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nters use FPGAs in Volume

1 --f | e
: Pm m]e Parai*IeI P-D ammabllli to Ac‘celer
‘ - - ﬂr
'.' 3 lrJ - : . :% - 5 o E, » -
qn I tjo. :'::; : : 3 g; E?:Eg‘;j R : G ;.Laj. %
ARES= i - i
: = SRRk 3 i d
y i " ‘1 SR ‘"-';q r 3

-ll-~ | Re UCE the mbvément Of Data

i- "
L] L]
I "
L] | [ !
I
Il
- A ! '
™ ] 1 ¥
L] \ :
¢ o5 e
] 4 1 o
¥ e RS P IErTIETVIETLEISRITINAT i e
L 2 ] 4 Fp oo, .0 F IECEDSNNIETVINTIMIMNEEEERT 3T SRLTRA UL
’ ' ' ' FREIE oo EpeiezepepeIMORSRRAIITES ATAMRES
3 g
* # L '
¥
* v 4
© 2022 FLEX LOGIX * %
LT @ F
5. [

x -



© 2022 FLEX LOGIX

) =4 £



flexlogiX

Integration Has Just Begun
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180nm to 5nm
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Reprogrammable Processor flexloain
Will Benefit from Integration

Reconfigure for
different offloads

Integrated into the SOC

L.ower Power
Less Heat

* Less Latency
* Smaller Size

* Less Cost

Computational Storage Device
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Interconnect Improvements in eFPGAs

Smaller, Faster XFLX™ Interconnect
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ISSCC Best Paper Award

High logic density and performance: Similar to FPGA chips

= High utilization : 90%+

Pure logic process based on std cells

45% smaller

(37%) XFLX Network (63%) e e e
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Opportunity to Re-think the FPGA flex 1o/
Programming Strategy

Software

control over the
eFPGA
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Containerize Code Into “Subroutines

EFLX Core EFLX Core EFLX Core EFLX Core
| BRAM I

EFLY IP Interface
Sy Bus hisster/Slzes | Sys Bus Master/Sleve | Sy Bus Riastsr/Slave
Wrappers WrEppets WrEppets

Access to |0 Matrix

Sys. Bus Master/Slave
WrEppeTs

EFLX Core

EFLX IP Interface
Access to Memory andSys. Bus Master/Slave

Processor Wra ppers

System Interconnect/NoC
BRAM BRAM BRAM BRAM

Access to Memory and
Processor

EFLX Core EFLX Core EFLX Core EFLX Core

Access to 10 Matrix

Sz Bus Master/Slzve | Sys Bus Master/Slzve | Sys Bus Master/Slave | Sys Bus Masten/Slave
WrEppers WrEppeTs Wrappers WrEppers

System Interconnect/NoC

Basic Container

Access to Memory and
Processor

Container Array
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Easy to Build Arrays of Containers of Any Size

Access to Memory and

EFLX IP Interface

Fys. Bus Master/Slave[Sys. Bus Master/Slave Bys. Bus Master/Slave
Wrappers Wrappers

System Interconnect/NoC

Wrappers

Bys. Bus Master/Slave
Wrappers

Processor I I I I
BRAM BRAM BRAM BRAM
EFLX Core EFLX Core EFLX Core |mieieisl]| EFLX Core

Access to Memory and

Processor BRAM

BRAM

EFLX IP Interface

BRAM

Eys. Bus Master/Slave[Sys. Bus Master/Slave Bys. Bus Master/Slave Bys. Bus Master/Slave
Wrappers Wrappers Wrappers Wrappers

System Interconnect/NoC

BRAM

EFLX Core

Access to Memory and
Processor
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EFLX Core

EFLX Core

EFLX IP Interface

Sys. Bus Master/Slave Pys. Bus Master/Slave [Sys. Bus Master/Slave
Wrappers Wrappers Wrappers

System Interconnect/NoC

Container Array

EFLX Core

Sys. Bus Master/Slave
Wrappers

Access to 10 Matrix

Access to |0 Matrix

Access to |0 Matrix
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Containers are Variable in Size

System Interconnect/NoC
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Examples of Containerized Accelerators

BRAM

AES
Encryption

Sys. Bus Wrappers

4=

4=
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BRAM

LWz
Compression

EFLX IP Interface

Sys. Bus Wrappers

flexlog

EFLX IP Interface

BRAM BRAM
SHA LWz
Encryption Compression

EFLX IP Interface

Sys. Bus Wrappers || Sys. Bus Wrappers

BRAM BRAM
SHA LWZ
Encryption Compression
EFLX IP Interface

Sys. Bus Wrappers

4T E—

Sys. Bus Wrappers

BRAM

BRAM

BRAM

BRAM

UDPIP 1G/10G 4 Channel
Network Stack

Sys. Bus Wrappers

EFLX IP Interface

Sys. Bus Wrappers

SHA
Encryption

EFLX

Sys. Bus Wrappers

4T E—

AES
Encryption

IP Interface
Sys. Bus Wrappers




. flex
Software Programming Model

BRAM

AES Load(AES)

Encryption

EFLX IP Interface

Sys. Bus Wrappers

4T

AES Software Hardware Loaded with One Line of Code

AES(Filename, parameters)
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eFPGA Programmed at Boot or Run Time

SHA
Encryption
Al Accelerator
Customer n Bitstream Programming

H.264 Encoder

System Interconnect/NoC
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eFPGA Programmed at Boot or Run Time

SHA
Encryption

Al Accelerator

Customer n Bitstream Programming System Intergon

H.264 Encoder

System Interconnect/NoC
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Processor controls the Modular eFPGA

Processor
SHA
SLI bsyStem Encryption

Al Accelerator

System Intergon

H.264 Encoder

DRAM
Controller/

Cache System Interconnect/NoC




New Fast Paging eFPGA

BRAM BRAM

UDPIP 1G/10G 4 Channel
Network Stack

EFLX IP Interface
Sys. Bus Wrappers|Sys. Bus Wrappers

\e]®
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Reconfigure

in 10 ps
—

BRAM BRAM

SHA AES
Encryption Encryption

EFLX IP Interface
Sys. Bus Wrappers[Sys. Bus Wrappers

N[e]®

Reconfigure for
different offloads

Fast Paging for
different offloads
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Integrate eFPGA
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Less Power & Heat
Less Latency and Less cost
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