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Abstract. Wireless network-on-chip ( WiNoC) has emerged as a promising paradigm for the multi-core interconnec-
tion. However, the congestion problem can severely degrade network performance. There are two kinds of congestion in wire-
less network ,node-level congestion and link-level congestion. To alleviate those problems,a congestion-avoidance wireless
router is proposed in this paper. For the node-level congestion, we design a scheme that allows wireless routers to be able to
acquire congestion information of each other through broadcasting information in wireless channel. Thereby , wireless router
with high congestion degree can be avoided by overladen data injection. For the link-level congestion, we design a parallel
FIFO scheme that allows transmitting three data flits within a single cycle. In addition, a mathematical modeling is estab-
lished to analyze the performance of parallel FIFO scheme. Experiments show that our work has a better performance in re-
ducing the wireless network congestion and improving wireless resource utilization rate compared to the other WiNoCs.
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K 1 L% p i D 1Y B8 1@ 18 ( Virtual Channel, VC)
% Eh A A L el B AN O, B f 3T 38 BE B (Routing
Computation, RC) , iz i 18 /3 Fi #% ( VC Allocation, VA) ,
A B g ( Switch Arbitration, SA) |, %y H v 1 A1 —
A SR H. WiNoC v, JELR 1 g, % 1 27
BTG O By TC 2k 1% i #3 ( Wireless Router, WR) , #H %%
BR £ 7 —/~Jogk#: 1 ( Wireless Interface, WI) ¥ 1.
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zer) , i A 22 o' X (Input buffer) 2 i #22 Y& % ( Receiver,
RX).

60 Wt
30°

RX

Demodulator

10 pm

Y

Serializer

Output buffer

Input buffer

Zig-Zag antenna

+ WR Output WR Input

P2 Jodifie AR R

2.2 TREWESN

WiNoC H, JCEK Y mi R 30 B 2 (9 il 15 T 55
Pt WR B2 5) BN ZE. 18] 3 J8/R T W45 S 80T
PR R IR A, o (a) 5 (b) 78K B 14 BR Y
MECE WR AT R LG T Al g2 T2 BR 1 R,



o4 M DR BH—E - WiNoC HRJGER 1Y i I JCLK i s ST Sl S ) i 8 o i B T

(¢) /REJH BR 45 AL A5 52 T8 WR 5 fith
DU ZE. ASSOR ISCHRL 9 | 37 1) 3 70 A 3 ol B3k
BRI AL R S A R i v B

I3 SECH RPN BRI

X EE BR Y, WR Y B2 A DOk B il BR
LA W Al WR T SR E S A 3
H(d) JE/R T JCEAS S il BE 2 WR Y 5 BUA 2.
TOERY R 22 18] 1430 i B O A2 2%, AN SR AN RiE B I 3kt 4 0
A5 5 KT LMZEN WR 55, W2 WR 5 501
PIRAS , SEM B HE A R A5 O A7 ik A A PR T —Fh
TOLTT i 9% B 41 8 Rt S ML, R 2Ty s ) #E H Y
TR A 2N ZE R K £, DL TR A 5 3
4 A A 2 )

2.3 TEBEBRPAESN

TEARIE I =B, M4 2 AT R TR
I 5 4 ol JC R AR GBI, A0 22 7 AR U5 R vh 28 5 | 2 JC 4R
BRI, HEvfE VC B i v TR AT IR T, R
P HFLASH LA, — D BR 8 F S — Ak BlOr
(Head Flit) , 8B4 A (Body Flit) H1— 4 BT
(Tail Flit) , 3f H LA (Fliv) /M S 90 48 345 540,
— & H 16 fim# 32 fi7. WI Ak ik —4> Flit, g5 258
Fr—IRTLAHIH.

ANERAIE SR EE T2 R mAKE TZ, 7 b
R (¥ B 2 i o S 0 2 BT Gbps ™). B4 It 4
RN FAT AT RLA T e B R 4R A% B 2 1) Kt , 0k i
BRI 265 Hh 5 4 To 2k 50 RO AR, SCRRL 17 ] S i 7 W
HORE TR Flit 2125 RO — S Te B 2, fhE g A R
2 U PEAR i, T DA RREARR A T8 5 4P R, 7 5 £ 0 5 4
IR AR I HEEAR K A f DA (U W e A7 i dla
BB BRI, 5 BRI A7 4 0 TS RETT .

R IR R O 1GHe, B 2% 75 13 58 4 16bit,,
Fr B RS AL it 5 64Gbps I, A EREAE— 45
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Ui RS HC A 5 50 4 ) Bl B e e 3 1 CTP A i 2]
CPBi rfr, Hogx Flit AR 45 H (1) Huhk 2 75 5 A i VT i BE $%
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FINTCL B PRI AF L AR PR
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Ji& BT B WA, VA RS B ) WR sk
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VCid 1.
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BH S 7R W 2% rp AT S Jo AR B 1R A 2R
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el e K s
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&5 GCINFKZ LR EE

Counter 4¢3+ WI Hf Input Buffer & 2577 ¥ ) Flit %X
H , 24 Input Buffer #j A —~> Flit B}, Counter Jji 1; 24 In-
put Buffer %y HH —~~ Flit B, Counter Ji 1. Congest Packet
Generator AR #f# Counter HJ{H A= B A #b CIP, 3 H 174if 2]
CPBo H.
3.2.2 PSA LK VC Selector i%it

K 6 W (a) 7, VC Selector £y T WI [ TX
ST TX SRR R = A S 0 VC, (1=0,1,2) A
VC X i — >l 57 (1 22 XL 2 Flie ifF A WL TX S
ft, VC Selector 2 #ig Head Flit i) VCid 3} {E 3% 38 XF B,
i) VC,.

KE16(b) ly PSA HEH N TR Z B 454, Horp | 48 B4 %8
{5 B (Manager Congest Information , MCI) 55 fi# ffr RX ¥
el CIP A FRIR S5 B E A ZE(5 38 (Congest
inf table ) 7 ; J1 ZEF5 55 Hu i #% ( Congest Node Comparator,
CNC) #He JA Congest _inf Table H1{32HX Congest _inf, 1%
HAx WR HHH ZEFRIE.

~ 7 7 " Congest inf ~_ . |
Congest_inf Congest_inf |
Table
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portwi  l____ [
6 VC SelectFIPSAN TR E k4511t
2 WR S5 oL A 18 98 IR 2R A, RXC vt o5 22 Wi JHL
filt WR T L A5 5, I B 1Y CIP 5 A CPBi
o, MCIAEER PN CPBi Hh 32 U B 22 550 4 62 17%) i ik s

P ZE R & 4R, F+ B Congest_ inf 5 A Congest_ inf
Table A7.

2 WR 3E 4 L AR H IR AL, CNC Bl ] 2
AN VC, . 1551, CNC A Congest _ inf Table 5 Bt H 1
WR 1y Congest _inf, Jf H HASHI ZERRE , sk 1 H i) WR
PR B B 1) Flie IrfE i VC, 45 M AUE S VC, ..
XA T M 2 CNC R 2] 354~ WR () WI Input
Buffer F R 7510 T 3 4> Flit B, IF2% 11 191 WR &%
Flit.

R TR FERE B R ) WR A Flit 75 258
WI 5k A& ik, HoAth WR Hh ) Congest _inf JR iR A F| 51
BT R B A R AR SCHLE , WR AN 2] 5 & Input
Buffer Fo) R A HART 3 4> Flit K/, RIS Y §if B Z1475
SRICH Flit T3 2 FITCZ A%, 1% WR 143 36 4 LR W
T, SR 5 A CIP 3 H B 335 5 i oh.
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7 FIFO 528 WI g2 s X, [/]—4~ VC FAH SR =4~
Flit JAT A AE =M 19 FIFO b b R R F IR
IKHL 53 B A& 4 CIP A IFAT FIFO Hrsz By =4~ Flit.
3 5 78 43 I FH JC 4R 5% U IR I 2% vh TC 26 15 18 5 4 A
B, G JC LA I G ) A 2E [R) R
3.3.1 347 FIFO i&it

B 7 2y TX i 347 FIFO B 4544, iZ % b X i =
AT A7 R B2 (BT BO 21 A%, 5B A 2 A [
R T RAM #4 i) FIFO. J£47 FIFO #1325 $#8:4F th
P28 (Read Logic) 55 245 (Write Logic) %1l , & ]
A 28 S 4k

Dout 15

Ve, Dout 14
* Dout 13

: Dout 0

A= -TE " —TE
I ‘1 BI | BO j | FIFO Controller

a2 | 1| Al 0| A0 | ... Read |

____________________ =TT
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I [ e . (- (SRR T/ >

8 7 6 [¥"Write Logic  |Send req

~—“—-L ______ _L L i b i_l Operation -
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Din 15

K7 IFATFIFOIIHHZ K

WR RZETCL T TX it~ VC, 19 Flit 42556 5 i
FPURAF IR BOBL B2, JFAT FIFO 42 i s A6 00 3]
B2 e A2 A Flit 50 VC, Wl J5 — N i 2
Flit i}, 2 M f m) CNC BLUE H VE, | 55

Kl 8(a) Jx T2 WR 354 B JCL B IR I, WI X
CPBo 5 347 FIFO 447 B AR A I 77 5C AR . OT 1 %)
AT CPBo HYBEHRAE , #2031 CNC #He VC, i B 5 5
) VC, 347 FIFO Controller, 7% 1/4T J5 44T BO jZ4:4F,
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FRREICE K, 2/4T B A0 fE4 25 5T 5 LI A VC, s
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WER—AE A £ Flie (80 P 2R A b
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M TR, 3C(S) B FUAE R A R /)N, B A
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PICA AR B A A0

, {TXE(Lf—’j+Xi)}

R = ;mpu.\c _ (5)

other T % zf
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T x de
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SU(5) 15 R =0. 333, 48307 %6 1 (2 4 40 1 00T 5
WiNoC i/ 66. 7% ;
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