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FAZ R 3 nx M BEAESE AL A ERAT ) BRI S B ATy B 3 3R A My M ok /54 o Sk Ae A By AT
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Survey on Three-Dimensional Network-on-Chip

ZHANG Da-Kun, HUANG Cui, SONG Guo-Zhi

(School of Computer Science and Software Engineering, Tianjin Polytechnic University, Tianjin 300387, China)

Abstract: 3D NoC has attracted a lot of attention from both academia and industry with the advantages such as shorter global
connection, higher integration density and smaller size. The research on 3D NoCs not only directly affects the development of 3D IC and
3D chip industries but also influences national security. In recent years, 3D NoC has become an important trend in the research of
network-on-chip with considerable progress, but many challenges remain. This paper gives a brief introduction of the major issues and
reviews the state of arts. It reviews the key problems for the research of 3D NoC in 12 categories including network topology, routing
mechanism, performance evaluation, communication fault tolerance, power consumption, mapping, testing, switching technique, QoS,
flow control, and resource network interface. It then discusses in detail the research progress and solutions for each type of problems. The
problems for network topology include customized topology design for 3D NoC, development of simulation platforms, prototype of 3D

NoC based on new topologies and the introduction of wireless. The problems for routing algorithms include new routing algorithm for 3D
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CNKI W £8 41 56 t i 2015-11-04 17:10:12, http://www.cnki.net/kems/detail/11.2560.TP.20151104.1710.011.html
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Torus, new routing algorithms based on the combination of oblivious routing and adaptive routing. The problems for fault tolerance
include fault tolerance for permanent errors, adding simulation of the physical link into the original simulation platform, and taking the
locality of the communications into consideration. The problems for power consumption include the comprehensive optimization of
topology, routing and floorplanning, combination of static and dynamic controls, and power consumption model for 3D NoC with more
accuracy. The problems for mapping include balance of heat precipitation, optimization of mapping evaluation model under the dynamic
routing strategy, low power mapping algorithms, and mapping combination based on intelligent optimization algorithms. The problems
mentioned above all deserve the attention for future research on 3D NoCs.

Key words: three-dimensional network-on-chip; topology; routing algorithm; mapping algorithm; low power consumption; fault-

tolerant

1958 4F, 5% E # B 2% 5K Jack Kilby A& W T 54 F 58— N2 il I IX TR AR B0 T AN 5 90 AL — B g )
£ 4 Kilby thRIET 2000 43843 75 DR PR 2% 22002 B35 2 SARE R (R, HL T TG 2% R AE R ST ok
NS B B TS PR R B AN W B i A TR O ) RS B SRR 2 1 B R R G AR AT S ik
AR B T M S E N R S (system on chip, i SoC)PUk ik £ A A AR DhfE R 1P #
(intellectual property core)8 T [l —Heth iy FLIP 4% 2 [ AT RUBH AL AT AN [F] B AR 5%, S B0 TP A% [R] R JFA7 1
ST A TH T A B 2% (T B AR Bl A 05 B2 1 TR AZ O H 888 n R R P i N 3R 7 i S g
PR RE T K I H 25 35, R 2R 2 45 8 D0 006 2 Ak 2 10 S5 Br 5 3K BRI 7= 4R T v M 4% (network-on-chip, fij B
NoC).NoC A% FE AR s 9 28 5 R B H BI85 b 2 A8 A TP A% 2 TR 11 B4 A2 46 3 o B el 4 ok 52
BIBINOC 45 ¥ 55 5 2 G5 AT o AN AT e A i ml o JE v . m) o P, 10 L T DA SO 04T 3045 10 R I, S B 4
J&5 520 JA ¥ [ 25 (globally asynchronous locally synchronous, fj#% GALS) I 4 i, A4 28 &5 41 4400 Jee it vk
T\ SRR SR R S — I In) R RE A O b TP RO B 0, i TAR L DRSS K, S i e R R A AR
R B B A1) T T A R P B T ) BRI TG o0 A T U 1) = 4 O 30 R B A = 4 4 i L % (three-dimensional
integrated circuit, i X 3D 1C) i) & ¢, = 4 F I % 4% (three-dimensional network-on-chip, & X 3D NoC) LA 5 % ()
A SR LI . T A B T L BN AR AR S 2 O A UL IR NoC AUk i) 3 5 7 ). H AT, 95T 3D NoC
PR O IAT T IR 2 A B b THRE M B 46T 3D NoC [ ST JE il AT 0 oA 4 1 1 2 &5 0 R
> 3D NoC IR AR ST A R EE X.

1 =%/ EMERNT
11 4R EM%

B SoC MBI A AN A % B (10 0, b 3% F Ay 2 e P i 1 R 2 80, 3 0 Je R 2 A 2 465 0 1) g PR
I ff R UL 1] 8,2001 4 Dally 25 A B 3 H R 2 41 o 07 sCEAT B P85 1 TR, IR 1 ol A 7 2R A
NoCP'"I NoC mhie e — ANt A & REU T Bk . BRI, S ¥i(radio frequency, fRiFR RF). A1 L ik
5 AF RGO AR AR, T HRE . AR AR Ak RN 2D NoC P LI 2D Mesh %2

a1 R, 2
LWL

m[m(m]
SOCICIgs

Fig.1 4x4 2D Mesh architecture
1 4x4 117 2D Mesh 4244
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1.2 Z#H LM%

Bl O HE B Bk — 2D 3R, 52 YA SR A BR H1,2D NoC  #E DAARIE S5 3011 AH 41, 3 L 4 7 DK ek i
K S5 5 IR 5 I [ I, 3 T = 4E 5] 2 (three-dimensional packaging) £ A1) 3D IC Fi ARG T K2 K JE,
29 1H,3D NoC & 1 42005 4F,Liu 25 A & A H T 3D NoC HM ! 0% 0 JE ALK 2D NoC &5 3D IC il &
SR, 38 H LY 3D Mesh ZE I 2 proRt,

Fig.2 3x3x3 3D Mesh architecture
Kl 2 3x3x3 [1) 3D Mesh 4244

3D NoC K HIHs 2 A BAT 4 G M5 i ] = i b2 i) 77 sQh el — AN B 5 55 8 1y 2 ) 2 AR e
I LA (through-silicon-via, fi] Ak TSV) L A FLEA L M 1L A8 5 R LS 7 2 1) ATt (5] 2 1) e 1) )
LA AL, T AL < A S 2 IR LS A T B R ) b5 LU () 4 18 L (integrated  cireuit, fRFR 1C) 2%
BRAA, TSV GEW AL 3D NoC £ — 4 7 ) % K% L i K AME RS S/« Bl AR fmid By RGE e
AR BE A A P (0 AT g 1t o 484 i, RIAERE R e Py b D e e, A ) DO JE S kAT 2 23D NoC (B 1C 4%
AR SR BB R AR 1C AR — > LR A

2 ZHER EMEHARIVR

A5 T 3D NoC FITFFT 5 MK U B V2 KEEMBF TN I X I 98 2, A JF B3R T K& LL 3D
NoC K =B 2 AR S FLIF R T 3D NoC 15 21 & M KR 3 T %08 1 R &
2.1 ERIMFEREDR

2.1.1 3D NoC &g L

B AT 96 3D NoC 138 S A T & % T 2005 £ 88 48 2015 4F 3 A4, 1 A (K145 5% 3D NoC W5 (1138 3¢
1 500 425 AHE R R 3D NoC AHIC & SCE w1 3 iz, Fo b i 6 [y A A8 18 SO i 600 [ 393 F1) R 3
e SCH H ] 3 AT I AN 2005 4E~2013 4F BRAF R IAH OG0 SCH R 1419 4 %452014 4F,3D NoC WG T FF.
P 2T 3D NoC I 97 A2 20 5 e AR LA AR 02 7 1l oy 3 ) 2% AR Al — A 75 2 O A 5T 7 17

140
1201
100f
80|
60}
40f
20[

[/ 4R e S
o [F A 18 3L

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

Fig.3 Papers published every year related to 3D NoC
B3 BRI 3D NoC AH KR I 303
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2.1.2 5B ARRRASE G I H
WVFZ WFSEHLI AT A #80T J€ T 3D NoC s i IR FE, B 5K A SRR 2 3 4 F 2009 4 JT 4R 3D NoC AH %
I HEAT B By, 22 A 3L B ) 10 USRI H LB FT N B90 Aem b iy . TR BOR . A HOR U A 755 2 A5
17,4 1
Table 1 3D NoC project funded by the National Natural Science Foundation
F1 HFKARPEAEETBIA 3D NoC I H

T RS — I . W]

L AUH 4 e HAERE | pior g | PUVRIER
/i3 - _ 3

ol I i N IO N v

=R A 1T R

il I Yl I T T 0
61176037/ BT R SRR BN . VSIS, 'Y 2012-01 %
F040205 D NOC R4ilfE X i A BT £% LR 2 2015-12
/i - X _ 9

61106018/ L =4 B gAR g o e 2012-01 %2
F040201 ot BRI BE | ERMERRAF 25 2014-12
61106020/ T ) i R ) =4 B L. 2012-01 &
F040201 P4 TSV 24 AT N I 23 2014-12
61272006/ FET My B T A 22 G B AR B[ T . 2013-01 &
F020305 e b RIS R R A AR 61 2016-12
61376031/ | [ 2 K% AL B8 W T ) = 4 BB | L0 e N 2014-01 &
F040202 | i B % B 3D NoC dibamsy | Pk | PR %0 2017-12
0 i » ST -01 %

1474087/ e R | mETREAE [ o 201501 %
61474036/ =4 EN (R o . . 2015-01 &
F040206 158 67 B | SRR 77 2018-12

2,13 HEWNAREMERITR T

KE LT 3D NoC Ji I HIHIFFAH X A 1A [ 55 ke A0 35 i AR I A7 SRt BRUAR T 1F 2 W 90 AL, b FR L RSk 1 =
YA L BRI = 4 LR R BE T B LA v HUK AT AE AR 3D NoC 7 [ B S0 ARAT T AR A 9
TR AR T — AN BT 894K R 45 )——hybird hierarchical architecturet >, 3 HAE B T %44 22 25 K4 AT LL W G5 Mo g
RGN BE L AN M TR BT T 9 T T A e Bk RMGA MEE TS 1K DACA SEST 48 Tl
Kk 45 NS T HF System C (1) 3D NoC 4 B3 5 v USURISL T35 5 86 1) 3D NoC % i 80vEU) B 1t
FL S LR K 2 8 25 S N4 — R 3T Spidergon FOIE FH = i 4 0 45 W S I3 40 A il vR O ri 1 B K 2 R R
R4 AN X 3D NoC 4 4 @5 BEATIE 9 2 IF42 7 35T De Bruijn & 19 22 #2223 1 22 o 7 R4 K2 A R 245 A
X NoC #1185 ¥4 5 1815 5 VAT T W 5T, 6 817 (1) 3D NoC A AT T B 45, 342 H T 3 A 3D NoC 44,8
FE S YR T RO . = 4E Torus 4% 1) Petersen B84, =4k K 7 TR AH AL TR % 4k 240 [ By B 22 4 K
KDL NN R BE:3D NoC B ¥ b 4 J55 14 3500 11 45 6 T 38 45 BE B, A K MA@ T 77 19 4% 1) 1 35 A5 1
AEL W AT FE KA A S A N B4 T 280 3D NoC 22 Pk BERCL 041 T3& HI T 3D NoC % th B A, 34 3
P& & 3D NOC (1 i VLT 707 3. B AS 0 A T2 2 N3 T — AN 4R B R 107 107 6 Lot
T 3 7 3D Torus % %% 4% 1 45 #J(Symmetric Torus,Stacked Torus Fl X-Torus 5 #4)) ity P B, I 18 ik 34 16 62 255 X
SRR BE ML 5 AR A T PRA 13X 3 i 3D Torus 194 10 2 6 4% HE IR AN 75 ik 3R P81 Tl oK 2k K3 46 A%t 3D
NoC # H SR A S5 R EAT T R G M A AP0 B2 7 — e gk 1) 35 -7 5324110 3D NoC AR Ak A Jo 512
H—FloBr B N 4 Mesh 28485 % i 7 22PN A B Tl K 22 R BH — 1S 25 A% NoC R EEAT A 7802 #2 i 7 #% X 3D
NoC 55 Hs 77 551k s P2 1H 3D NoC TSV 42 F 2845 S P40 $2 HY 7 3D NoC it K 11 9 S i 1 25 5 i it 745 1
PHBYILL K 3D NoC H Z2 1 ] T 8 (1) o nf 4 6 o 4 1200 6 F il 8 W o 2 1) 4 F) 3D NoC 230 B Hh 4
BT 1) Al 4> L% 3D NoC Al SE3 45 940 A1 2 i 1h SR8,

© PEBEBPHIFST  hip:/www, jos. org. cn



KK F =R MAARLGR 159

2.1.4  EAMTACERIERIBT T T A

fr F 2T 3D NoC I 70k A2 B0 WL, 75 ) 4% 40 b 1B el 4% 45 44 J7 11, 28 [ 0% &7 3% Jg W M 57 K 2%
(Pennsylvania State University)Xie 55 N I REC RN, R EH AR RGP IT. SIS BIHEE . BB,
52 Yk S A J A1 26 10 5% W0 25 A AT T4 3D 1C BT LA S 2R G0 48 7 T A T 3 22 () F 5 ) B2 *2) Dongkook 2
N B SUA e A 2 X Ak B RN A A 45 A R Y Sun A8 N FE M GT T 2 AL A R IR AESE4] L2 Cache [
JRA A 1 22 J2 AT HUR A BEAZ 2 18] 43 53R P T 351 93 A1 R85 50 43 A1 R WA ol g 32 )7 30 52 6 465 SR 3R W Wi
H] LL3RAS 547 1 Pk fE. 35 B i M1 K 2% (University of California)Lin 2% A {E 3D NoC %t 7 HiE T £ IHF 5T, 32
T %2 3D NoC 42y, j ik 7 H 52 BT 1) 3471 35 >4 8] JR g K2 (University of Turku)Xu 25 A\ BIWF Y 1B K
I\ T B = AV B VRN BR BRI AS AL RO Z BT L B 3D NoC 28 B 5 45, 31452 H 77 97 0 0 ) AR i 4303198341,
A7 BIAR 17 22 B 5 48 K 2% (Islamic Azad University)Reza %58 A\ 38 H T — N8 75 2850 RE A5 7 380 18 5 2 R4
TR I3 M 2 B AR B EHL IR P T — AN BT M 48 ——Kautz mesh Fil—A~3E T Shuffle-exchange #i #h 145 3 =
YEAT SR, IR EATHIE BEREAT T 47 B SEI ST 59 K2 Chao 25 A% 3D NoC MBS R BEAT T 2047 3% 1 7 #d
B LSRR R A L I TR ) F P i A B v R A L R S P A B SO0 i R K
(Hong Kong University of Science and Technology)Ye 25 A Xf = 4 2% F b W 4% i v Fn A 22 43 #r 347 T A
S BRI 50103 ] AR BRI SUSA K2 (Keio University)Hiroki 28 A% 2% 3D NoC #E4T T W53, JFECAF T AH I IR
7 ple FLL64-68]
22 AETEA

THENT AR Z LRI IR 5 5 B R A TR S i 5 = #6530 01, B 78 3D NoC MAFH i
ROCH FE L H A7, E N AME 3D NoC [RIRIFFE HY, K30 3 B B0 F 0 S50 302 26 v LT 27 & BT i, L 32 3
JAPRZ F Tt — AN S2FR I 3D NoC i hy REGUEAT S Be vt BAR . Bevt T 58 LA K BEVE IR 25, e oAl v o HE A
S5 32 KA 3D IC F1 3D NoC BeAR A Jig, =4t i A2 TP A2 EOA W9, 544 3D NoC 7 skt AN
Wit n, 4875 3D NoC Bl TAEA A3 MK & 2%, 5 F 3D NoC 15 1 BT A4 1A i [R) 1 A 208 14 03D NoC [ 5%
U5 2005 4EUAL VR 2 ] G AL TR R 2P H T R A R85 A B 3D NoC 1l 501 & R 2 HF 5T &4 Xt B &
PIBFSCTT R T 1& A SEL8 7 T ¥ 3D NoC i BL°F & MK HHES) T 3D NoC R &, T 44 4 M — R
3D NoC i H-F- 5.

2.2.1 VNOC3!

VNOC3 s h £ LA BB M 32 K% de Paulo S8 AR 1. HITHITSE 2 |21 3 2 3D NoC [ FHESE, i%
HESGEAE —MEARA VNOC(—AN ARG ) NoC 47 JL8%) A1 —A> B b A Jmy )i o8 O 56l T A iy o0f 1 3 )2
ZLH ¥ NoC, 't K H hMetis 1] 53 28 % T- 45 B HEAT R 73 AE B4 A0 45 GUI BB T e R ay LU R 7™ A= 37 1 BR R S0 A
I B2 B T 1% 1 2L AR 2 7F Linux R4 Fedora 8 L & 1, {H A 7] BLYE Windows R 45 H 4w 1R IE 4T
2.2.2  Access Noxim!"”

Access Noxim J& 578 K% JTheng 25 N FFR 1) K WG AR TR L T 288 704 RGBT AH 45 4 1) 3D NoC /i K
V& EF A% Noxim Al HotSpot #H45 4,77 KH Intel [ 80-core LS I HBIA 2 T 5 HotSpot
(HotSpot 42 {1t 344 2R AL HEAT 45 5,3D NoC 117 BL i it TR AU 24 A Joy R )y 22 BRI 400 o v ) 34 )
MDA B R T e AL = 4 B b 28 BRI T 5 T 5C B 1K Noxim BEAT§ k™ A3 T 1 ™ & LHE$) 3D
NoC B H,.2 Ja i N — AN BT K B8 G0 AT oy e e 45 e B AT ).

2.2.3 Nigram”!

Nigram /2 1 9% 5 5 22 385 i K 5 R B FE Malaviya B SEAR SR SL [ & . B RS Y 3D NoC 4/ FL45,
Re % 07 SUAN [F) 40 0 &5 K 1 2% 1t 092 R B 2 0% Nigram J& —ANATY L BEutb . £+ System C (1477 2088, 1T
7% 3D NoC il AR B R AZHEAR . BRUEE . Zrh S, B apLHR R R 7 55) 2808 [ )
FH BTG B8 T PN L Ty fi, 6 T 0 S TR 7 R B R, T DUAR O R AT 7 s 0 T 45 5 (W ek I e & 7 B A% ]
DU IEIR . At Bk Ae iR br.
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2.2.4 gpNoCsim!"¥

gpNoCsim & [ 3 [ F V) rkE K2 Hossain &5 AWEAEET Java. SZFFAE 3D NoC Z2#4J(Mesh,Torus,
Butterfly Fat Tree 55 )PFfiti (138 /7 B4, AR B AL 1) v A H B 402 520 1) 4844 7 LU AR5 A0 =0 v] BAAE
www.buet.bd/cse/research/group/noc/_EHEAT T 4.

3 Z#R MR RRE M

3.1 KHEEREE N
3D NoC HJBFFTH X VF 22 J7 T, He A7 e (R S B ) /@ mT U A0 0 T - 2 3 4 5 4 B EhAL) . PR REITAS
FE . ThFE. WU K. AERBEAR . MRS i A i DL R I ) g 1 A

(1) ML H.3D NoC ML AL HH B W RE ) EZARM TR b 454, TR 45 48R . Frnk ity T
PR LA B DIy S5 AR A AR O 52 M [ BF6E 152 T 55 e BT PN A 1) 19X 8 1 e R I S S A B RAE R B S
G 3D NoC JRFM4E#), & 3D NoC it AR Se g (1 ) il 2 —;

(2) 6 AL B R A — AN SR AR H 1 R B AR ML X ) TR 2 4544,3D NoC [ — AN
FERFAE 2 SR FH A0 AT e 4% H 60 A2 e BB T DAFE Y 09 b ST e, AR AT DAAE 45— Bk 0 0 b SETL K b AR
I HH R Ay 905 B e R A1 B TG TR R MRS e R, A R A R AR R ST B L TR BRI LRSS 1) R

(3)  TEREPEAL . MERE VP4l 2 3D NoC Wit Il —ANHETT 1.4 T HAA R ¥ 3D NoC &5 44, 24 204 FH — 2545
HERIPERE PPN 48 bR P A — 4 3D NoC MItEREF ZAFELL N 4 Ayt &y EIR . THAURIZh
FEAE;

(4) 453D NoC AT % T4, K5 A5 R 3RS 9 7 1T A R0 B 1 0 42 B 3l B, B 5% B o 48 A 2 A
% R 2 TR S A R B TR RIS BB AR S R v B T SRR R Can R P WS L G SR
ST BUWAE 5 B A M ) R — A R G I i, L IR A D7 0k e AL L B B = A Y
@)= 3 N HE T,

(5) KIFE3D NoC MITIRE S b &5 B I AR 4540 . % o VR S5 2 DIAH G 30 0 45 W B 2 e i 21 TP 4%
V5] FA) 0845, X 2 8 ) D RE R e ik 2R A0 A 38 A 5 S 2 1R A B b Sk 1) B A S IR . A R AL
SRt . R I 6 Hh B T AR R R (PR . PR SHRERIEE RS . {R1E 3D NoC ZR & (1 A4 1,

(6) WRSRATVL WL R RS AT S BT A R (REIR FIThAE S )R TP A% 2 (1 384tk L K 4 MT 45 4 L 31 &
&0 1P % b HEREAS TP i B IR S AT U, 4R )5 T3 Y58 B4 TP A% 7E 3D NoC b &5 44 b A

(7)WL 0 52 2% P R B ol s ok sy W A B BB v R0 1 3 o A B sy AR Bl I ) T AT ot ]
B R 52 1 3D NoC AR Bl  F 5 £ i 73.3D 1C AT FAR 45 (11 1f 1C o it v g7 3D IC I
HEAT A 25 IR 42 b B T R AL B AR T LAk > 3D 1C i ik AR 0%

(8)  ACHEAR AL B AR Y g A M ANT FAT I S R I A N S i o A e R HE AT e HL R A
P b 32 BT,

9) MRS EE. RS g (quality of service, A FR QoS)# & XA M4ty 1P i EMRS B =, B 5 W
HIANEQ BT HEHEMRS@ WS Ui s Nz A m Ak i KR P AR D RE A5 4y
SRR IRTE 1P X 77 R IR 55 15 Y 2 B AL ¥ B AG IR 5% <2 () S TS

(10) V=45 .7E 3D NoC i3, it 2 44 1l Bl FF 8 BT 428 1) A8 40705 it 8]« o 3810y 1) ) A% i W 30 P b 55
TH o TR G 2 b X 3 HH R AL IX e CER AL TP A SR

(11) HER W 2% 32 11 %8 U5 9 4% 82 |l (resource  network interface, fai FX RNI)S2& %8 V5 (IP #%)55 W9 4% 1] (1) 8% 11,38
I RNLIP A% A LA d5e /N (K0 AR A A7 FH 0 85 ) B TP A% 1 0 6% 0% 5 05 ] LA 7 FH.RINT 76 D fig L) LAy 2

(12) HoAth.3D NoC &b Je 5 s Aii Jiy« MRS 7 LA s I 45 7 1 T F .
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32 HEHRBR—E

9 2005 4 3D NoC 14 UMl L, 7T 7 B {4 2% 3D NoC <4t inl BEAIF 93 28 TT & 3 1 45 J77 17 R 2 AR AR ST AT o L
BBl 4 7R 30 b 856 N i SRR AN A T 1), 08 SO i 3D NoC AH G BV SCEL 27.52%
I 21.71%. 0050 I WAF A PEREVEAS . RDRE,. B, MK, RHEAR . IREFE . wayssl bl &
PR W 44 TV RIE 97 100, 8 SC B 7 U AR TR N 9.37%,9.02%,7.00%,5.34%,2.97%,1.30%,1.19%,1.19%1 0.71%;
HoART7 0 B 58 R T8 2 e, 18 SOy LU 12.69%.

o i 40 £ 19(27.52%)
""" B ¥ i 57(21.71%)
: BT AE 2245 (9.37%)
o M REVTA(9.02%)
oK DI FE(7.00%
B L 510:(5.34%)
2 B (2.97%)
Ve R HEAR(1.30%)
7 o RS BUE(1.19%)
B i (1.19%)
w5 M 4% 2 11(0.71%)
o HA(12.69%)

Fig.4 Proportion of related papers of each key problem in 3D NoC
Kl 4 3D NoC #- It i) R ¢ Ak he 3 18 SCHIT o L A3l

4 ZHREMNBZEZMRHAR

H 2005 F5 =T 3D NoC HIZEARE k3 LK, B AN P2 B A i — 40038 ) S i i) 3t 1F
177 KEMBFIE,HEAS T V2R
4.1 IRIME

52 83 A AT SR, 3D NoC Hi b Ko T 40 Jo 63 i T BUMUAR [ 48 B3 475025 1 - 3D NoC &2
R D 5 ML L, LMD 5 47 FE 44 3D NoC i3 &5 #9909 KK B 5 00

¢ 5T Mesh 1) 3D NoC i $h &4

T Torus [f) 3D NoC #3145 44

Cluster Mesh ¥ #1 45 1)

BT RALAT WM 1) 3D NoC 4 4h 4544
3D NoC i 4h &5 # { BT AREHI I 3D NoC #i4h 4544
T IEZ AU FES ) 3D NoC #h$h 4544
T [ 3 PR 2H 5 4R 3 S5
7545 3D NoC b 451
\HC A KA 3D NoC #4454

Fig.5 3D NoC topology classification
K5 3D NoC #idh &ty sy

4.1.1  JET Mesh ) 3D NoC i $h &5 4
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Fig.7 Four-Dimensional hypercube topology
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Fig.8 Architecture of 3D honeycomb Mesh network
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Fig.10 BFT and its 3D architectures
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Table 2 Performance comparison of different topologies
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Table 2 Performance comparison of different topologies (continued)
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Fig.13 Three-Dimensional layout planning technology called 3D-TRG
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Fig.14 3D NoC mapping algorithm classification
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Table 3 Performance comparison of different mapping algorithms
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