite_byte(test_addr, test_data);
uints_t read_back = eeprom_read_byte(test_addr);

e
WEBEBIRIE T
int main() {
wart_in
xprintf 12C Master Final Test Program ===\n"); o
i2c_is 00, 100000); UART%J{'H
uint16_t test_addr3 = 0x0123; === I2C Mater Final Test Program ===
uints_t read_back3 = eeprom_read_byte(test_addr3); [12C] Read: Addr=0x@123

uint16_t test_addr2 = 0x1234

[I2C] Read: Addr=6x1234
uints_t read_back2 = eeprom_read_byte(test_addr2);

[12C] Verification: Readl OxFF, Read2 OxAC
xprintf("[12C] Verification: Readl 0x%62X, Read2 0x%62X\n”, read_back3, read_back2);



HERIS-V1 CoreMarkil 4l i

» CoreMarkillizZ 214 > HERIS-V1#% > FPGARRERFEES

CoreMark Results Summary

CoreMark Benchmark Statistics : s Ere
Run Total Ticks Time (s) CoreMark CoreMark/MHz 1 264,551,913 18.90 0.378
Test Configuration 1 47,140,681 0.943 106.07 2121 B 25685150 12456 3.893
ltem Value 2 57,254,527 1145 8733 1747 2 il 2052 i
4 29,876,551 16735 3.347
3 57,254,216 1.145 87.33 1747
CPU Architecture RV32IM Softcore 5 57253579 733 1747
4 57,254,809 1.145 8732 1746
57,243,713 8735 1.747
Benchmark CoreMark 5 57,254,522 1.145 87.33 1747 P —— i
506285 671 .
57.254. £
e i 6 57,254,148 1.145 87.33 1747 & 254425 733 1747
erations
7 57,255,302 1.145 87.31 1746 5 41493451 12050 2410
i 10 46,612,237 107.27 2145
Compiler GCC8.20 8 57,256,313 1.145 8730 1.746 “
1 54,497,797 9175 1.835
BT — : 9 57,253,503 1.145 87.33 1747
Optimization -02 -funroll-loops -finline-functions 12 48237510 iR .
10 36,131,525 0.723 138.38 2768
13 28,275,083 176.83 3.537
Memory Mode STATIC 11 57,254,188 1145 8733 1747 m J— s i
Assumed Timer Clack 50 MHz 12 57,254522 1.145 8733 1747 i s scien Sy
13 57,254,203 1.145 87.33 1747 1 EaAruse TREES 332
17 57.253.893 8735 1.747

> REIREFRSIIFEN I

MEBEIK I S Measored o > Q:é:ie .

- . 2 ~ 175 F Linear guide , 7 - . -
> ARM Cortex-MO/MO+:  £70.9 ~ 1.0 ! _ HERIS-V1kkudpt&irsh, SPI,
> PicoRV32: £ 05~0.8 5 sl | .

2 12C. GPIOEIMEIYIEE TF
> HERIS-V1: 1.75 FPGAMI{ 4B —5 gr00f T o ' ar e ’
> VexRiscv /5 E203: £ 1.5~2.2 St e : [EgE LE B SFPGA—E,
> ARM Cortex-M3 / M4: #4133~34 : LI T B RS HFEI B AR

Clock frequency (MHz)
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HERIS-V2

HERIS-V2 EEXNZEHIT T AR, BNERARRTLENRERIRT, LXWMRTLERERIZIT
> BB SLHSOCEEX), EFPULPESRpulpissimo > XARERKIT, EEER=ERTSR + RAMECC

« FEZI[RISCYFIIBEXN#Z AE+BRE1. &M
+ BERNBHFRS (WDMA) [ —
. HENEFRS W
- XISTEMFQEESIZE (HWPEs) T
. REET B Ch IR ISR Tl 1 Rl e A

g LR T

—

= AVA% r

Clock / Reset ° $ == Eg gl\]’x '—-SYSTEM el MFMORYCHIP e e ]

Generator [do[dr[d2[ds] .. »_ECC Encoder {—p{do]di[d:]s]...[po[p1[pa] ...
dataword (d) DRAM Fencode (d) codeword (c) :-mm_‘)ﬁ

T BUS —— = — el

do | di|d2| di|... { ECC Decoder |a—{di|di[d2[di]...|po[pi[p2]...]

» >, dataword’ (d') Fitecode (€) codeword’ (c’)
HERIS-V2: ERMLSTIREY R
2026.01

e
v SRR AR R,

(4o, E R RTLA L
A MR

5 0 #E 7 % B f
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HERIS-V2E R

N

||
IS
op

> HERISijBE XA M TR

# HERIS Documentation

Current Interfaces

The minimal C library implements  orine = nar) Land  sarinse) . Itis not a complete
Iosted C library and doss not provide  general-purpose. m implementation.

The runtime provides an L2 allocator.

The caller supplies the allocation size again when frecing a block. Allocation failure returns a null
pointer.

The UART driver exposes blocking transfers:

The UART test configures the pads, opens UART O at

5200 baud, transfers data, and compares

© Simple Runtime
the received bytes. In the default profile, application

stdout; the UART test calls the UART interfaces direct

remains connected to the testbench
Current Intorfaces

Validation The bundled runtime header declares these interfaces. Unfil n

i provides HERIS-owned
public headers, use an existing regression test as the include and build reference.

Current Target

The supported target is a single CV32E4OP core using 2imte_x and the 11,327 ABL.
The FPU is enabled and Zfinx is disabled. The default execution target is Questasim RTL simulation.

Validation

< validates startup and exit, testbench stdout, floating-point and basic integer execution,

ored ad network for devs. Get T loopback, and three standalone algorithms. The exact test list is
-

g in front of the right
hicalAds.

= The L2 allocator and interrupt initialization do not have isolated smoke tests. FLL programming and
other peripheral drivers are not covered. The current target has no multi-core runtime contract.

The simple runtime is not an operating system. It has no scheduler, processes, threads, or portable
device model.

» HERIS socBE

H heris-soc & a~|[#ser o

¥ naster v | herissoc / |+ wisiory | [ Fina e | | ean -~ | [

£ s ranen ey

raseosis | @ < 847 Commits

# 38 Branches

& 27ags
Name. Lastupdate &

3 53.4 MiB Project Storage
5 benais_workspace

000 @ 2 Reteases

Eadoc
B ReADME

Eamw
5 Apache License 2.0

B scripts. [ cHanceLos

. + Enable Auto DevOps
+ Add Kubernetes cluster

Eatarger T week a e

S 2 weeks ago + Configure Integrations

& wenderymt Createa

© gitignore July 09, 2026

© gitmoa

& Benderymt

CHANGELOG.md

@ LicensEma

© Makefite

Q#EHA %z f

Institute of High Energy Physics, Chinese Academy of Sciences

> How HERIS Is Put Together =

%

)

GitLab

A big city of
code and
collaboration!

Documentation

& guides

Radiation-Hardening

Toolchain

Uses many modules
(don't reinvent the wheell)

HERIS-SoC depends on many
well-tested, reusable modules.

Delivers the
right modules

(with the right

versions)

by Bender / Bendis!

A collection of reusable modules
under the heris-platform

repository on GitLab.

s

GitLab ") HERIS Group
v (the city) » n& (the campus) ‘

LB, (the hub) AegisRTL

A2, HERIS Top-Level Contains:
=Bl Repository B & HERIS-SoC, HERTS-Doc,

Together, we build
better, faster,

HERIS-SoC uses
modules from
@ heris-platform

HERIS-V2EB ﬁj%ﬁiTﬁE/UﬂgIﬂE niERIK

HERHERT, RIETFEIEEH

> MERERCSE

Pdevv aegistl | + v

A, Add hardened RTL and automation ool (portabe) -
921504714@q.com aut

Name Last commit
B3 config ‘Add hardened RTL and automation tools (portable)
Btw (portable)
B3 platform L and automation tools (portable)
E3scripts ‘Add HERIS automated SEU hardening toolchain
Batoots 'Add HERIS automated SEU hardening toolchain
© gitignore 'Add HERIS automated SEU hardening toolchain
& LICENSE LICENSE
) Makefile ‘Add hardened RTL and automation tools (portable)
+ README.md Intial commit

 auto_harden.py 'Add hardened RTL and automation tools (portable)

# test fault.injection py 'Add HERIS automated SEU hardening toolchain

> FERGCE

H HERIS PLATFORM &

Subgroups and projects  Shared projects  Inactive

O~ |s racter mini

Compare | | History | Finafile || Edit v

a90r3es | B

Lastupdate
1week ago

1 week ago

cek ago
1week ago
1week ago
Tweek ago
2 weeks ago
1week ago
2weeks ago
Tweek ago

1 week ago

Qv | Newsubgroup | [NEVIICTEEN |

[a] sasv v

0 J itagpuip B

O R regression_tests &
pulp-debug-bridge &

0 [l Tl i connect the workat

a P Dulv,secﬁ

g T tros 8

Pl models for RTL plator
@ A apbonode &
@ A apb_spimaster &

g R fiscv-opeodes &

0 S socmodelrtanalysis &
@ P pulp-riscy-binutils-gab &
tech_cells_generic (&
O [T techmoiony dependent celis instantetes fesign for generic G

a P pulp_cluster &

~ «1 hwpe-mac-endine ¢

*0 &n




HERIS-V2#i 58 R it

> AT BiiESoCiz b et T SIE TR > FHXRAMER S E 2 $5 85

IEFC3 LT A EHBE R < 5%

Output ——
AU
SCAN Input SRAMiZEVERE data_\!alld ﬁ}Ek II:I:I'
PR RS B A PR TR A HARDEN
FAULT . — LR U .
INJECT | (duestasim) | SRAMiZEV 1R CRC-8%3 — )Idata_valldl
stuck/simulationerror} =5 FAULT IN ECT 3 ‘
i&gégﬁﬁﬁglévgﬁﬁ i (contincius) }% RIEAEiT
HARDEN [ SocEF 2R BT o, #IE &
SCAN [«

> SERAE XS SoCZ O8>, MERINE(REMRE:
® IMIMNEFRFFH: ~40%

o BEHAME: BRERZHNFIGFENEIEH 19.9 XEALEKE 1125 X, BEMRIINERHAESINE M EE
NELFEE, RNE=ERNR. RKELER. EIASERAH—TREAREREN
E: BAEREHREFICIZT, FEERFEAN ~ 1000@5HHE—R, BEiEE— 1P, SS%RAMRGENHMEE,
SEMATNNEIE, A8 EESNSEFEESHENN1/10

0 H#%BD B
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HERIS-V2H 8 XH &

> BHEm: BRESHERERISC-VZRIHAR > WEEE: EOEE R REKANRH R
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