
In Order
Core

OOO 
Core

OOO 
Vector 
Unit



Barcelona

San Jose CA

Shenzhen

Seoul📍

📍

📍
📍





™



•

•

•

•

•

•
•
•
•
•
•

•

•

•
• RISC-V debug spec compliant interface over JTAG
•

•
•

•

Avispado 223

I-TLB
Instruction Cache

(4, 8, 16 or 32KB)

Decoder

TAGE

RAS

BTB

Debug

ALU ALU FPUAGU

Integer Regs FP Regs

D-TLB
Data Cache

(4, 8, 16 or 32KB)
ECC

PMU

Gazzillion Unit
MMU

SV39/48/57

AXI/CHI

PAR

CRYPTO

512b

8B

PMP



AXI/CHI

•

•

•

•

•

•

•
•
•
•
•
•

•

•

•
• RISC-V debug spec compliant interface over JTAG

•

•
•

•

Atrevido 323

I-TLB
Instruction Cache

(4, 8, 16 or 32KB)

Decoder

TAGE

RAS

BTB

Debug

AGU

Integer Regs

FPU

FP Regs

ALU

D-TLB
Data Cache

(4, 8, 16 or 32KB)
ECC

PMU

Gazzillion Unit
MMU

SV39/48/57

PAR

ALU

CRYPTO

512b / 1024b

16B

BR

PMP

Mem Issue 

Queue

Int Issue 

Queue

FP Issue 

Queue

Renamer

BR Issue 

Queue



AXI/CHI

•

•

•

•

•

•

•
•
•
•
•
•

•

•

•
• RISC-V debug spec compliant interface over JTAG

•

•
•

•

Atrevido 423

I-TLB
Instruction Cache

(4, 8, 16 or 32KB)

Decoder

TAGE

RAS

BTB

Debug

AGU

Integer Regs

FPU

FP Regs

ALU

D-TLB
Data Cache

(4, 8, 16 or 32KB)
ECC

PMU

Gazzillion Unit
MMU

SV39/48/57

PAR

ALU

CRYPTO

16B

BR

PMP

Mem Issue 

Queue

Int Issue 

Queue

FP Issue 

Queue

Renamer

BR Issue 

Queue

512b / 1024b



AXI/CHI

Atrevido 423-V8

I-TLB
Instruction Cache

(4, 8, 16 or 32KB)

Decoder

TAGE

RAS

BTB

Debug

AGU

Integer Regs

FPU

FP Regs

ALU

D-TLB
Data Cache

(4, 8, 16 or 32KB)
ECC

PMU

Gazzillion Unit
MMU

SV39/48/57

PAR

ALU

CRYPTO

512b / 1024b

16B

BR

PMP

Mem Issue 

Queue

Int Issue 

Queue

Vector, FP 

Issue Queue

Renamer

BR Issue 

Queue

Vector Regs

Vcore Vcore

Vcore Vcore

Vcore Vcore

Vcore Vcore

V
e
c
to

r 
U

n
it

Vle (x5) -> v4

Vle (x6) -> v5

Vfma v4, v5, v1 → v6

Vsqrt v6 → v6

Vse v6 → (x7)



AXI/CHI

Atrevido 423-V8

I-TLB
Instruction Cache

(4, 8, 16 or 32KB)

Decoder

TAGE

RAS

BTB

Debug

AGU

Integer Regs

FPU

FP Regs

ALU

D-TLB
Data Cache

(4, 8, 16 or 32KB)
ECC

PMU

Gazzillion Unit
MMU

SV39/48/57

PAR

ALU

CRYPTO

512b / 1024b

16B

BR

PMP

Mem Issue 

Queue

Int Issue 

Queue

Vector, FP 

Issue Queue

Renamer

BR Issue 

Queue

Vector Regs

Vcore Vcore

Vcore Vcore

Vcore Vcore

Vcore Vcore

V
e
c
to

r 
U

n
it

Vcore Vcore

Vcore Vcore

Vcore Vcore

Vcore Vcore

Vle (x5) -> v4

Vle (x6) -> v5

Vfma v4, v5, v1 → v6

Vsqrt v6 → v6

Vse v6 → (x7)



™



1 2 3 4 5 6
Retirement/Issue Width

20

40

60

80

100

120

140

POWER9 
SMT4

16
12

IceLake

64+
Avispado

128+
Atrevido

A76

20

RISC-V Boom
10

Outstanding 
Misses

U8
SCR7

AX25



😊

READ

WRITE
8 vector cores, 32X vector length

L1 Cache L2 Cache DDR



•

•

•

•

50%

100%



•

•

•

Platform 
Vector/Cuda

Cores

Frequency 

(Ghz)
FPS

FPS per 8 vector cores

@ 1Ghz

Jetson TX2 256 1.30 19[1] 0.46

Jetson AGX Xavier 512 1.38 32[1] 0.36

GTX Titan X 3072 1.09 220[2] 0.53

Atrevido 423-V8 8 1.00 0.84 0.84

[1] https://www.researchgate.net/publication/351347699_Real-Time_On Board_Deep_Learning_Fault_Detection_for_Autonomous_UAV_Inspections

[2] https://pjreddie.com/darknet/yolo/

https://www.researchgate.net/publication/351347699_Real-Time_On-Board_Deep_Learning_Fault_Detection_for_Autonomous_UAV_Inspections
https://pjreddie.com/darknet/yolo/
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