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RISC-V Server IP Racks

« Server SoC Platform — V100
- 64-core X100 N SPACEMIT
« Support CPU/IO virtualization

« Support BMC/UEFI server firmware
environment

« Support RISC-V compliant RAS and perf Vl O O
features

e Support trusted computing

* High Performance CPU - X100
« SPEC CPU@ 2006 scores > 9/GHz
. 2.5GHz@12nm N’ SPACEMIT w’ sPACEMIT
« Al computers and Al robots

* High Performance CPU - X200
« SPEC CPU@ 2006 scores > 16/GHz

* 3.2GHz@7nm X100 Core X200 Core

« Super Al computers, cloud computing
and advance automotive ChipS KRISC-VRENERR KRISC-V RiumBETH

IARISC-VR I W E R R




* Compliant to RISC-V Server SoC Specification v1.0, 2025-02-
21: Ratified

* Support all but one PCle 6.0 MUST feature
* Support most SHOULD features and lots of MAY features

+ Significant compliance to virtualization, manageability
(RAS), security, performance requirements

Segment Required Supported
Manageability All compliant
SHOULD support requester average Only support target

latency counting latency counting

Segment Required Supported

timers All compliant

AlA All compliant
SHOULD support MRIF No MRIF support

IOMMU
SHOULD support DBG No DBG support
MUST SR ACS Q) TEgUEs: No ACS enhanced capability
blocking
SHOULD support P2P VDM routing ~ No P2P VDM routing between RCs
between RCs except MCTP routing

PCle :
LAV STl (2L DL (il No P2P VDM routing between EPs
between EPs
MAY support PTM No PTM support

RAS All compliant

QoS SHOULD support CBQRI No CBQRI support

Perfgrmance SHOULD support local/remote filter No local/remote filter
Monitoring
SHOULD support PCle flit performance No PCle flit performance
measurement measurement
SHOULD support PCle IDE No PCle IDE
Security ) :
SHOULD support off-chip DRAM No off-chip DRAM
encryption encryption
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CPU Virtualization — RVH

Hypervisor extended S (HS) mode
« HS-mode CSR, time delta HPM

« Guest pagelvirtual instruction fault/HS-mode
ECALL

- VSEIVSTI/VSSI
Virtualization Mode (V)

* Virtualized supervisor (VS) mode/Virtualized
user (VU) mode

 VS-mode background CSR
« ECALL from VS-mode/VU-mode
G-stage Translation Two-Stage Translation

Address translations gPA -> hPA gVA -> hPA
* hgatp pointing to G-stage translation table
- vsatp pointing to VS-stage translation table
« PTW/TLB with GPA support W R AR AR

Instructions o e sl
 HS-mode system barrier ol S sl S
« Guest memory access

VS-mode VU-mode

HS-mode

vpn hgatp

gva wvsatp pf l:rl IlrI-I 1
I
I

[———1gPA->hPA [——1 gvVA->gPA



IO Virtualization Overview

* 10 virtualization — AlA T T
» |0 virtualization - IOMMU "'“"’;":1 ""*"’;":tz
* |O virtualization — SR-IOV
« Support PCle physical
function assignment of host Host 08 Physical NIC
OS Hypervisor

* Support PCle virtual function TSR

assignment of guest OS

Virtual Function Virtual Function
Physical Function

SR-IOV PCle NIC




O Virtualization — AIA

IMSIC MSI Write Port

IMSIC MSI Write Port

|l

wv w
IMSIC IMSIC IMSIC IMSIC IMSIC IMSIC IMSIC IMSIC
INT File| INT File INT File} INT Fi INT File} INT Filg JINT Fil INT File|
AlA AlA Al AlA AlA AlA Al AlA
hart1 hart2 hart3 hartd hart1 hart2 hart3 harté
Cluster1 Cluster
A
SINT/HSINT/VSINT
-—-M-IN—T -------------- MlNT
T v - [ EYSSySpe PR L e p——

Other Device |

]
[
3
z

PCle Device | |

AlA v1.0 compliant
* Major IRQ priority
* Virtual interrupt, VTI
GEILEN >=8
WSI and MSI support
1023 APLIC interrupt sources
2048 IMSIC interrupt sources

Prioritized platform IRQs:
« RAS CE, RAS NE, NMI, debug and trace, etc.

MSI support

PCle interrupt routing

IRQ virtualization and remapping
Interrupt domain

GSI/IPl support



10OPMP
rF 3

Memaory

cores

PCle
ATS
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IOMMU v1.0 Compliant T100
« 24-bit DDI, 20-bit PDI, 44-bit DMA

 Sv39/Sv48 S1 + Sv39x4 Sv48x4 S2
support

PCle ATS/T2GPA/PRI support
Support MSI flat, Svpbmt/Svnapot
Support HPM and RAS RERI
Support IOPMP/PMA check

Interrupt remapping and virtualization
DMA remapping, memory protection

Pointer-is-a-Pointer in heterogenous
computing (accelerators)

Nested address translation in Guest OS
Translation Cache in PCle device
Demand Paging from PCle device
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« BMC features
e LPC
 eSPI
« KCS
 SSIF
« SOL
« KVM
e MCTP
 PECI

* DVFS ACPI compliance
+ CPPC

 DVFS RISC-V compliance
« RPMI

HERZEZF | SpacemiT All Rights Reserved

External BMC

liNd|

i

IPMI Client
Web Browser

RCPU (Internal SMI/BMC)

:?|“‘\ “““““‘\
0
A

Jdd
HEST/BERT/ERST/EINJ
/SSDT

GHES/EINJ

ACPU




BMC Feature — LPC

* Intel Low PIN Count Interface RISC-V Server Soc
1 -1 < AX| Bus >

* Support /0, memory and @
firmware read/write cycle L5C Controller

* Support 1/2/4 bytes firmware Zes 3
read/write cycle ﬂ 5

- Support 17 ~ 32 IRQ slots ¢ VA >
SERIRQ interface 7 AN 7>

» Support AXI4 64-bit address, N N 7
32-bit data width, 64KB Kes Super 10 Flash 03
bridged 1/O space and 32MB @ @
bridged memory space VAN V4




BMC Feature — eSPI

* Enhanced Serial Peripheral Interface (eSPI)
revision 1.0

« Support PR/OOB/VW/flash access channels
* Support 20/25/33/50/66MHz 10 frequency
. Support 1x/2x/4x eSPI /O mode

. dp ort AXI4 64-bit address, 32-bit data
th, burst 16, 64KB brldged I/0 space
and 32MB brldged memory space

* Support 16*4-byte PR FIFO size

* Support 0-23 VW IRQ, up to 16-bit GPIO
« Support interrupt for system event 2~7
« Support up to 16 VW count per transfer

* Support up to 128-byte OOB and flash
access transfer size

RISC-V Server Soc

VAN

PR

AN
N/
W

AN

<

& ko

il

[ sMBus | [ crio | <m> SPINOR |
O0B W PR Flash Access
AN AN AN

: ; 1t

5
U § I

o5P1 Bus >

AN
N/
00B
AN

g

8

Super |10

Flash BIOS

g 4

[ smBus | |

GPIO

| | uart |

BMC Management SoC




[ 5.429923] riscv-aplic RSCV0002:00: 511 interrupts forwarded to MSI base 0x0

¢ Sup ort traditional non-x_86 M?ﬁgw;m; message handler: version 39.2
platform IP10001 PnP device b o o e e e e face arver
[

5.688403] dipmi_si IPIO001:00: ipmi_platform: probing via ACPI

retu rning _I FT 0x04 SSIF via L, gpiﬂfﬁ?}. ::E:ii;.i IPI0001:00: ipmi_platform: [mem Ox53Fe00caz window] regsi

[ 82.322779)] Free'ing initrd memory: 1B476K
SM Bus 82.424&981 ipmi_si: Adding ACPI-specified kcs state machine

82.444542] ipmi_si: Trying ACPI-specified kcs state machine at mem address 0

L] E“Tﬂ?‘_"oﬁh?]aﬁmﬂ?iﬁlgﬁi;35‘;' #le BMC does not support clearing the recv ir
* Support IPI0001 PnP device 3 biL, comensating, but the BUC needs to be fixed.
returning _IFT 0x01 KCS IPMI ¢ it s msisits e i et Fans ren v conio
87.328451) ipmi_si IPIO001:00: IPMI kcs interface initialized
ISI S;enrg (I-znstg{flg&ec}l(lgr?n\gla LPC | s i B Tt i Bl e
* Support ACPI IPMI operation

re ion in syStem deflnition sdfirm> kcs xfer 2 63 0x6 O0x1
tables 00000000 0000000000000106 0000000000000000 | . ............... |

* Support accesses to BMC
power meters

Command success 'kcs - 0
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BMC Feature — SOL

RISC-V Server Soc

<

AX| Bus >

g

LPC/eSPI Controller

UHIH3$>

A\

LPC/eSP| Interfaces >

S

Super 10

OpenBMC
i i (obmc-console)
UART <::>

BMC Management SoC

&

LAN

* Support remote OS install, BIOS setup, etc.
using CUI

* Enable BMC IPMI SOLngeriaI over LAN)
console using LPC/eSPI adapters

« Support super IO peripherals in UEFI
 Support UART based on SIO/SERIRQ in UEFI

Serial over LAN (SOL) console

S0L console redirects the server's serial port cutput to this window.




BMC Feature — KVM

* Support remote OS install, BIOS setup, etc. using GUI

RISC-V Server Soc * Enable BMC KVM (keyboard, video, mouse) over IP using
dedicated PCle adapters

PCle x1 PCle x1 * Support USB over LAN protocol using virtual USB
AN ﬂ * Support graphics compression into YUV420/YUV444
N/

PCle to USB Adapter

VGA VUSB over LAN <:>
OpenBMC <:> LAN

(obmc-ikvm)
Video Compression Engine  { )

BMC Management SoC




BMC Feature — Virtual Media

. Suppcvﬁnremote operating system installation along with SOL

RISC-V Server Soc

PCle x1

AN

Y.

VUSB over LAN

<::> OpenBMC
(NDBClient)

LAN

BMC Management SoC

and K

 Enable BMC USB virtual media using dedicated PCle

adapters

* Support USB over LAN protocol using virtual USB

Bl  Overview

e Logs

E Hardware status

= Operations
Factory reset

KVM

AL Conzie
SEMNVer power ops 11
&l Settings

=] Security and access

: Resour O Mman gement

Virtual media

Load image from web browser

tal medi ViR

bianbu-25 04-minimaliso




BMC Feature — MCTP

mctp[10] recv size: 20

RISC-V Server Soc get data:
410132808 01 10 00 73 7f 1000 01 b4 1a 0000 c8 08 ffO1 |...s

410132818 00 80 Ob 00 Jeaasl

recy mctp command[11]: Prepare Endpoint Discovery ctrl-»>rq: 1
Fas tx status: Ox9

mctp[oi send done, size: 20
j_mctp[0] send size: 20

Management Firmware
= MCTP ,
mctp[0] recv size: 20

get data:
410132808 01 00 00 70 7f 00O 00 01 b4 12 00 00 cO 00 OB 01 |...Pvvvuvvonnnns

Bus Owner Proxy MCTP 410132818 00 00 Ob 00 p——

recv mctp command[11]: Prepare Endpoint Discovery ctrl-»rq: 0
tx status: Ox9
N mctp[10] send done, size: 20

j_mctp[10] send size: 20

sng Iy

MCTP Sensor

mctppcied Link encap:UNSPEC HWaddr 00-00-30-30-30-30-00-30-00-00-00-00-00-00-

) overruns:@ frame:@

:0 dropped:@ overruns:® carrier:0
i X jelen: 1100
< PCle Interface > (432.0 B) TX bytes:64 (64.0 B)
* Management firmware programs PCle VDM routing to/from AXlI memory
OpenBMC between RCs
(metpd)
MCTP pd « Management firmware acts as MCTP bus owner proxy and BMC acts as
SMBus MCTP bus owner and bridge
LAN o ion-
- > T Demonstration:
* MCTP EP discovery request and response
BMC Management SoC « MCTP probed interface on BMC evaluation board




* RISC-V RPMI compliant mailbox

« Support secure/non-secure world
specific mailbox slots

« Support 16KB per-world external
SRAM based message channels

» Support per-world P2A/A2P
REQ/ACK doorbell interrupts

 Additional FIFO based mailbox

« Support secure/non-secure world
specific mailbox slots

« Support up to 16 mailbox slots and
up to 8 users per-worid

e Support 8*32-bit FIFO based
message per-channel (slot)

HERZEZF | SpacemiT All Rights Reserved

Platform Microcontroller (PuC)




RAS Overview

RAS ACPI/APEI compliance
« BERT
« HEST
 EINJ

RAS EFI compliance
- CPER

RAS RISC-V compliance
- RERI
- RPMI
- SSE

Hardware RAS sources
 CPU
« |IOMMU

DDR

PCle

ECC SRAM

B e S —

Trace

| CPER formatter [+ RPMI Mailbox —SSE dispatcher |

4 RERI drivér
M-mode {0|LQHSBI}
| RERI RAS handler ':

MNGFW

U-mode
h
| RAS event driver |4 | P | SSE handler
[
| ACPIBERT driver | S-mode (Linii) | ACPI EINJ driver
L
UEFI CPER [—{ ACPI BERT ACPI HEST
GenericErrorStatus | |« GHESv2 o
A 4
GenericErrorData [ACPIEINS GHESv2 s
S-mode (UEFI/EDK2) %J ACPI - APEI



RAS Feature — ACPI/APEI

* Support pre-silicon stubbed EFI memory
descriptor, sgstem table and memory
mapping embedded in SBI firmware

« Support pre-silicon lightweight ACPI tables I
embedded in SBI firmware S

skipping [XSDT] at
skipping [FACP)

* Support compile time ACPI table cpi_bos: skipping (OSDT]
modification via preprocessor cpibios: ins

« Support runtime ACPI table modification
via EFI SI_DTsés¥_stem definition tables)
protocol in SBI firmware

« Support SBI bootstrap fixup of ACPI data
tables and SDTs

 Support partial goods fixup of ACPI processor
ang'i)nter?upts ir?xSDTs P P

« Support automatic APEI/HEST table
generation directly from RERI and other
errors indirectly reported via RPMI




RERI Errors

L2Cache SnoopFilter ECC Error (CE/UUE)

CPER Error Type

0x00:

Unknown

CPER Error Severity

2 — Corrected
1 - Fatal

L2Cache TAG ECC Error (CE/UUE)

0x01:

Cache Error

2 — Corrected
1 - Fatal

L2Cache DATA ECC Error (CE/UDE)

0x01:

Cache Error

2 — Corrected
0 - Recoverable

CoreX IFU Consume Poison (UUE)

0x00:

Unknown

1 - Fatal

CoreX ICACHE TAG Parity Error (CE)

0x01:

Cache Error

2 - Corrected

CoreX ICACHE DATA Parity Error (CE)

0x01:

Cache Error

2 - Corrected

CoreX jTLB TAG Parity Error (CE) 0x02: TLB Error 2 - Corrected
CoreX jTLB DATA Parity Error (CE) 0x02: TLB Error 2 - Corrected
CoreX LSU Consume Poison (UUE) 0x00: Unknown %_—I:C;C:;fleded
CoreX DCACHE TAG ECC Error (CE/UUE) 0x01: Cache Error 2 - Corrected

1 - Fatal

CoreX DCACHE DATA ECC Error (CE/UCE)

0x01:

Cache Error

2 — Corrected
0 - Recoverable

CPER Other Info

Processor Type: RISC-V
Processor ISA: RISC-V 64

FHERZEZ$ | SpacemiT All Rights Reserved




CPER Error

CPER Error Type Severity CPER Other Info
IOATS Configuration cache (CFGC) data parity and CRC 0x02: TLB Error 2 - Corrected
IOATS Configuration cache (CFGC) tag parity and CRC 0x02: TLB Error 2 - Corrected
IOATS 15t stage level-X page table walk cache (PTWC SLX) data parity and CRC 0x02: TLB Error 2 - Corrected
IOATS 15t stage level-X page table walk cache (PTWC SLX) tag parity and CRC 0x02: TLB Error 2 - Corrected .
Control register
. ) Status register
IOATS 2d stage level-X page table walk cache (PTWC GLX) data parity and CRC 0x02: TLB Error 2 - Corrected
IOATS 2 stage level-X page table walk cache (PTWC GLX) tag parity and CRC 0x02: TLB Error 2 - Corrected
IOATC Main TLB (MTLB) data parity and CRC 0x02: TLB Error 2 - Corrected
IOATC Main TLB (MTLB) tag parity and CRC 0x02: TLB Error 2 - Corrected

.' HERZEZF | SpacemiT All Rights Reserved



DDR Errors

CPER Error Type

CPER Error Severity

Derate temperature limit error 0 - Unknown 3 — Informational
Command error 0 - Unknown 0 - Recoverable
Control update error 0 - Unknown 1 — Fatal
Refresh management alert 0 - Unknown 3 — Informational
ECC CE 2 - Single-bit ECC 2 — Corrected
ECC UE 3 - Multi-bit ECC 1 - Fatal

DDR write CRC error 8 - Parity Error 0 — Recoverable
DDR write CRC err max reached error 8 - Parity Error 1 — Fatal

DDR write CRC retry limit error 8 - Parity Error 1 — Fatal

DDR read CRC max reached error 8 - Parity Error 1 — Fatal

DDR read retry limit error 8 - Parity Error 1 — Fatal

CA parity retry limit reached error 8 - Parity Error 1 — Fatal

CA parity FATL error 8 - Parity Error 1 — Fatal

Write Buffer CHI Port X RAM Y parity error

8 - Parity Error

0 — Recoverable
1 — Fatal

Read Buffer CHI Port X RAM Y parity error

8 - Parity Error

0 — Recoverable
1 — Fatal

CPER Other Info

Physical address
Physical address mask
Bank

Row

Column

Rank

Bit position

Chip identification

FHERZEZ$ | SpacemiT All Rights Reserved




Module Error CPER Error Type CPER Error Severity CPER Other Info
PCle advanced error reporting CE PCle AER Capability: 2 — Corrected Ezcigg?g
PCle ’ Physmgl el Command Status
e Data Link Layer Device Serial Numb
PCle advanced error reporting UE « Transaction Layer 1 — Fatal SUEs Sieii) Uy
Capability Structure
SEC event 2 - Single-bit ECC 2 — Corrected Physical address
SRAM Physical address mask
DED event 3 - Multi-bit ECC 1 - Fatal Bit position
. Corrected Error (CE) 2 — Corrected
SegpIAEr 2 HEE (ElEeniAr) Deferred Error (DE) 0 — Recoverable
Corrected Error (CE) 2 — Corrected
LLC tag ECC (SECDED) Uncorrected Error (UE) 1 - Fatal
Corrected Error (CE) 2 — Corrected
LHE ¢l 290 ($5eilEn) Deferred Error (DE) 0 — Recoverable
BUS Error request type detect Deferred Error (DE) 0 — Recoverable E::g: :?cgt'j:sses
AXI/ACE lite write data poison detect Uncorrected Error (UE) 1 — Fatal
AXI/ACE lite write data error Deferred Error (DE) 0 — Recoverable
AXI/ACE lite write response error (BRESP) Uncorrected Error (UE) 1 — Fatal
g

ArZEZ3%l | SpacemiT All Rights Reserved




DVFS Feature — ACPI cpufreq

v—aplic RSCVE002:88: 511 interrupts forwarded to MSI base 0Ox08

CPPC: Parsed CPC struct for CPU: @

nd: HSM end not available OSPM
‘PC: Parsed CPC struct for CPU: 1

nd: HSM end not available

CPPC: Parsed CPC struct for CPU: @

nd: HSM end not available

CPPC: Parsed CPC struct for CPU:

nd: HSM end not available DVFS arbiter ACPI _CPC

CPPC: Checking ACPI CPC wvalidity

CPU2 CPC descriptor is NULL ! !

support disabled.

on detected
CLK framework >

CPUs

extensien not available

16550 driver, 1 ports, IRQ sharing disabled
console [ttyS0] disabled ) )
ISI6031:00: ttySH at MMIO Ox53cAAOBOO (irq = 11, base_baud = 6250 Management PuC Application CPU

printk: legacy console EttySB% enabled « Sup oi't ACPI CPPC (collaborative processor performance
printk: leg console [ttyS0] enabled

printk: leg hnnt-:nnznley[uartlﬂj disabled con rO)

21’;;;:[;:132,,, ”[t,tlflffj disabled « OSPM invokes CPC control method in system definition
CPPC Cpufreq: Initializing CPPC CPUfreq driver tables

CPPC Cpufreq: Registering CPUfreq driver . . .

CPPC Cpufreq: Initializing CPU® * RISC-V specific RPMI channel is used to send/receive CPPC
CPPC Cpufreq: CPUA performance caps — Llowest: 48, lowest_nonlinear request/response

164, highest: 164 ) . .

CPPC Cpufreq: CPUA frequency range — min: 1000088 kHz, max: 200008 ° PuC fll"mware arbltl’ateS frequency requests Cel|lng/f|00r,

CPPC Cpufreq: CPUB using independent policy manIpUIates power and frequency USing PID algorlthm

CPPC Cpufreq: CPUA fast_switch: disabled, dvfs_from_any_cpu: enabl . .
* PuC firmware invokes clock tree management framework to
CPPC Cpufreq: CPUB setting initial performance to 104 (freq: 20000 manipulate CPU frequency dynamically

[ W W W I > RS

CPPC Cpufreq: CPUA initialization completed ully
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Security — PMP/IOPMP

« Support CPU secure enclave via
up to 16 entries of PMP

. Sulglaor_t I/O secure enclave via
IOPMP instantiated for each 1/O
subl?%stem, each instantiated
IOP

 Support up to 32 entries

 Support up to 64 MD and totally u
to !i) 6)24 enFt)ries yup

« Support up to 1024 device IDs

* Support GP-TEE compliant TEE
OS (OP-TEE)

* Support secure boot in UEFI and
OpenSBI

U-

mode

TEE Subsystem
S-mode (Linux)

TEE Kernel

‘ UEFI Secure Boot \

S-mode (UEFI/EDK2) S-mode (OP-TEE)

‘ TEE Firmware \

M-mode (OpenSBI)




OSCCA (Office of the State Commercial
Cryptographic Administration) Chinese
commercial cryptography scheme -
level 1 compliance

Support running up to 600MHz
frequency

Support security algorithm of hashing,
symmetric and asymmetric encryption

Support key management utility (KMU
to g&re ke))/,s in O'ﬁDIRAM y i )

Support TRNG

Support security sensors
« Active shield
« Temperature sensor

Support secure debugging

HERZEZF | SpacemiT All Rights Reserved
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X100 Event

Stalled-backend

Stalled-frontend

Branch-instructions

L1Dcache-loads

L1Dcache-stores

L1Dache-prefetches

Icache-accesses

Icache-prefetches

L2-loads

L2-stores

L2-prefetches

DTLB-loads

DTLB-stores

DTLB-prefetches

ITLB-accesses

Branch-misses

L1Dcache-load-misses

L1Dcache-store-misses

L1Dcache-prefetch-misses

L2-load-misses

L2-store-misses

L2-prefetch-misses

DTLB-load-misses

DTLB-store-misses

DTLB-prefetch-misses

ITLB-load-misses
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IOATS Events IOATC Events

Untranslated requests Page table walk cache requests Untranslated (ATST=0) requests }ﬁ/l:ite transactions unissued of write buffer
Translated requests Configuration cache misses Translated (ATST=1) requests Write transactions using write buffer
DTI_ATS translation requests Page table walk cache misses TLB misses Write transactions not using write buffer
DTI_TBU translation requests All translation requests All translation requests Main TLB (MTLB) lookups

Device directory walks All translations buffered Transactions issued Main TLB (MTLB) misses

Process directory walks Configuration cache lookups Transactions unissued of slot drain Micro TLB (uTLB) lookups

1st stage page table walks 1st stage level-X page table walk cache lookups Transactions unissued of token drain

2nd stage page table walks 1st stage level-X page table walk cache misses

DTI_ATS page requests (PRI) 2nd stage level-X page table walk cache lookups

Configuration cache requests 2nd stage level-X page table walk cache misses

.' HERZEZF | SpacemiT All Rights Reserved



DPM Events

Effective reads

Write combines

Effective writes

Visible window limitation reached reads

Bypass reads

Visible window limitation reached writes

Bypass activations

Scheduler allocations

DFI read data cycles

Scheduler starvations

DFI write data cycles

Channel based command counting

Type specific op counting

CHI requests dropped

Prioritized transactions when critical WAR hazards
Precharges RAW hazards
Read transitions WAW hazards

Write transitions

.' HERZEZF | SpacemiT All Rights Reserved




» Support RISC-V Nexus based trace (N-
Trace) encoder and control interfaces

. Su_Fport APB and JTAG DP accesses of
N-Trace control interfaces

* Support up to 312.5MHz CPU trace
source frequency

e Support up to 300MHz trace channel
frequency

. Su]pport 32 depth FIFO based trace
butfer

* Support routing trace data to memory
and PCle trace peripherals

« Support trace timestamping

.' HERZEZF | SpacemiT All Rights Reserved
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Yield — Partial Goods

* Support ATE software
calibration of CPU/LLC/DDR
masks

. Suggort ATE hardware eFuse
of U/LLC/DDR masks

* Support hardware integration
of Big-Little CPU cores

* Support automatic hardware
bus nodes enumeration

* Support pre-silicon various
hardware simulation
configurations

HARD_LLC_MASK

SOFT_CPU_MASK -

SOFT_LLC_MASK

LLC_MASK

HARD_DDR_MASK

IRQ Driver

CPU Driver

NODE_MASK

SOFT_DDR_MASK

DDR_MASK

DDR_NINTLV

HARD_PCI_MASK

SOFT_PCI_MASK

HARD_MISC_MASK

PCI_MASK

SOFT_MISC_MASK

Bus Driver

DDR Driver




Support automatic software
adaption of DDR interleave and
cache groups configurations

Sup

port automatic software
adaption of CPU clock and power

gating

Sup

port automatic software fixup
of device tree CPUs and interrupts

Support automatic software fixu
of AC P

Pl firmware CPUs and

interrupts

Sup

port Big-Little architecture to

integrate community opensource
cores

HERZEZF | SpacemiT All Rights Reserved

; rvB4imafdcvh_zichom_zichoz_zca_zcd_zve3d2f_zvedZx_zvebdd_zvebdf
smaja_smstateen_ssaia_sscofpmf_svpbmt

Ux19
: rvbdimafdcvh_zicbom_zicboz_zca_zcd_zve32f_zved2x_zvebdd_zvebdf
_zvebdx_smaia_smstateen_ssaia_sscofpmf_svpbmt
root@sdfirm:”#

hart isa



Bootstrap — TCM

 Boot EFI BIOS to DDR address space
\évlhoilg still can have DDR driver in the

« Configure TCM as memory located in the
very first segment of DDR memory
regions

* Reconfigure TCM as CPU cache and
leave memory regions for DDR

e DDR driver runs between TCM
initialization and finalization

* Run post-silicon tests by using TCM
while DDR is not available

* Run rich-featured ATE functional test
patterns using TCM while can still save
silicon area with limited SRAM

* Reduce TTM during post-silicon
validation by running operating system
tests using TCM prior to DDR avalilability

partial coodfAl. _for J=partial goods: @x33.
[TCM_INIT] TCM init

CHIF_INI
n to entry=0x1888...

n:a rEy e¢Iln_teceorrfael

|EFT PART....\...|

Station) (riscvéd-unknown
GNU Binutils) 2.42) #1 SHP

peel1eefff (1824 Ki




« Support CHI snhoop style dataless
cache stashing transactions directed
to L2 cache in X100 CPU cluster

* SnpUniqueStash
 SnpMakelnvalidStash
 SnpStashShared
« SnpStashUnique

* Support pass-through CHI dataless
fgm\ﬁustashmg transactions in T100

* WriteUniquePtIStash
* WriteUniqueFullStash
« StashOnceShared

« StashOnceUnique

* Support CHI dataless cache stashing
transactions in PCle controllers

* WriteUniquePtIStash (TH=1)
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