2023 IEEE VLSI Review

MEMen M| 2SR FAY golE
Session 7 Digital Systems
Instructions Source Application (m

NTRU encapsulation and FALCON verification

Linm 20m Poly. Generation Poly. Multiplication Poly. Finalization
pling and Enc ul

and Data Codes Development

Inverse GP_

Compile

Arvon Multi-Chiplet Package (MCP) [ f G - . ORaERE
! - iz et o

FPGA Chiplet DSP Chiplet Ext. or FE ! = ’ epree n Encopsulated Key

FP16 CONV/ MMM

—-5p~ul .

Cor nmI:Z
Shu m :

B Flexibility B Compute Efficiency [ Extension
*FE: front-end; *EMIB: Embedded Multi-die Interconnect Bridge; *MMM: matrix-matrix multiplication: *AIB: Advanced Interface Bus

Gy

Associate Data [F] Plaintext [T] Ciphertext [5] Seed and Ke Apply x times of XOR — Decrypt — Encrypt
P ¥ pply P rypt rypt

(A8 1] & 7-1 (R) 7-2

I

ot
!

#7-1 0| =Z0|M HMtSt= Arvon2 14nm FPGA HIt &= 7Ho| 22nm DSP &g 24
0|F Al2® mj7|X|SiP)Ct. Ol Embedded Multi-die Interconnect Bridges (EMIBs)E
of S0, ZCH 7.68Tbps2| AIB 20 2HLO|AE Fdf S410] O[F|TICt Arvon2
ZALNN)OIN S M2|7HK| Cret 2S X|25tH, DSP & & Z|Cf 4.14TFLOPSQ|
52 Edstth DSP7t Fa AHE 7|52 ME|StL FPGAZH HIOJH HE A S 7|53
X @otol gadur 284S SO HEE Lt OHX| RE%

—
A S AU s Fodt d5& Mag & UL

[

0x FZ ofm

#7-2 0| =22 40nm CMOS SEOIM HMZE MA %[Z=9| Post LA SIO|HE[E 2=
(PQC) SoCE A7H5tDY, 800Mbps2| Mz|&S FHEstn 1 AMZA QHLOo|EE s
48mwe| ™22 AH[SICH 0| SoCe PQCRt AT ATTHWCOE ATsio] LX) ol
342 HojstH Holy =3 SME EQICt §F XNzt M AME2E, 7
E A0 H3 o =2 HY i HX| 28k ENFELL Ol =2 HQH0| 271
ALt n£0o| A A QEmo|4do] East ofE2|AH oMo YT £FM0| E =



#7-3 0| =22 ZXt@ A O|xt@ Zg #& 0Ol YIA(PDEs)2 F= O AMEE= [

A HE-NY HRY H87|E 20) 42 X2 24P HIE M
sto| OfLYXI/BH SHUCE £ ¥ M2 5:S FFUCL 0|2 9As) JIE CPU X
GPU OP7IEIMECH O L2 OlLIX| EEAT M5 HAS MASHO CHYY 820k

cav

generation
— O #—.

T

(@)

Baseband _. ®
1Q Data d

.“ sn
_(I nterfz
Ofmnp DOA ‘

Sidelobe Suppression V DClA fracking %

_ Adaptive BF [3]
(b) (OnIyGSC]

# of comparators Baseband {Fned F
P ;*D @] Bmck
0 05k 1k 15k 2k 25k | UQDaa ‘d A gt ) ntrt
. ~ supprasses UlfchmDOA '
Conventional | CW [ s | interferers

S

= 44%
o ()
@ Msg.comp. [ 7%

i AnalogFE
Baseband;
o M# Dfé\;‘l‘UXSSK o uanm‘:l;l(@'@
Conventional m 2
[ (D CW-TMM _ =

Proposed

[ @ CW-TMM ]

: Sidelobe Su| DOA tracki
P'vﬁqcsed Adapllve BFI pﬁr:s:»onv acking ¥

{z]
: Sbgnal\
&
; Interf; \.

Dn-chpDOA est

Proposed

== 22% ]
(@ Msg.comp. [ TF 72% ’ e (65C + DOA Estimator)

Prototype Chip

entries

t Reliable

[ 2] (Zh 7-4 (%) 7-5

Of 7! NB-LDPC = :o1| Cioh 2o HZ22|E X430 9|2

= Zigst AM RS XS0, 28nm CMOS SHU Aol TZE

Et@l CZ0e C2REY Sdnt 28 W22 Z7E 424 63%2 54% =0 235
C

#7-5 0| =22 65nm Z2|0|E o} HO|AME CIXE YEME 2I05HH, 0] HEH=
HE3H AIO|E2E HE2{2t DOA F8S Sttt DOA =85 7|Hez Y 2TH7|
=

o JtEXE MHAELE XS0 AIO|E
o EXMEE Z|A3ISH7| 8 CORDIC 7|8 QR-
Ct MK AAEI2 0.64mmA22] YHE K}X|SHH,

=1t 24 600 pJ/symbol| 04X 2ES ““o*i“if



Session 12 Digital Building Blocks
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