ISSN1016—9288
51 12
20244 128s

xdx]--g_ t_.ll-ﬂ I.I The Magazine of the IEIE

vol.51, no.12

Al HIEHIE St SIEYIO-ATEQN 25 A
o Al HIZHIZE 2|5t SW/HW ST S5F

o JAXZIE flot BEE FHIZMAN A
o Al BI=XIE ISt TinyML 7|& S8t
ZopA| 22| 7|Ete| OIZ K|S HIER|
| . HfExﬂ MAZ 95t AML 7|&

[E 5= D) kT xt3oke)

e IEIE Thlttt fEIt dlfrmat Eg
[=]; www.theieie.org



Boost Your Lab’s Performance
in Quantum, Photonics, Materials

Tzl nemenene sz
[=ll2Meleleles

‘ . 2 5 “
b i
Dz nannsn SN

&
Software to fast-track Hardware for
your research goals highest fidelity

N A Zurich
N\ Instruments

FREEEXL  ilnam.yeom@zhinst.com
82-10-6456-3463

rot

Support by our
application experts



Kiu

JAN. 19w - 22wl 2025 | Osaka InternationaljiiouseMapan -‘iﬂ;‘?_-‘.'-"'—;-

ICEIC 2025 Organizing Committee

» Kwang-Hyun Baek Chung-AngUniversity

General Co-Chair

« Yoshifumi Nishio Tokushimauni

Organizing Committee Chair

« Hyuck-In Kwon chung-Ang University

Organizing Committee Co-Chair

« Jong-OkKim Korea Uni

« Mun-Sik Kang Gangneung-Wonju

« Myounggon Kang universty

« YongfuLi shanghalJiao Tong University
+ Z.Wesley Zun comell University

1al Unliversity

TPC Chair

« Minsuk Koo University of Seoul

TPC Co-Chair

Best Paper Track Chair

« Sangwan Kim Sogang University

Special Session Chair

« Jae HoHan KoreaUniversity
« Suk-JuKang s University
Special Session Co-Chair

Byeong Ho Choi Korea Electronics Technology
Sung-Joon Jang Korea Electronics Techi
Manbok Park Korea National Univers!
Tae-Heon Yang Konkuk University
Sunghyun Cho Hanyang University
Hyun Kim Seoul National University of Sclence and Technology

Tutorial Chair

+ Yoon Kim universityof Seoul
+ Sung-InCho Dongguk University

Financial Chair

+ Cheol-Ho Hong ChungAngUniversity

Registration Chair

« Hyungjin Kim Hanyang Universtty

Publicity Chair

« Ick-Joon Park Joongbu University
+ TaeInKim InhaUniversity

Publication Chair
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Local Arrangement Chair

« Incheon Paik The University of Alzu
+ Yousun Kang Tok lytechnic University
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Conference Activity Chair

« HanLimLee Chung-AngUniversity

Conference Secretary Chair

« Min-HwiKim ChungAng University
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+ Min-Seong Choo Hanyang University
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O CALL FOR PAPERS

The 24 International Conference on Electronics, Information, and Communication
(ICEIC 2025) is a forum open to all the participants who are willing to broaden
professional contacts and to discuss the state-of-the-art technical topics.

Regular sessions of ICEIC 2025 will include more than 400 oral and poster presentations.
In addition, the conference will offer special sessions, invited talks, keynote
speeches, and tutorials to cover a broad spectrum of topics on electronics, information,
and communication technologies.

= Jong-Ho Lee (Professor / = TOMIOKA Yoichi (Professor) = Jinkyu Kim (Professor)

Former Minister of Science and ICT) The University of Aizu Korea University
Seoul National University * Minkyu Je (Professor) « Min-Seong Choo (Professor)
= Joo-Ho Lee (Professor) KAIST Hanyang University
sl s e + Jian Zhao (Professor) » Sung|n Cho (Professor)
School of Electronic Science and Dongguk University

Engineering at Nanjing University

O TOPIC

Computer Vision, Digital Signal Processing, Digital Image/Video
Processing, Audio, Speech & Acoustic Signal Processing

Communication & Information Theories, Communication
Networks & Systems, Microwave & Optics, Switching and
Routing, Microwave, Antennas and Propagation, Intelligent
Transportation System (ITS), Wireless PAN/BAN, Future
Networks

Vehicular Electronics, Instrumentation and Control, Power

Electronics & Circuits
Analog/Digital Circuits & Systems, RF Integrated Circuits,

ComputerAided Design & Modeling, SoC Design & Applications,
Semiconductors, Materials and Components, Lightwave and
Quantum Electronics, PCB & Packaging, Solar Cell &
Semiconductor Devices

Biomedical Electronics and Bioengineering, Bio-electronics,
ITConvergence, Renewable Energy, Car & Aviation IT

Computer Systems & Applications, Software for Smart Systems, Human Computer Interaction (HCI), Convergence
Computing, Multimedia, Graphics, Ubiquitous System, Information Security, Artificial Intelligence, Neural Networks, Machine
Learning

O IMPORTANT DATES

» Submission of Paper : October 13, 2024
+ Notification of Acceptance : November 11,2024
» Submission of Camera-Ready Paper : November 25, 2024

O SUBMISSION OF PAPERS

Prospective authors are invited to submit original papers (1~6 pages) of either MS
Word or PDF format written in English.
Paper submission procedures are available at https://iceic.org/

3% You may submit your paper in either Full Paper format or Abstract format.

O CONTACT POINT

« E-mail : inter@theieie.org
« Tel : +82-2-553-0255(Ext. 4)
« https://iceic.org/

&IEIE  <¢IEEE
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INTERNATIONAL

SAE MOBILUS™O|A M| =11 A

utomotive Engineering *EE DPLFEAﬂO

SAE International2 =2X| X=X 2&tAt &35 (Society of Automotive Engineers)2 AXt= X},

H|#H7] 2 7|EH LRI |2k B Algtel
SAE MOBILUS™ = 20700074 O|&<9|
A= M3¢&tL|Ct. SAE MOBILUS™ 2 7

AI2E O85H 4 YEZ st 15 &

= T A

st 7|
£351715
|l

19|
M= = A

SAE MOBILUS™O||M C+Z2t Z2 CHFet F=H| Z0otoll et Atz & &fele

- Noise, Vibration, and Harshness (NVH)
. Parts and Components

- Vehicle and Performance

- Quality, Reliability, and Durability

- Maintenance and Aftermarket

- Design Engineering and Styling

- Chassis

- Bodies and Structures

. Safety

- Manufacturing
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(shifted right)
(22! 1) Transformer 2&lo| 7|2 px 1
HE xhet 1zl W E sttt oz e

= ofglA(Multi—Head Attention)& kA A3l Self—
Attention HAYUZS o] 7l HER Helsle] o]
FAEE AA AT, A9 e R pEEQE U
E9]H(Feed—Forward Network)+= H]AE WIS 53]
Wdlo] B2t YAIE S5 4= A gt ol 4+
Q450 AgkE o] Transformers w2 9] W 0]

5
ol Bzt ofu] pAS mahA R skt 4 ol

2) Multi—-Head Attention?] ¢AF
Transformer?] Self—Attention AAF 1}
A2 SAE Y WA, B ovd 2Hg
F 715219 58k Query(Q), Key(K), Value(V)eh=
o

ox
rlo
tlo iu}
mjo
::l
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<
1 B

(3% 2) Sel-Attention| A 1k

@

Softmax(

are you still

at homenow 7
1

you are

still

1

now home at

?

(2l 3) Seli-Attention2] G|E!

IS HofErh, WA, oA e QeF K 7He] fAEE
AArsE7] sl & el e] H3(Dot Product)S 4345t
kol AUAA ARA] ey AARE GLOoR Lo

ko)
=
A3kt o] Softmax FHEE A8 SALES 715
A

& eI, npx|uto g o] 7}5A]E Value 3 Hol #
3] Self—Attention?] #& &9 A=t} o] &=8L <]
25 20 tholEo] A= ojudt WAE FATH=AIE
W =g Rlolnt, o] M-S oy 7jf sler |
4 2 2)3k Zlo] Multi—-Head Attention® &, 7+ =
A= ohE BAE ShEote] Hdlo] Y UL 55t
Al Rtk

(719 3)& Self—Attention A4 Z}E F|EWY
(Heatmap) 0.2 A|Z3l5t 2102 7} thol7} th2 1301

[e]

S3h Qi gt} LA FA o A2

. o1& &3l

Attentlon% ggslo] Fai &

Transformer+= Self—
oA Tl 7] IAIE

2. CNN 2!
NN Q171at Hlolel7}  glo]e|nrt eighio] 8
Zloleta msm QU 72]o] Hlojel S AfololA] &

19

2I3H SW/HW 917 S5

0c@ee

awe IR - HEEZS
wanoie IR SRS S
o Sl WES ¥ EEE
= EEUHSEEEsP
w  HNESES RS
=  HAESHsaDANNE

Image Classification

Oject Detection
(2% 4) CNNS| CiY3t 28 2o}

dle[gl5 Atele]
NN«] 03/& 42 olv]A

m wfehd NN (12 4)9}

iﬂ &, ovA] e 59 Z5rH
1

1) CNN =g 9] 7]& 2
CNN- o|u|A] &5, 24| & O]“]X] =3
wofo] whet mdlo glo] AF Gz, 54
ol e AA E]E} <131 5>1‘ CNN<] tf3
g wofel oA E570) thiAQl wHlo] e
Wl

19 5)+= CNN9| 7|2 F-zolw|, A4 HEFA A
Z(Convolution Layer), $A&] A%
Layer), €4 o124 AZ(Fully—Connected Layer) 2.2
olfojAf Qltt, HEFA Al CNN HHlo] a4 7
SO, ouAE A 27O R o] 54E oy

Ty 1o
m 0

N ol
ol

,]

m

Lr&

oo >~ ob

(Post—Processing

Convoltional Post Processing Fully Connected
Layer Layer Layer

Batch
Normalization

Activation 9 e

function

£ .-

Input Image

5
2 |e|25 e
3

Pooling Lay

(O 5) CNN 2&o| 7|2 &
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rx

@0@@ r>runuvuzy

= AT 2}, FA Y AT viA] HtE}F AlS(Batch
Normalization Layer), A3} g4 AlZ(Activation
Function Layer), =% A%Z(Pooling Layer) 5 0.& -
dElo] Sltt, viz] AFatst Al Y dlolE o] s
ArtIA Bl o Qb ol W) WA % g

2,
o
ON( —1)11
N
£
o
9
-
2
=
=l
”
fjo
o
o>
ik
.1
e
Y
of
N
k)
T R et )

S5 ASoltt, ek HEFA AlSolA AREEE =
8 ARl HEFA Aikel wat 54 Ahgich
54 AR dEe) olE flofEY] dAkom o]fof7]
o, dE = mEL A Pe= Fojun|, HF 3x 3, 55,
T T 22 A715 7HXI), ZE= ofn[X]E gt o
R Fom, i o] YHE A Ht 2
B ofu| R 9] gF Hiak HA A m, o] Jqef 7 A gf
I} IO gL et & 1L AuE B Elske GARS
W3ttt (A9 6)> 75 A (Weight) 2717} 3x 3

0 Feature map

Input tensor

(A% 6) 2D Zi=2M St ofl A
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O
OJuAlE ok Wl &2 A= shute] oAk EAET,

- h
glolel S AT o] M7, AREH AZolAE Bt

T4 9 54 Qdto] ole ¥l uhEEch

o FASHEA = AEA
< o} 7|jEo] A o® Qa9
o}, o]F djAdsly] flsf thefel 7]smo] &S] At AL
olom A%l 7 e 7 A]7](Pruning), FARS}H
(Quantization), A4 ZF(Knowledge Distillation)”}

T2 7= Q51| 98 wletu|EE Al she] md)
o] 7|8} kRS Folal, A= 7154 (Weight) b
S Activation)& A2 H|EZ H3lslo] o ILe] e} o
UAl 882 Sislshe WHoth A4 SR gt
dlo] A9 20 wdlof Huksl AarslsliAr A
AslE 2| aslelct

HEoM= ofgfgt st 7|H 5 i3zl Alslet
7FA A 719] dejel F5F, Tk
aff A4 og Al H 1A} Sk

s
Kl
N
~N
rE
1o
o2
i
jubo)
2
=

1. Al 22 ZE3E 2ot UXiet 7|

FAeE A7 7 ARk ek U A HE
2 Wgloo] mdle] e} aa4de ol 7lwolth
olf el iHl A7|E SolaL, At S5 AT,

b =
mie] AN S0 s v assor gge

L DollA Bzl 7570w dake) Off-
Chip " &2](DRAM)OIA] dolElE &2l ee bl o B
A} Ak}, whepd, JARHE Faf HolHE 4
SHER ®dsky dll 9715 9 kol Off-
Chip ™2} ol whe offufA] aklte I E3he -

AT}, FARe Bgoll A AR AR Edo] AT 4= 9l
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Operation Energy [pJ] Relative Cost
32 bit int ADD 0.1

32 bit float ADD 0.9 9

32 bit int MULT 3.1 31

32 bit float MULT 3.7 37

32 bit 32KB SRAM 5 50

32 bit DRAM 640 6400

(22 7) Apb e ofjux| P

wh, welo] #%o] mheh opak: WAAel 7|4R A
A ol

1) 3} o] M BR
FAak (17 oA et A
Ak ¢

o] ufe o

| =& (Quantization—Aware Training)¥} A}
A}3H(Post—Training Quantization) 0.2 -

Mr Hoh
o
% r:
o 4

i)
oy

oO
X
W
o

>
o

o w9 B SRl arE
BAOIE o ele P e
o] LA,

ol
ol
2
o
o2
_H_l 4ol
rlr )

e o2
1o
ox,
by
ofr
fuj
bu
B
o
ot
e >
%9,
R
rlr

el
N

o
o
ro
IE]
>

o &
ox
©
i)
o
ofr
ol
O

tlo

T ot
il
oln
©
‘3o
o

X
|o
U

S~
el
.1

>~ Fl°1'
r
oQ

AL3= ofu] gls5o) ek HdlS Fxjo}
[ch. ol E/dte] Ak} wol whel 44
oF213}(Static Quantization)?} 2 oFAsHDynamic
Quantization)® WAt A4 ofAlsl= 71529k SH4
S W5 ule] ARlehs WAl R iy aede
=gkt 4= Qlot, Wb, AR} 7l 7R Al vl
FArptetE] ot 2 Fol FHCE ARt R
WA a =Y 4 Tk AR E1 RS o] 83k A

Edlol# 7ol T disA o2 [7,8] 5ol .

Pre-trained model ]
Quantization [ Calibration ]

}

ofi
—_
rir
o
1=
(¢

o

[ Pre-trained model ] [ Callbratlon data

Training data ]

i i i

[ Retraining / Finetuning ] [ Quantization
I

Quantized model

[ Quantized model ] [

(721 8) (a) QAT (b) PTQ ™

2|8t SW/HW o4 S&F

CI-TY )

2) Formula Definitiono]] ©& &

FAk= (L 9 olA vt AA™ Formula
Definitionel Wz} A A (Symmetric

Quantization)Q} WA xS Asymmetric
Quantization) = LE-=Ic},
o Ak A2 Holelel WslE el Holatt &

of Helgros FaslA AR F, 2 8l tollAl dle]
I8 FATHE Golek of PAE Feol Lot

Col
. Hlole o] 27} ot

]
=

Hlofele] #2:%
et gros Agelel 1 sl

: UM
G glon], mae] A A5E A
o] wjo] vleh A S
S8 Holol ] 2 AgHct 1

Yo Zejghe 2

E BT

L O
] GARRRE o] 83t ~ZESo1A Vo] TRt
Aoz [11,12] 5of ot

2. Al 23 ZZEIE flet 7HXIX|7| 71

TR S88HA] 982 7Al B e HlolHE
002 2|ghsto] AT HEle] 24| uhefule] 5 Sol= 7]
Hofuh, AT MH2: e 7S A eF 2 viRtulE = A
FElo] lem dF wehEe Ll o] 2 dF=
U2 2] 9471 wiZol =E ekt uehu|ElE A7 sko] AL W
2o] 719} it 9 4= QU

1) 7ERIA17] tie] mhe 257

L 1002 o), 7R |= 7H A7 1E ok i
of ufe} 124 7} %] 7] (Structured Pruning)@} |43
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‘ OO0 O »»>rumy g

2] 7F2 2] 7] (Unstructured Pruning) & 53+ 4= 9t}

H|R22] 7R 2)7]= HIESILY] S1oj9) 7iE 7154
= AlAsH: WAler, Yl YolA Sa%rF B 7k
A5 Aea o g AAste] 71529 5 =0l H T4
Aol 7t & A2 AAT 7RS4
Al A 4= Qlo] =2 &9 7R AAYE 7S
Slth= Zlolet, shARE, H|F22 7HA A7) = 7RI 7
A AAEZ] wfizoll, T 7R 917 R
= Aok sk A7 At OlL 71431 Qe A A
S 8k Hof, @8] A A% F1te] AA|
Ay st=gllo] ALedo] of A= whilo] Sirt, BlAtxA]
7}7(]7\]7]% o]-g7k ALEo]A 7| O] Fi= ThIEA]

= [13,14] 5°] k.

?‘Zﬁ TR A7 = YESAE 25 desto] dAqt
o] whet 7RG S AASk Aol sk
Ao w Ay 7HAA]7]|(Filter Pruning)?t A 7FA]2]7]
(Channel Pruning), 12|37 2 e 714 %] 7] (Filter
Shape Pruning)7} et (¥ 10 (b) 3a2) HE| 714]
Z|71= Al Bdlo] Iy AAE A Ask= PAo=, 54
Algolxl AA| HelE AATFORH mdlo] BRde =
Itk A 7HA A7 = of 2] A5 Afd - AlASHE WA

_l

Before pruning After pruning
SN v=s =4
synapses
N ——77
pruning
neurons
vV N
1 (a) 1
Filter Pruning ! Channel Pruning ! Filter Shape Pruning
I |
1 1 "
Filter 1 ! Filter 1 ! Filter 1
1 1
1 1
1 1
1 1
| |
1 1
Filter 2 ! Filter2 ! Filter 2
1 1
1 1
1
H 1 |
N S !
1 :
Filter 4, | Filter 4, ! Filter 4,
1
1 1
1 1
1 1

(b)

(I 10) (a) HITEX 7HXIRI7| (0) RN 7ERI|7 1) 374K| B 7
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ol e} e 7HA)%)7 )= 1 Lol 4 Felat 1]
HEAE AASHE WAloleh A AR 14
ol = FehE FAI1] ulEo], 1FHe] 91X A
(e A3 Bat glck, areba], 225 7443
L= SREgo] o] o Fsha HA Helt Golat A3
ek, P4 7S o] 8%k ALegol)

7He] FHL ) E A 07 [15,16] Fo] ok

Mo r

N
2

=

%

O

2) 7Fe A AA 7120 WE BF

AR = 7RsAE AlASHE 7)ol wkel 271 7]\t
7FA %] 7] (Magnitude—based Pruning)®} 52 % 7|4l
g,

271 719 ZRAA = 7R A S A7) (HHEE 7L

7} %] 7] (Importance—based Pruning) &

B AZ T AE AlASHE WA oY, &, 7 A7t A=
75 Aol @ Sagt Ao Tt ALkl Ao
o Jhet 2o ® VSRS AlAsH] wiol sh=glof
o] gt} =7] 7R ZFA A7) 5 o] 83t A2 ES o)A
7|Ho] 5%

i mﬁ?ﬁ,zi[ e Eol Cm
=]

FF= B7Isto] *é% 10}7} AL 7%X]§_‘ AASH=
Alojrt (19 11)2 Transformere]| 8% 7|RF 714
715 A4S e L]rﬂO WE}W 13015} 37] 7]

1. Trained Transformer

2. Estimate importance

Embedding

ZQ 7|8t 7ix|x|7| P

(a2 11) Transformer
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gl 7]

o\
-

&= 7IRE 7R A7) E o) 83E A2 E
thiEA o= [20,21] 5o o},

V. AIYIEHE AT HW 95 58

AR W 7EA]R)7)19F =2 AT REEAE ©
o1& 72 B2 Q1 AAAF E dlofE

7]:20] M-8 CPU/GPUS} 22 St=g|ofoll= o84
285k 4= gl7] wiitol] A EJo]A 7IHE alegt 5t
fllof A A7} B asiet, whebA] o] Hoflxl= 7Fx]A)7]
g oFAks} 7Rgel ofsf Aekele HHkS stEgofoA &

2408 S 147] A7 FE 2,

1. &8¢t-"agx %Xxt3 (Mixed—Precision
Quantization)S X|5k= 7147| Of7 [EllX]

712:2] CPU/GPUR} 22 SREglojo] A= 1145 e
%o ARG, ek AL ) 2} AFntet Aol u]
[ $0.57} b2 4 ik whebd FRd AR o &

AUAES A gohs EI-HUE PSS AU

N

flo

7H4:7] (Mixed—Precision Quanuzation Accelerator)7}
Qs o]F Fof AAF AFHS TEA O R AMESHA
= Etﬂ /\41— ;qo]__ AJ‘g].oP_,_ Ol{;]_

(9 12)+= - Ade fAeks Adshks 2]

Input
forward

(b) 16x Parallelism, Binary (1-bit)
or Ternary (2-bit)

(a) Fusion Unit with 16 BitBricks

T | | wsur |
Input Input
forward HJI_ H_'J 1 H_'J H_I-I L forward F_ P E .
(I i W W N
Psum forward *Psum forward

(c) 4x Parallelism, Mixed-Bitwidth
(2-bit weights, 8-bit inputs)

(a2 12) Fused PE U BibrickS 0| Ex01 5} P9

(d) No Parallelism, 8-bits

23

28t SW/HW o4 S5t

0c@ee

25} 7hss 25 7 [23]= AL HdloA Al
2 1ag v Whol | TR 24T 4
t} op7lElA Q] 71E LA @ 491 Bitbrick 2 2H|E G
= T 9 Sl dhks RgRi), o Bitbricko] 5%
o7 Aste]o] Fused PE(Processing Engine)S # A5}
o, 2| E, 4H|E 8H|E 16H|E & 29| Aol HE
B QAR AR, AT R B 43 Ayl 7}
o] wstol] 7]59] stEgofEet ofufA] AHl= Wo
WA A SR 2 SE5l01E R 4 ot

2. 7kXIX|7] 7|&o|
7t571
ZHAIAZ] 71N A8 Sofls AT
AR}, sjasizl doleE as
Els

off Hiet 71571 A5 7RI

7+s8t 5| A(Sparse) HIO|Ef ¢At

wgo] lo|E|7} 5]

HO g GAksk ]

1) CNN 718t 7FR]2]7] 71457 o] E2-9(Dataflow)

[24]i= CNN eo] tfsto] 34 dlo|H 59| dAiks 2
A5}t 7H57)olw | (I8 13)-2> SCNNQ| Dataflows
vebd 1ol [24)= oS 1A T ol g
W= olgste] Qs Ak Alsto] dloly &S
gloll & 72 g #]oF +F(Cartesian—Product) S &85}
oq Oo] o}Ld 710 /\{Eﬂa}o:] J_Aﬂ—o—}jl o] LA 734_ 7}

HA
E}O‘E (Plannar Tiled)& -3l

IARAM I Neighbors

(sparse)

OARAM PPU

(sparse) Halos

o RelLU
IARAM indices ]_ Compress
OARAM indices
Coordinate F',l

Computation 4 |

F
i "J®'"® ® o]
&l

Weight FIFO | F
(sparse) e ® ®
A accumulator buffers

FxI multiplier array

(71 13) CNN 7[5t 7EXIX|7] 7H57] SCNNS] Clo|EfZ 2L

o]tj]/ko]

2

>

o0

of

o,

=

H
Lo

O,
TS

indices

<

x
-
w

arbitrated XBAR
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Amxk Bin Cn
Inner-product
dataflow X —
for m in [0, M) M M
for n in [0, N) ——
for k in [0, K) K K N
c[m,n] += A[m,k] * B[k,n] —

Outer-product
dataflow

for k in [0, K)
for m in [0, M)

for n in [0, N)

C[m,n] += A[m,k] * B[k,n]

Gustavson B Ll T T b~
tafl =
dataflow X —
ol 16 = ﬂ—/‘

for k in [0, K)
for n in [0, N)
C[m,n] += A[m,k] * B[k,n]

(3 14y 374X &l oA AL C0|BZ 2L H]jm *

T4 (Input - Stationary)S Z3l djo]g] AR =+

3fsto] )4 glolElE 7+e] SlARS: 7Rt

2) & Y G4 Xt 7147] HlolE &S

o JE Aik FAY WA (Inner
Product), £]4(Outer Product) go|E|&2-9-9} 5]4 8
g A2E Aokt AAEES HolHERY A
At ol
2 5o AL el A AP AR 0
of thalix e ks ZIeYs}7]
A, wae] off vlEEA ot} vhH, JFAERE

00 PR ) 313 o

N
=

B e ®

i

lzl

oo

]

lo
Ko

B

3. HW Zzks} 7|8 S 788 Processing—In—Memory

(PIM)
CLE 15)+= 71 Al 7157101419 HlolE iE s
Hals JLxoltl o] E o]l olF|elA o] A3 Al

N

S, ) B U AniEEA FR A,

988 _ The Magazine of the IEIE

Al Accelerator

Off-Chip
DRAM

o St g Lo ] processr

(38 1) ZiRE 7x

o

Lo o] gxas vk W Fabolehs THE ARl A
£ 7HAAL Qlet, weoA] ZRAA R dlolEE &St
= oA HE A (Latency)o] W] ALt &7}
AtE]ar, 53] etk HloleE Agsh= Al AitellA
= o FAIZE B AlZbsliRiet, 3, dlol A v ol A
W2 oL 2|7} Ak E]7] wjtol] HE mgol e TA7E 9
o}, olegt EAl= Al WHEA| AA A sidslof o Q.
SF IHA| = Q1A =] AT gl

of £AE s&d3st7] fls Processing—In-
Memory(PIM) 7|<zo] 25| -t= L 9k, PIMo|eh
713 & molRt o7 €A o] RHAIE s ds] flsf wkLe]
U toll ik 2gE =3 AAE EHAIR

)

%> rSL

e =z

0

AAe AL BFEAJo]E}, o] S5 wie] 71 dole ol
& Hasktol M2 4uE 27 29 4 9k, E3 Al
QAT S Ap5Hs MAC 9

MAC QMtke
2 U] BRHOE Y Y
w0 A U QU tero R FEkm gt

1) 7HA217] 719 o] 7h53t 34 HlolH A4k PIM

8l 2 dlojelut mulof 4] tjiie] gro] Oo] ALt
Hof = AHE Auldtt), &, gl wrhe A
00] AAFH= H]go] Bk Folth. o|E 53 7154
o} 2hadato] B|aAS Qs Baad A4k Ay
ol A58 A 4 9irk. 22 PIM of7|gHolA
= GG 7SR E Alofels HEETE E6f 34 b
olElE BEHOR Aelei), ol NESUS ALg
8] CNN2 Transformer®] 3]4x Hlo]&] 4ke 4=345}=
PIM o}7| 814 9] of x|t}

a. Transformer 7|2t Pruning PIM Of7 |Ell X

55 5|4 ofellH(Block Sparse Attention) Ef-s
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QK'-MM Algorithm Dataflow QK-Pipeline Hardware Dataflow

@ Block Cyclei > Weight Writing —» Input Feeding
SEngine0 RSN DEngine

o,,

CEA ke

Global+local sparse attention. SIMD Core

1 block Cycle = bxp cycles, p = data precision. 2]

(32 16) 2= 4 ofHN Ho[EZ2R ™

e Rste] A ANTE Sole Wl o8 &
B Qi B A A S UAT, mE e
Kl ofaldl siEle] cret gebd 4 glch (19 8)9)
Self—Attention 3|EWMoA] & 4= QI50] &t &
w7} e, weh hdon o HE5S A
) AARES ZolWAE Al ASHE Hastet 4 ok
(2612 £ 84 of R4S A 83t PIM o/ |E 42 A
bslolztl, (1% 16)0] 55 )4 ofdlMl el 4l
sfo] QAR SATIOZA, AA S Folx A

Aels X astslolct.

b. CNN 7|8t Pruning PIM 07 |Ell %]

(IR 172 [27]0 A AlFeE PIM 7149E 714:7]9] 4]
of7| el A& Lrehdich

o] of7|Hl X+ 4 a4y AAUY(Dynamic
Sparsity Scaling)& 3l 43t} 7159 3144
= AAskAL ik A SRt CNN RHlof|x= 7+ 7|
39 Fawrt fERR FAwTF U2 ASolAs 2

2let SW/HW 017t S8

0c@ee

H W& IS A88) ofluA a&S =Y 4= U
[27]2 71520l H = E5 @92 Ji*é% Hofsh
WSC(We1ght Sparsity Controller)S 3}@ oy

/\94 Xd%% X}E}%LQE’H %fzﬂﬁi

A HO]—X]-(_E}T;} olF ol TE weloA 0o& 4
E59] kS Ay o] dik 84S Sk & 9

E3F ASC(Activation Sparsity Controller)% kel %

=
} lOlH %

A b A, 0% 2lade
Q= Aol AR QUM SATFORA QU AR
2 9t

£ A ¥sk= PIM

ol 404 Digital WALe: S 38 o9 8%
= okzlE 2|l Analog HH4E ADC(Analog—
to—Digital Converter)& AFE8| E3-AHUE A st=
AR, o= Digital?} Analog {419 S—4 W=
JA}BhE 2| U5H= PIM o7 9] o Ao]ck,
a, Sg-Mac UXIEE X|”SH= Digital PIM
Transformer M@loA] =& A=2S 9%|517] ¢]5) o]
A Ao 20 Hulwsl grEch i gbd ol A

—
=0 2 [¢) 110 3l O 7]3
= e BWS-CIM macro H o oH:H X—iﬁi R ;ﬁ) E }\]"Q-OH C—)] ‘ITX]EE]—
|8kB Activation||8kB Activation 5 JD el T A
SRAM #0 SRAM #1 112 bank || 2 | = [T H[sTH[sTH [eTH « [oT} 1 2~ 0 o &5 o) o 3 o 5
§ 320t Fonit bily {> n }\/IRD]' [26]'1:‘ ‘__?:l X(j S okx}i} HO]—}‘\_]E X] JO}E—E
Adaptive kernel/channel- F"s‘:::;:)k 5 %
order (KCO) mapping - -
164‘2bil 16+2b(s g
| [eTH [eTH
e = /8°2b(dense) || 5 ! 1) Pua-150 Pm 15,1 ‘LINIS_Q_QDIiQ..‘L
clivation sparsity SRz S : Partial Product Addition i
controller (ASC) |} Bank choose | *Der (Add up 8b partial products) | o ,'\'L%'fy | | %, II\rt‘iI:Il::r | / 8b Mode
IWeigntindexselect Power-on/oft | [T el el ere] L 2)
[ w— 7 ON zcwuzcmpuﬁ% Bit-Serial Accumulation | < ”
Weight sparsity Weight oo e TR (Shift and acc. for input bits) T g - :
controller (WSC) 2C/N2C || 2C/N2C | Intra-macro | 2C/N2C
CiMcore o TWeightsparsity index goderkl || kadderde adder #0 3) B Wode @ °utPutS) INT16 Config.
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RO_INV_X4M_AJTL_PROM_28GEN (28nm, 1.0V, 25°C) RO_MXT2_X1M_A9TL_PROM_28GEN (28nm, 1.0V, 25°C)

Predicted Variation (Normalized)

—— ideal —— ideal
®  Emulation ® Emulation

Timing Path #1 (28nm, 1.0V, 25°C) Timing Path #2 (28nm, 1.0V, 25°C)

Predicted Variation {Normalized)
5

——ideal ——deal
* Emulation * Emulation

01 08 09 10 11 12 13 07 08 09 10 11 12 13
Actual Variation (Normalized) Actual Variation (Normalized)

500 training samples / 250 validation samples / Total 19+20 parameters
Average and standard deviation of relative errors (on average)

= RO surrogate models: -0.0333% / 0.0852%

= Timing path surrogate models: -0.0201%/ 0.255%
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2025 IEEE Power Electronics Society International Decentralized . . " g .

01.07 -01.09. Energy Access Symposium (IDEAS) Bali, Indonesia http://ideas-2024.ieee.org/

2025 Fifth International Conference on Advances in Electrical,

01.09. - 01.10. Computing, Communication and Sustainable Technologies Bhilai, India https:f/icaect.com/

(ICAECT)

2025 IEEE 22nd Consumer Communications & Networking . .
01.10.-01.13. Conference (CCNC) Las Vegas, Nevada, USA https:f/ccnc2025.ieee-cenc.org/
0111.-01.14. ﬁg%SE)IEEE International Conference on Consumer Electronics Las Vegas, Nevada, USA hitpsJicce.orgl2025/
01.13.-01.17. 2025 Joint MMM-Intermag Conference (INTERMAG) New Orleans, Louisiana, USA https://2025-joint. magnetism.org/

2025 Fourth International Symposium on Instrumentation, ) . ! .
01.15.-01.17. Control, Artfcial Intelligence, and Robotics (ICA-SYMP) Bangkok, Thailand https://ica-symp-2025.ecti-thailand.org/

2025 1st International Conference on AIML-Applications for I ) . .
01.16.-01.17. Engineering & Technology (ICAET) Pune, India http://cumminscollege.org/ficaet/

2025 International Conference on Intelligent and Innovative . ) - )
01.16.-01.17. Technologies in Computing, Electrical and Electronics (/ITCEE) Bangalore, India https: /fwww.ciltcee.in/

2025 |IEEE 38th International Conference on Micro Electro . . .
01.19.-01.23. Mechanical Systems (MEMS) Kaohsiung, Taiwan https://www.mems25.0rg/
01.19.-01.22. 2025 |EEE Radio and Wireless Symposium (RWS) San Juan, Puerto Rico, USA https://www.radiowirelessweek.org/
01.19.-01.22. (Ziggégmh ARFTG Microwave Measurement Conference San Juan, Puerto Rico, USA https:f/arftg.org/

. 2025 |EEE 24th Topical Meeting on Silicon Monoalithic Integrated . ) -
01.19.-01.22. Circuts in RF Systems (SIRF) San Juan, Puerto Rico, USA https://www.radiowirelessweek.org/

2025 IEEE Topical Conference on RF/Microwave Power . . -
01.19.-01.22, Amplifiers for Radio and Wireless Applications (PAWR) San Juan, Puerto Rico, USA https:/www.radiowirelessweek.org/
01.19.-01.22, 2025 |EEE Space Hardware Radio Conference (SHaRC) San Juan, Puerto Rico, USA https:/iwww.radiowirelessweek.org/

2025 |EEE Topical Conference on Wireless Sensors and Sensor . ) -
01.19.-01.22. Networks (WiSNeT) San Juan, Puerto Rico, USA https:/iwww.radiowirelessweek.org/
01.20.-01.23. 2025 30th Asia and South Pacific Design Automation Conference Tokyo, Japan hitps:/fwww.aspdac.com/aspdac2025/

(ASP-DAC)

2025 |EEE Electrical Energy Storage Applications and . ) .
01.20.-01.21. Technologies Conference (EESAT) Charlotte, North Carolina, USA https://cmte.ieee.orgfpes-eesat/
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01.20.-01.22. 2025 IEEE Applied Sensing Conference (APSCON) Hyderabad, India https://2025.ieee-apscon.org/

2025 Fourth International Conference on Power, Control and . . » . .
01.20.-01.22. Computing Technologies (ICPC2T) Raipur, India http:/ficpc2t.nitrrac.in/
01.21.-01.23, (2852 'EEdEgE;ES Grid Edge Technologies Conference & Exposition | ., oo, Caiifornia, USA hitps:/ipes-gridedge.org/
0123.-01.25. | 2025 IEEE 23rd World Symposium on Applied Machine | g4 ocns Siovakia hitps://conf.uni-obuda hu/sami2025/

Intelligence and Informatics (SAMI)

2025 International Conference on Next Generation . T
01.23.- 01.24. Communication & Information Processing (INCIP) Bangalore, India https:/fincip.in/

2025 |EEE International Conference on Artificial Intelligence and . i o
01.27.-01.29. eXended and Virtual Reality (AIXVR) Lisbon, Portugal https:/faixvr.tecnico.ulisboa.pt/
01.27.-01.30. 2025 Annual Reliability and Maintainability Symposium (RAMS) Destin, Florida, USA https://rams.org/
01.28.-01.30. 2025 Institute for the Future of Education Conference (IFE) Monterrey, Mexico https://ciie.itesm.mx/en/

»2025'd 28

02.02. - 02.04. 2025 15th International Renewable Energy Congress (IREC) Hammamet, Tunisia https:ffirec-conference.com/
02.02. - 02.05. 2025 Cybernetics & Informatics (K&l) Mikulov na Morave, Czech Republic https://ki2025.sski.sk/
02.03. - 02.05. 2025 Conference on Artificial Intelligence x Multimedia (AIxMM) Laguna Hills, California, USA https:/www.aixmm.org/
2025 3rd International Conference on Intelligent Data ’ T
02.05.-02.07. Communication Technologies and Internet of Things (IDCloT) Bengaluru, India http:/ficoici.org/2025/
02.06. - 02.07. 202_5 \nte_manonal Conference on Artificial Intelligence and Data Nitte, India hitp://aide2025.in/
Engineering (AIDE)
2025 13th International Conference on Intelligent Control and ) . -
02.06. - 02.11. Information Processing (ICICIP) Muscat, Oman https://conference.cs.cityu.edu.hkficicip/
2025 International Conference on Advances in Renewable ) ) .
02.06. - 02.07. Energy & Electric Vehicles (AREEV) Karkala, India http://www.areev2025.in/
02.07. - 02.09. 2025 Emerging Technologies for Intelligent Systems (ETIS) Trivandrum, India https:/www.etis-2025.0rg/
2025 International Conference on Computational, . e , o
02.07.-02.08. Communication and Information Technology (ICCCIT) Indore, India https://ies.ipsacademy.org/fincceit-2024/
2025 International Conference on Pervasive Computational . . . . .
02.08. - 02.09. Technologies (ICPCT) Greater Noida, India https://www.glbitm.orgficpct-2025/
02.09.-02.12. 2025 |EEE Conference on Advances in Magnetics (AIM) Bressanone, ltaly https://www.aim2025.it/
2025 IEEE International Conference on Big Data and Smart . . ) . )
02.09. - 02.12. Computing (BigComp) Kota Kinabalu, Malaysia http://www.bigcomputing.org/conf2025/
02.09.- 0211, 2025 2nld_ International Conference on Advanced Innovations in Jeddah. Saudi Arabia https://www.jicollege.edu.sajen/
Smart Cities (ICAISC) conferences-and-events/
02.10.-02.11. 2025 6th Australian Microwave Symposium (AMS) Gold Coast, Australia http://www.amsymp.orgfindex_s.php
02.10.-02.11. 2025 |EEE Texas Power and Energy Conference (TPEC) College Station, Texas, USA https:/tpec.engr.tamu.edu/
02.10.-02.12. 2025 International Conference on Innovation in Artificial Jeddah, Saudi Arabia hitps://ait daastte. online/

Intelligence and Internet of Things (AIIT)

1 030 _ The Magazine of the IEIE

66



R

Sharhzly

THEIREA

Efo|x)/H2H

i3

2025 International Conference on Control, Automation, and . ) -
02.11.-02.13. Instrumentation (IC2AI) Beirut, Lebanon http://Ireee.org/ic2ai/

. 2025 International Conference on Intelligent Control, Computing ' ) . g
02.13.-02.14. and Communications (IC3) Mathura, India https:/iwww.glbajajgroup.org/ICCC-2025
02.16. - 02.20. 2025 |EEE International Solid-State Circuits Conference (ISSCC) San Francisco, California, USA https://www.isscc.org/

2025 International Conference on Artificial Intelligence in .
02.18.-02.21. Information and Communication (ICAIIC) Fukuoka, Japan https:/ficaiic.org/
02.19.-02.21. 2025 |EEE International Workshop on Antenna Technology (iWAT) Cocoa Beach, Florida, USA https://attend.ieee.org/iwat-2025/
02.19.-02.22. 5%25 29th International Conference on Information Technology Zabljak, Montenegro hitps:/fwww.t ucg.ac.mefen

2025 18th International Joint Conference on Biomedical .
02.20.-02.22. Engineering Systems and Technologies (BIOSTEC) Porto, Portugal https://biostec.scitevents.org/

2025 First International Conference on Advances in Computer
02.21.-02.22. Science, Electrical, Electronics, and Communication Bhimtal, Nainital, India http://ce2ct.gehu.ac.in/

Technologies (CE2CT)

2025 International Conference on Mobile and Miniaturized - . http://typo3-202311301006.p415500.
02.23.-02.26. Terahertz Systems (ICMMTS) Dubai, United Arab Emirates webspaceconfig.de/home
02.23.-02.25. 2025 World Utility Summit (WUS) Greater Noida, India https:/www.worldutilitysummit.org/

2025 IEEE 16th Latin America Symposium on Circuits and . ) .
02.25.-02.28. Systems (LASCAS) Bento Gongalves, Brazil https://www.ufrgs.br/lascas/findex.php

. 2025 |EEE/CVF Winter Conference on Applications of Computer ' .

02.26 - 03.06. Vision (WACV) Tucson, Arizona, USA https://wacv2025.thecvf.com/
02.28 -03.01. EO2§ Imgrnauonal Conference on Innovation in Computing and Greater Noida, India hitps:fjsnuice.n/
ngineering (ICE)
2025 4th International Conference on Smart Grid and Green . ) .
02.28 - 03.02 Energy (ICSGGE) Sydney, Australia http://www.icsgge.org/
02.28 - 03.02 2025 |EEE International Conference on Mechatronics (ICM) Wollongong, Australia https:f/icm2025.ieee-ies.org/
N202514 38
03.01.-03.08 2025 IEEE Aerospace Conference Big Sky, Montana, USA https://www.aeroconf.org/

. 2025 IEEE International Symposium on High Performance . -
03.01.-03.05 Computer Architecture (HPCA) Las Vegas, Nevada, USA https://hpca-conf.org/
03.02.-03.05 2025 |EEE Underwater Technology (UT) Taipei, Taiwan https://ut2025.0rg/
03.03.-03.07. 2025 IEEE IAS Electrical Safety Workshop (ESW) Jacksonville, Florida, USA https://www.ewh.ieee.org/cmtefias-esw/
03.03. - 03.06. 2025 ZQIh ACMAEEE International Conference on Human-Robot Melbourne, Australia https:/fhumanrobotinteraction.org/2025/

Interaction (HRI)

2025 IEEE International Conference on Software Analysis, .

03.04. - 03.07. Evolution and Reengineering (SANER) Montreal, Quebec, Canada https://conf.researchr.org/home/saner-2025

2025 International Conference on Automation and Computation . ) )

03.04. - 03.06. (AUTOCOM) Dehradun, India https:/fautocom.org.in/
03.05. - 03.07. 2025 International Conference on Emerging Smart Computing Pune, India’ hitps:/lesciioit org/

and Informatics (ESCI)
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2025 IEEE International Conference on Interdisciplinary
03.06. - 03.08. Approaches in Technology and Management for Social Gwalior, India" https:/fiatmsi.iiitm.ac.in/
Innovation (IATMSI)
2025 International Conference on Power Electronics and Electric . ) .
03.07. - 03.09. Drives (PEED) Dali, China http://www.icpeed.com/
03.07. - 03.08. 5%25”3“ International Conference on Disruptive Technologies | ooy Noida, India https:/fwww.glbitm.orgficdt-2005/
2025 9th International Conference on Green Energy and . . ) . .
03.07. - 03.09. Applications (ICGEA) Singapore, Singapore https://www.icgea.org/index.html
2025 3rd International Conference on Smart Systems for . o [
03.07.-03.08. applications in Electrical Sciences (ICSSES) Tumakuru, India’ http:/ficsses.sit.ac.in/
2025 9th IEEE Electron Devices Technology & Manufacturing .
03.09. - 03.12. Conference (EDTM) Hong Kong, Hong Kong https://edtm2025.com/
2025 International Conference on Machine Learning and I "
03.10.-03.12. Autonomous Systems (ICMLAS) Prawet, Thailand http:/ficmlas.com/
2025 28th Conference on Innovation in Clouds, Internet and . . -
03.11.-03.14. Networks (ICIN) Paris, France https:/www.icin-conference.org/
03.12.-03.14. 2025 Systems of S|gr?a\slGeneratmg and Processing in the Field Moscow, Russia http://media-publisher.rufen/2025-on-board/
of on Board Communications
2025 14th International Conference on Educational and . ) .. )
03.14.-03.16. Information Technology (ICEIT) Guangzhou, China https:/iwww.iceit.org/index.html
2025 |EEE 8th Information Technology and Mechatronics . . ) .
03.14.-03.16. Enginesring Conference (ITOEC) Chongging, China http://www.itoec.org/
03.15. 2025 |EEE Integrated STEM Education Conference (ISEC) Princeton, New Jersey, USA https://ewh.ieee.org/conf/stem/
03.16. - 03.20. (22§§(I§EE Applied Power Electronics Conference and Exposition Allanta, Georgia, USA hitps://apec-conf.org/
2025 |IEEE Symposium on Computational Intelligence in Artificial
03.16. - 03.20. Life and Cooperative Intelligent Systems Companion (ALIFE-CIS Trondheim, Norway" https://ieee-ssci.org/
Companion)
2025 IEEE International Conference on Electronics, Energy . )
03.17.-03.19. Systems and Power Engineering (EESPE) Shenyang, China http://www.eespe.org/
2025 |EEE International Conference on Pervasive Computing and Washington DC, District of Columbia, .
03.17.-03.21. Communications (PerCorn) USA* https://www.percom.org/
03.17. - 03.20. (ZSOSQSDIEEE Symposium Series on Computational Intelligence Trondheim, Norway hitps://iese-ssci.org/
. 2025 |[EEE Symposia on Computational Intelligence for Energy, . . omncan
03.17.- 03:20. Transport and Environmental Sustainability (CIETES) Trondheim, Norway https:/fieee-ssci.org/
. 2025 IEEE Symposium on Computational Intelligence on . . .
03.17.-03.20. Engineering/Cyber Physical Systems (CIES) Trondheim, Norway' https://ieee-ssci.org/
. 2025 |EEE Symposium on Computational Intelligence in Image, . " emncan
03.17.-03.20. Signal Processing and Synthetic Media (CISM) Trondheim, Norway' https://ieee-ssci.org/
2025 |IEEE Symposium on Computational Intelligence in Artificial . n " .
03.17.-03.20. Life and Cooperative Intelligent Systems (ALIFE-CIS) Trondheim, Norway' https://ieee-ssci.org/
03.17. - 03.20. 2025 IEEE Symposium on Computational Intelligence in Security, Trondheim, Norway’ https://ieee-ssci.org/

Defence and Biometrics (CISDB)
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03.17.-03.20. ﬁg;ﬁggig I?ZTbZ?osr‘:?l:/Ig}?Ir) Multidisciplinary Computational Trondheim, Norway" https://ieee-ssci.org/
03.17. - 03.20. fgﬁggg‘gpﬁggsoj%magg ggg;ﬁ’ﬁgﬁ’g?“c:m;%%'ﬁ;‘” Natural | gongneim, Norway’ htips:/lieee-ssci.org/
03.17. - 03.20. ﬁﬂiﬁolaE‘EEigslgemeﬁﬁgs';% Egor%‘ﬁnr?cps“(gggr”)a‘ Intelligence for | ;51 dheim, Norway” https:/fieee-ssci.org/
03.17.-03.20. 225%'555%2%?&?&? on Computatianal Inteligence in Heakth Trondheim, Norway" https://ieee-ssci.org/
2025 |EEE Symposium on Computational Intelligence in Image,
03.17.-03.20. Signal Processing and Synthetic Media Companion (CISM Trondheim, Norway" https:/fieee-ssci.org/
Companion)
03.17.-03.20. é%%gnlffgn%ygS%Seifﬁzsogfrﬁga%an“?g@[l)gec"égrﬁgﬁiénn)s ecurity, Trondheim, Norway" https://ieee-ssci.org/
03.18.-03.21. 2025 Data Compression Conference (DCC) Snowhbird, Utah, USA https://datacompressionconference.org/
03.19.-03.21. 5'(3”2:%_[2;:‘;\ International Symposium INFOTEH-JAHORINA E:rszégcév%;?jevo, Bosnia and hitps://infoten.etf.ues.rs.ba/indexe.php
03.21.-03.23. é%i?rgéisln;sénégﬁ;ﬁ gﬁggﬁﬂgﬁ,sy(ég&mes in Electrical, Guangzhou, China http://www.eect-conf.net/
03.21.-03.23. ﬁ](]tiﬁ?gz(anncicelr}téeén:‘t)ional Conference on Smart Grid and Artificial Changsha, China hitpsJwww.icsgai.com/
03.21.-0322 é%fplif‘gg'Q:Ergitmﬁ:ﬂgaﬁgﬁ%gﬁﬁo?onggf(%ﬁgc‘%e‘”gence' Defhradun, India hitps/idicct geu.ac.in/
0323.-0326 | 2025 IEEE Engineering Education World Conference (EDUNINE) | Montevideo, Uruguay g‘ggsz//ed“”i“e'ewed““"“92025/6”9““"9*'
03.24.-03.27. égﬁfe réﬁfeE(WVg&%fss Communications and Networking |y, gy, hitps:/iwenc2025.ieee-wenc.org)
03.24.-03.27. é?ffc t'UErE': (lsgchT'g;ema“O”a' Conference on Microelectronic Test | ., Anionio, Texas, USA hitps:/icmts.net/
03.26. - 03.28. 2025 |EEE Green Technologies Conference (GreenTech) Wichita, Kansas, USA https://ieeegreentech.org/
03.26. - 03.28. ggiﬁé?z;ng{?oant??gsg:; ference on Digital Signal Processing Moscow, Russia http://dspa-conf.org/pages/home
03.28. - 03.31 (ZEEEEQ)h Asia Energy and Electrical Engineering Symposium Chengdu, China hitps://www.aeees.org/
03.28. - 03.30. 2025 IEEE Region 5 Annual Meeting (R5) Wichita, Kansas, USA https://r5conferences.org/
03.28. - 03.29. égifzrglniﬁﬁglggaﬁon Information System Engineering | o 104 Delhi (NCR), India hitps:/ingise.org/
03.29.-03.31. ggg_;jci'ﬁ”é)ema”o”a' Conference on Consumer Technology | \1.iq6 Shimane, Japan hitps://2025 icct-pacific.org/2025
03.30. - 04.04. (2858 /;F?)th European Conference on Antennas and Propagation Stockholm, Sweden hitps:/fwww.eucap.org/
03.30. - 04.03. (28[%(5:)Oplical Fiber Communications Conference and Exhibition San Francisco, California, USA https:/www.ofcconference.org/en-usfhome/
03.30. - 04.03. 2025 |EEE International Reliability Physics Symposium (IRPS) Monterey, California, USA https:/www.irps.org/
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2025 IEEE Conference on Software Testing, Verification and . ) et
03.31.-04.04. Validation (ICST) Napoli, Italy https://conf.researchr.org/homeyicst-2025
2025 |IEEE 22nd International Conference on Software ) .
03.31.-04.04. Architecture (ICSA) Odense, Denmark https://conf.researchr.orgfhomeficsa-2025/
2025 IEEE 22nd International Conference on Software . ,
03.31.-04.04. Architecture Companion (ICSA-C) Odense, Denmark https://conf.researchr.orgfhomeficsa-2025
020254 4E
0402.-0404, | 2025 IEEE International Conference on Cybernetics and | oy i Thailand hitp/ficci2025 sme-thailand.org/
Innovations (ICCI)
2025 2nd International Conference on Trends in Engineering I m .
04.08. - 04.05. Systems and Technologies (ICTEST) Ernakulam, India https:ffictest. mec.ac.in/
2025 International Conference on Advancement in ) m .
04.04. - 04.06. Communication & Computing in Techrology (INOACC) Bengluru, India https://inoacc.in/
2025 27th International Conference on Enterprise Information T
04.04. - 04.06. Systems (ICEIS) Porto, Portugal https:/ficeis.scitevents.org/
2025 20th International Conference on Evaluation of Novel ) )
04.04. - 04.06. Approaches to Software Engineering (ENASE) Porto, Portugal https:/fenase.scitevents.org/
04.05.-0406. | 2025 Devices for Integrated Circuit (DevIC) Kalyani, India https://edu.isee.org/in-kgec/devic-2025-
home-page/
2025 IEEE 4th International Conference on Computing and o ) —
04.05. - 04.06. Machine Inteligence (ICM) Michigan, USA http://www.icmiconf.com/
ICASSP 2025 - 2025 |EEE International Conference on Acoustics, ) ) .
04.06. - 04.11. Speech and Signal Processing (ICASSP) Hyderabad, India https://2025.ieeeicassp.org/
2025 |EEE International Conference on Acoustics, Speech, and . ) -
04.06. - 04.11. Signal Processing Workshops (ICASSPW) Hyderabad, India https://2025.ieeeicassp.org/
https://ieeesystemscouncil.org/event/
04.07. - 04.10. 2025 |EEE International systems Conference (SysCon) Montreal, Quebec, Canada conference/ieee-international-systems-
conference
2025 IEEE International Workshop on Integrated Power e
04.08. - 04.10. Packaging (WIPP) Tuscaloosa, Alabama, USA http://iwipp.org/
. 2025 |EEE Texas Symposium on Wireless and Microwave Circuits . .
04.08. - 04.09. and Systems (WMCS) Waco, Texas, USA https:/itexassymposium.org/
04.08. - 0410, 2025 7th International Youth Conference on Radio Electronics, Moscow, Russia https://reepe.mpei.ru/IEEE/Pages/default.
Electrical and Power Engineering (REEPE) aspx
2025 IEEE Conference on Secure and Trustworthy Machine .
04.09. - 04.11. Learning (SaTML) Copenhagen, Denmark https://satml.org/
. 2025 International Workshop on Integrated Nonlinear Microwave . . . )
04.10. - 04.11. and Millmetre-Wave Circus (INMMIC) Torino, Italy https:/www.inmmic.org/
2025 IEEE International Conference on Robotics and . https://sites.google.com/view/robothia-
0412 Technologies for Industrial Automation (ROBOTHIA) Kuala Lumpur, Malaysia malaysia/home
2024 International Conference on IT Innovation and Knowledge . e .
04.13. - 04.15. Discovery (ITIKD) Manama, Bahrain http://itikd.ahlia.edu.bh/
04.13.-04.17. 2025 |EEE Custom Integrated Circuits Conference (CICC) Boston, Massachusetts, USA https://www.ieee-cicc.org/
04.14.-04.17. 2025 26th International Vacuum Electronics Conference (IVEC) Rotterdam, Netherlands https://atpi.eventsair.com/ivec-2025
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04.14.-04.17. 2025 |EEE Silicon Photonics Conference (SiPhotonics) London, United Kingdom http://www.ieee-siphotonics.org/
0414, - 0417, ﬁgéfl))\EEE 22nd International Symposium on Biomedical Imaging Houston, Texas, USA htps://biomedicalimaging, org/2025/
04.14. - 04.15. 2025 IEEE Wireless and Microwave Technology Conference Cocoa Beach, Florida, USA https://www.ieeewamicon.org/
(WAMICON)
2025 |EEE International Microwave Biomedical Conference . ’ https://www.imbioc2025.0rg/site/page.
04.15.-0417. 1 vgioC) Kaohsiung, Taiwan aspx?pid=0018&sid=15858|ang=en
0415, - 0419, 2025 10th Asia Conference on Power and Electrical Engineering Beijing, China https://acpee.net/
(ACPEE)
2025 2nd International Conference on Microwave, Antennas & . »
04.16. - 04.17. Circuts (ICMAC) Islamabad, Pakistan http://icmac.seecs.edu.pk/
04.16.-04.17. 2025 11th International Conference on Web Research (ICWR) Tehran, Iran https:/firanwebconf.ir/
2025 11th International Conference on Control, Automation and ) .
04.18. - 04.20. Robotics (ICCAR) Kyoto, Japan https:/iwww.iccar.org/
2025 6th International Conference on Electrical, Electronic . ) .
04.18. - 04.20. Information and Communication Engineering (EEICE) Shenzhen, China https:/www.eeice.net/
2025 International Conference on Sensor-Cloud and Edge ’ .
04.18. - 04.20. Computing System (SCECS) Zhuhai, China hitps://www.scecs.org/
04.20. - 04.23. (280u235Te|th§E Conference on Technologies for Sustainability Los Angeles, California, USA https:/fieee-sustech.org/
04.22. - 04.25. 2025 |EEE Global Engineering Education Conference (EDUCON) London, United Kingdom https://educon-conference.org/
04.22.-04.25. | 2025 IEEE 18th Pacific Visualization Conference (PacificVis) Taipei City, Taiwan méi :é{ﬁj"”ic"“m%'Q”h“b'"0/ pages/
2025 |EEE 5th International Conference on Digital Twins and ’ ) .
04.22. - 04.24. Parallel Intelligence (DTPI) Atlanta, Georgia, USA http://2025.ieee-dtpi.org/
04.22.-04.24. 2025 IEEE International Conference on RFID (RFID) Atlanta, Georgia, USA https://2025.ieee-rfid.org/
04.93 - 04.04 2025 IEEE Vision, Innovation, and Challenges Summit and Tokyo, Japan h_ttps://co_rporate-awards.|eee.org/event/
Honors Ceremony (VIC Summit) vic-summit-honors-ceremony-gala/
04.23. - 04.25. 52%)5E2D?m International Symposium on Quality Electronic Design San Francisco, California, USA https:/www.isged.org/
2025 International Conference on Nanoelectronics,
04.24. - 04.25. Nanophotonics, Nanomaterials, Nanobioscience & Ernakulam, Kerala, India https://www.5nan02025.com/
Nanotechnology (SNANO)
04.04 - 04.95. S%SF;% International Workshop on Biometrics and Forensics Munich, Germany hitps:fwww.unibw.defiwbf2025
04.25. - 04.26. (Zgiﬁ(':E)EE Bangalore Humanitarian Technology Conference | gy aii jndia http://ohtc-2025.ieeebangalore.org/
2025 10th International Conference on Cloud Computing and Big . ) . .
04.25.-04.27. Data Analytics (ICCCBDA) Chengdu, China https:/www.icccbda.comjindex.html
2025 |EEE 3rd International Conference on Control, Electronics . . . .
04.25.-04.27. and Computer Technology (ICCECT) Jilin, China http://www.iccect.com/
04.95 - 04.97. 2025 11th International Conference on Electrical Engineering, Changzhou, China hitps:/feecr org/index.html

Control and Robotics (EECR)
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2025 International Conference on Intelligent Transportation and . . ) o
04.25.-04.27. New Energy Technology (ITNET) Nanning, China https:/www.ic-itnet.com/
04.26. - 05.03. é02.5 ‘EEE/ACM A7th International Conference on Software Ottawa, Ontario, Canada http://www.icse-conferences.org/
ngineering (ICSE)
04.28.-05.01. 2025 IEEE Rural Electric Power Conference (REPC) Denver, Colorado, USA https://ieeerepc.org/
04.28.-05.01. (ng/fN'SE)EE/ ION Position, Location and Navigation Symposium | g1 e Gity, Utah, USA hitps:/iwww.ion.org/plansfindex.cm
2025 IEEE International Conference on Consumer Technology- ) .
04.28. - 04.30. Europe (ICCT-Europe) Algarve, Portugal https:/www.it.pt/Events/Event/5632
2025 International Conference on Simulation, Modeling, and . "
04.28. - 05.02. Programming for Autonomous Robots (SIMPAR) Palermo, ltaly https:/www.simpar2025.org/
N202514 58
. 2025 International Conference on Electronics, Computing, . https://sites.google.com/view/iceccc-2025/
05.01.-05.02, Communication and Control Technology (ICECCC) Bengaluru, India home
05.02. (280|?E5D§)y stems and Information Engineering Design Symposium Charlottesville, Virginia, USA http://engineering.virginia.edu/sieds
2025 International Conference on Intelligent and Cloud . ) - .
05.02. - 05.03. Computing (ICoICC) Bhubaneswar, India http://www.icicc.org.in/
05.03. - 05.09. 2025 IEEE International Radar Conference (RADAR) Atlanta, Georgia, USA https://2025.ieee-radar.org/
2025 IEEE 33rd Annual International Symposium on Field- ’ .
05.04. - 05.08. Programmable Custom Computing Machines (FCCM) Fayetteville, Arkansas, USA https://www.fccm.org/
05.04. - 05.09. 2025 Conference on Lasers and Electro-Optics (CLEO) Long Beach, California, USA https://cleoconference.org/
05.04. - 05.07. 2025 |EEE 32nd Symposium on Computer Arithmetic (ARITH) El Paso, Texas, USA https://www.arith2025.org/
05.04. - 05.06. 2025_ |EEE 3rd Internati_ona\ Conference on Mobility, Operations, Newark, Delaware, USA http://ieeemobility.org/MOST2025/index.
Services and Technologies (MOST) php
05.04. - 05.08. 2025 |EEE-IAS/PCA Cement Industry Conference (IAS/PCA) Birmingham, Alabama, USA https://cementconference.org/
. 2025 IEEE 28th International Symposium on Design and . L
05.05. - 05.07. Diagnostics of Electronic Cirouits and Systems (DDECS) Lyon, France https://cas.polito.it/DDECS2025/
05.05. - 05.07. 2025 IEEE Conference on Artificial Intelligence (CAI) Santa Clara, California, USA https://cai.ieee.orgf2025/
. 2025 IEEE International Symposium on Hardware Oriented P ) .
05.05. - 05.08. Security and Trust (HOST) San Jose, California, USA http://www.hostsymposium.org/
05.05. - 05.07. 2025 Conference on Al x Software Engineering Laguna Hills, California, USA https://www.aixse.org/
05.05. - 05.08. lgEE lN.FOCOM 2025 - IEEE Conference on Computer London, United Kingdom https://infocom2022.ieee-infocom.org/
ommunications
05.05. - 05.09. (Zé)ﬁgsll) International Congress of Enginecring with a Social Sense Bogota D.C., Colombia https:/feventos.uniminuto.edu/107918
. 2025 11th International Conference on Engineering, Applied . m .
05.06. - 05.09. Sciences, and Technology (ICEAST) Phuket, Thailand https:/ficeast.kmitl.ac.th/2025/
05.06. - 05.09. 2025 |EEE 31st Real-Time and Embedded Technology and Irvine, California, USA http://2025.rtas.org/

Applications Symposium (RTAS)
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05.08. - 05.09. 2025 |EEE Build-Up Substrate Symposium (BUSS) Milpitas, California, USA http://ieee-buss.org/
05.09. 2025 |EEE Sensors in Spotlight (SenSiS) Boston, Massachusetts, USA https://2025.ieee-sensorsinspotlight.org/
05.09. - 05.11. 2025 Global Conference in Emerging Technology (GINOTECH) PUNE, India https://ginotech.org/
05.09. - 05.10. g(é%g)\ntermoumam Engineering, Technology and Computing Orem, Utah, USA https://www.uvu.edu/cet/i-etc/
2025 IEEE 2nd International Conference on Big Data Science . ) ) .
05.09. - 05.11. and Engineering (ICBDSE) Kunming, China https://www.icbdse.org/
2025 4th International Symposium on New Energy Technology h .
05.09. - 05.11. Innovation and Low Carbon Development (NET-LC) Hangzhou, China https:/www.net-lc.net/
2025 5th International Conference on Mechanical, Electronics . . .
05.09.-05.11. and Electrical and Automation Control (METMS) Chongging, China https:fwww.met-ms.com/
2025 10th International Conference on Control and Robotics ) .
05.09.-05.11. Engineering (ICCRE) Nagoya, Japan https://www.iccre.org/
05.11.-05.14. 2025 |EEE 29th Workshop on Signal and Power Integrity (SPI) Gaeta, Italy https://spi-workshop.org/
2025 |EEE International Symposium on Performance Analysis of . » .
05.11.-05.13 Systems and Software (ISPASS) Ghent, Belgium http:/fispass.orgfispass2025/
05.11.-05.14. | 2025 IEEE Energy Conversion Congress & Exposition Asia | gor ol ) india hitps://ecceasia2025.org/
(ECCE-Asia)
. 2025 IEEE/IAS 61st Industrial and Commercial Power Systems https://site.ieee.org/ias-icps/main-
05.11.-05.14. Technical Conference (I&CPS) Montreal, Quebec, Canada conference/
2025 29th IEEE International Symposium on Asynchronous ) .
05.11.-05.14. Circuits and Systems (ASYNC) Portland, Oregon, USA https://asyncsymposium.org/
05.12.-05.15. 2025 IEEE Symposium on Security and Privacy (SP) San Francisco, California, USA https://sp2025.ieee-security.org/
2025 Joint Conference of the European Frequency and Time
05.12.-05.16. Forum and IEEE International Frequency Control Symposium Querétaro, Mexico https://2025.ieee-ifcs-eftf.org/
(EFTFAFCS)
. 2025 International Conference on Industrial Engineering, , . e r
05.12.-05.16. Applications and Manufacturing (ICIEAM) Sochi, Russia https://icieam.su-ieee.ruf
05.12.-05.14. 2025 ESA Workshop on Aerospace EMC (Aerospace EMC) Seville, Spain https://atpi.eventsair.com/emc-2025
2025 International Wireless Communications and Mobile A . ”
05.12.-05.16. Computing (WCMC) Abu Dhabi, United Arab Emirates https://iwecmc.net/2025/
05.12. - 05.16. g‘OMS 2025-2025 IEEE Network Operations and Management Honolulu, Hawaii, USA https://noms2025.ieee-noms.org/
ymposium
. 2025 Wave Electronics and its Application in Information and . http://media-publisher.ru/en/about-
05.12.- 05.16. Telecommunication Systems (WECONF) St. Petersburg, Russia weconf-2025/
05.12. - 05.16. é025 IEEE Magnetic Frontiers: Altermagnetism - New | 00 ¢s60h Republic hitps:fiwww.frontiers2025 2/
pportunities in Magnetism
2025 International Conference on Military Communication and . ) Lo
05.13.-05.14. Information Systems (ICMCIS) Oerias, Portugal https://www.icmcis.eu/
05.14. - 05.16. 2025 |EEE 5th International Conference on Smart Information Astana, Kazakhstan hitps/sist astanatt edukz/

Systems and Technologies (SIST)
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05.14. - 05.16. Eziia?itgnlatg/&qgional Conference on Artificial Intelligence and Suzhou, China https://www.icaie.org/index.html
05.14. - 05.18. 52@5E;memational Spring Seminar on Electronics Technology Budapest, Hungary hitps:ffisse-conf.eu/
05.14.-05.16. égi?af &Zmﬁﬁ:&??&ggmﬁ rence on Pervasive Computing and Salem, India https:fficpcsn.com/
05.15. - 05.16. /i%%?iezthSclirgr?ggégg?r:e(égrque;en%c?e;:nLTQ;;/?F;/:SE%S earch in Fez, Morocco http://www.iraset.org/2025/
2025 International Aegean Conference on Electrical Machines
05.15. - 05.17. and Power Electronics (ACEMP) & 2025 International Conference Timisoara, Romania https://info-optim.ro/
on Optimization of Electrical and Electronic Equipment (OPTIM)
05.16. - 05.19. 2025 37th Chinese Control and Decision Conference (CCDC) Xiamen, China http://www.ccdc.neu.edu.cn/
05.16. - 05.18. égifrgﬁéq?Fe?u”gae'nfggnﬁ.ﬁg &”Ssg‘)’a”cemems i Smart, | gy haneswar, India htipy/assic.infofindex.php
05.16. - 05.18. %Sfﬁn'o%gy%{ggg%ma”o”a‘ Conference on Power Science and |y ning China https:/fwww.icpst.org/
05.16. - 05.18. ﬁgglﬁgg?h/}:r::fzgztti;ir;]z“?gcaringg SEZLE(TSSM‘%]T)MeChamal and Cape Town, South Africa https:/www.mimt.us/
05.16. - 05.17. ﬁ}?grfn:tggn'S”;ggﬁt(i%”gélsc)o”fere“e on Data Science and | yzccan, India hitps:/ficdsis.in/
05.16. - 05.18. (Z(CZ)I?EEI)E(lJE)EE 8th International Electrical and Energy Conference Changsha, China itps:/lwww.ieec.com.cn/
05.16. - 05.18. ggiititg(llggénﬁtional Conference on Computer, Control and Hangzhou, China hitps:Jwww.icoororg/
05.16. - 05.18. é%i&?)t?gsd(llgtgg?tional Conference on Intelligent Computing and Dalian, China hitp:www.croont.com
05.16. - 05.18. g?ngaﬂ g}gc'gggg“ﬁggpgomereme on Intelligent Computing and | ;.21 Cping https:/wwwic-icsp.org/
05.16. - 05.18. igéﬁ;;ﬁ%?;ﬁgﬁgggg (/(-\)gr;gi%(;nference on Complex Systems Shenzhen, China http://www.conference123.org/csisiac2025/
05.16. - 05.18. égSiieSrtiEg I;:Zr?eilggg;;yc(%né%e)nce on Communication Guangzhou, China https://www.iccet.org/
05.16. - 05.18. é?rzciititgnglggrfrim?cla%g:g;?r?;ozg (I?lecc(t:r?; ics, Integrated Chengdu, China https://www.ic-eict.net/
0517, - 05.20. 5(():2E5T)81h International Conference on Electronics Technology Chengdu, China hitps:fwww.cetney
05.18.-05.21. 2025 IEEE International Memory Workshop (IMW) Monterey, California, USA https://www.ewh.ieee.org/soc/eds/imw/
05.18. - 05.21. g(éifDlg;EE International Electric Machines & Drives Conference Houston, Texas, USA hitps:/fwww.iemdc.org/
05.18. - 05.21, f\%ﬁg ;Egn‘gt(eigﬂ;’”a' Symposium on Linear Drivers for Industry | . 0 K orea (South) ttp://www.dia2025.com/
05.19. - 05.23. 2025 |EEE International Conference on Robotics and Automation Atlanta, Georgia, USA hitps://2025 ese-icra.org)

(ICRA)
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05.19.-05.22. %gff?no‘lf)gg égﬁg:::]fgagwfg)umemation and Measurement Chemnitz, Germany https:/i2mtc2025.ieee-ims.org/
5100520, | S5 MEPACTE el Sposa 10 BNOION 0|y e
05.19.-05.21. (Z%E’TS')EEE 34st Microelectronics Design & Test Symposium | » o New York, USA hitps://mdts.jeee.org/
05.19. - 05.22. é%?plﬁ;l; I(r;t’arEng)ﬂonal Conference on Fog and Mobile Edge Tampa, Florida, USA ir:wtép()j(i/p/ﬁglergingtechnet.org/F!\AECQOQS/
05.19.-05.22. l%lgtgvforL?r:grgnadtiXSSIIic;%:wfse(rl\ag?\leA)on Modern Computing, Tampa, Florida, USA http://mcna-conference.org/2025/index.php
05.19.-05.22. ﬁgﬁng%%émgiggglng Symposium on Cluster, Cloud and | 5.0 Nonway hitps://site. it nofccgrid2025/
05.19.- 05.22. ﬁ](iifnljl(z}lzori?&ige\;\/?) iﬂ:sgggggﬂg%on Cluster, Cloud and Tromsg, Norway https://site.uit.no/ccgrid2025/
05.19.-05.22. ggg?of‘ff(g%geme on Education and Training in Optics and Glasgow, United Kingdom http://www.etop-conference.org/
05.19.-05.22. | 2025 IEEE Emerging Technology Reliability Roundtable (ETR-RT) |  Prague, Czech Republic zftg%sggcqr'commmees'Comsoc'org/etr'
05.19.-05.22. é%fnSplljgg(FCIEEI(r;)temationa\ Conference on Fog and Edge Tromso, Norway https:/ficfec2025.ontariotechu.ca/
05.19. - 05.23. 5%2[§>E;EEE 41st International Conference on Data Engineering Hong Kong, Hong Kong hitps://iese-icde.org/2025/
05200522 | 2020 I°EE 1O L%@rgragg;ﬂ ece‘r’;fg'(ecngg_ggv%‘éggﬁg'“y' POWer | antalya, Turkiye https://cpepowereng2025.org/
05.20. - 05.22. gsviiAEgEasgthDI;rg?ﬂ%%ﬂ)Com‘erence on High Performance Suita, Osaka, Japan https://hpsr2025.ieee-hpsr.org/
2025 22nd International Conference on Electrical Engineering/
05.20. - 05.23. Electronics, Computer, Telecommunications and Information Bangkok, Thailand https:/fecti-con2025.eng.chula.ac.th/
Technology (ECTI-CON)
05.21. - 05.23. sg55532:;%?;%%6;52?1'3?%Af\?égce on Augmented Intelligence | g 11 g hitpficaiss.com/
05.21.-05.23. 2025 26th International Radar Symposium (IRS) Hamburg, Germany https://www.dgon-irs.org/home
05.23. - 05.25. lzrggfrggm"?rg%ﬁ()%%”yfe(fggﬁ)'” Advances in Power, Signal, and | - gy, 1 onecwar India hitps:/apsit.co.in/
05.23. - 05.25. g%%i%th International Conference for Emerging Technology BELGAUM, India hitp:fjwwwincet org/
05.23. - 05.25. igiiﬁ&igrgsg;:zmg%ﬁosmm on New Energy Technologies Hangzhou, China https://www.netps.org/
05.23. - 05.25. 2025 IEEE International Conference on Electrical Energy Chongging, China hitps://ieee-ieecsc.nel/2025/
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e
05.23. - 05.26. é?;%aSttar\(:gtzlrg%t)ional Conference on Artificial Intelligence and Chengdu, China hitps:/fwww.caibd.org/

05.23. - 05.25. igfcgmmga%ogg') Conference on Control, Communication |y anathapuram, India https://iccc2025.cet ac.in/

05.23. - 05.25. 8%5m‘rEEEiCS;;OI2tg;laﬁg?r;ggg;e(ﬁ%ngfc?; Electronic Technology, Changchun, China http://www.icetci.org/

05.23. - 05.24. %?Srgcgéz, (l)ngt?r:]?;;iigr?z‘n dcggbgoiizs/ipglr\wca?gr:;?I%EISI? E)uter Ankara, Turkiye http://www.ichoracongress.com/
05.23. - 05.26. f\gfsm‘gEgcwgg(gsgg?%‘/‘égﬁh(’p on Radio Frequency and | gposhen China hitps:/irfat.szu.edu.cnirfat2025/
05.23.-05.25. ﬁ](]lgf’ngmr}’ﬁl;”;;'c(’gﬁl 8?;“9"3”09 on Computing, Networks and |- ghnga hina htto:ffwww.cniot-conf. net/
5250525, | 2025 EEE S inanatona Conerencs on COmpuer | i, o

05.23. - 05.26. E%nge;@; Tlgéi;]rz)?;igoyglcgg%ference on Bioinformatics and Hangzhou, China https:/iwww.icbbt.org/index.htm
05.23. - 05.25, 52550223 'Eéea“r';?ﬁ;,”(‘é‘v%ﬂf%”°e on Computer Vision, Image |\, china https:www.cvid.org/

05.24. - 05.25. ﬁw%iitrliEIEEEIe;tsrct;icssy(rlns%%sIE)m on Computer Applications & Penang, Malaysia https://www.iscaie.orgfhome
05.25. - 05.28. ﬁg%ilsEEE International Symposium on Circuits and Systems London, United Kingdom https:/fiscas2025.org/lander

05.26. - 05.31. é%ﬁ?eéiig(E(S:tT%)E\ectronic Components and Technology Dallas, Texas, USA https://www.ectc.net/

05.26. - 05.30. é%i?u'riEFEelgtghn'it”‘,ge;?Eg;”a‘ Conference on Automatic Face and |1, iearwater, Fiorida, USA https://ig2025 eee-biometrics.org/
05.26. - 05.29. \(?gri?nLilizcitligf;aztiﬁg?\,‘vgﬁ{:gr(e|g(|\:/|e|_8&)MaChme Learning for Barcelona, Spain https://icmlcn2025.ieee-icmicn.org/
05.26.-05.28 gg;in‘q':;E(chchs')”te'”a“O”a‘ Conference on Human-Machine | xp, prap, United Arab Emirates http:/fieee-ichms org/2025/

05.26. - 05.28 éﬁnlf I(EEE_TEEu’\r/loS;;ean Technology and Engineering Management Bruges, Belgium https://etems.digital/2025/

05.26. - 05.29. Egs?néEeErEg%nCaE%%? Conference on Electrical and Computer Vancouver, British Columbia, Canada https://attend.ieee.org/ccece-2025/
7 15, | 225 240 EE o orern o Tl 10 | T s R —
05.27.-05.30. 2025 International Conference on Military Technologies (ICMT) Brno, Czech Republic https://icmt2025.cz/

05.27. - 05.30. S%ZI% 12th International Conference on Information Technology Amman, Jordan hitps://cit.zuj.edu.jo/Home/

05.28. - 05.30. igi\‘SAz)tg‘ilcnatg(r)rr\]a;ti(c‘)g?ll/l(/i;)nference on Invertive Material Science Namakkal, India https:/ficoimsa.com/2025/

05.28. - 05.29. é%ifer‘eEnEci é?ﬁging Innovation in Consumer Technologies Novi Sad, Serbia https://www.gozinc.org/

05.28. - 05.30. 2025 |EEE Medical Measurements & Applications (MeMeA) Chania, Greece http://www.memea2024.ieee-ims.org/
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05.29. - 05.30. 2025 IEEE Engineering Reliable Autonomous Systems (ERAS) Worcester, Massachusetts, USA https://erasrobotics.org/
05.29.-05.31 2025 |EEE International Conference on Electro Informatian Valparaiso, Indiana, USA https://eit-conference.org/eit2025/
Technology (elT)
2025 International Conference on Artificial Intelligence and . ) .
05.30. - 06.01. Digital Ethics (ICAIDE) Guangzhou, China https:/www.icaide.net/
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