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Abstract – SMART (Single-Cycle Multi-hop Asynchronous 

Repeated Traversal) NoC architectures enable single cycle data 
transfers, even between the physically far apart nodes. However, 
enabling single cycle hops over long distance restricts the 
achievable clock frequency of the system. In other words, 
increasing the NoC clock frequency lowers the number of hops 
that can be traversed in a single-cycle in a conventional SMART 
NoC. In this work, we demonstrate that by integrating wireless 
links and a novel look-ahead request mechanism in the SMART 
NoC, it is possible to enable low-latency and energy efficient data 
transfers, even when the system is designed with high clock 
frequencies. For the various applications considered in this work, 
the wireless-enabled SMART (WiSMART) NoC achieves on an 
average 33% reduction in message latency compared to the 
wireline SMART NoC. This network level improvement translates 
into 16% savings in full system energy-delay-product. 

 
Keywords—Wireless NoC; Single-Cycle Multi-Hop NoC 

I. INTRODUCTION 
Data exchanges in traditional NoC architectures are 

multihop in nature and hence involve high latencies [1][2]. The 
high network latencies eventually lead to long waits for memory 
accesses, stalling processor cycles and result in execution time 
penalties. The SMART (Single-Cycle Multi-hop Asynchronous 
Repeated Traversal) NoC paradigm is an efficient solution to 
minimize the latency of the traditional NoC architectures [3][4]. 
By using a router-bypass control mechanism and wires with 
asynchronous (clockless) repeaters, SMART enables single 
cycle data transfers between the NoC tiles that are physically far 
apart (only the repeaters are clockless while the routers and cores 
are synchronous). However, integrating the SMART control 
mechanism can restrict the clock frequency of a NoC. More 
specifically, with increasing HPCmax values, the clock 
frequency of the NoC decreases linearly (HPCmax is the 
maximum number of hops that can be bypassed within one clock 
cycle) [3]. Moreover, the router overhead in a SMART NoC 
grows quadratically with increasing HPCmax [5]. Hence, in 
order to enable high clock frequency and low router overhead, it 
is necessary to design NoC architectures with low HPCmax. 
However, as demonstrated later, designing SMART NoCs with 
the conventional mesh topology and employing a low HPCmax 
limits the achievable performance and scalability.  

On the other hand, Wireless NoC (WiNoC) is an emerging 
paradigm to design high bandwidth and energy efficient 
communication backbone for manycore chips [6]. A recent 
study on emerging on-chip interconnects concluded that the 
wireless and surface-wave interconnects are also more power 
and cost efficient than the on-chip optical links [7]. Moreover, 
when compared to surface-wave interconnects, the on-chip 

wireless technology is more mature and is completely CMOS 
compatible [6][7]. In this work, we demonstrate that by 
integrating the SMART mechanism with mm-wave wireless 
links, one can design a scalable NoC architecture that can 
operate with high clock frequencies.  

II. RELATED WORK 
There are two principal ways to enhance the performance of 

the conventional NoCs: (i) lowering the inter-router hop counts 
and (ii) lowering the router-stage latency. To lower the inter-
router hop counts, high radix NoC architectures have been 
proposed [10][11][12]. These high radix NoCs connect a large 
number of cores to a single router and employ multiple long-
range links (uses topologies such as flattened butterfly). 
However, routers incorporating a large number of ports are 
complex to design, dissipate high power and require 4-5 pipeline 
stages [12][4]. Following the principles of small-world graphs, 
the hop counts of a mesh NoC is reduced by inserting a few 
application-specific long-range links [2]. Moreover, power-law 
based small-world networks enable design of robust high 
performance low-power NoCs [8][9]. A router 
microarchitecture enabling single cycle hops is discussed in 
[13]. Router bypass techniques to enable single cycle hops are 
discussed in several previous works [14][15].  

Unlike the above-mentioned NoCs, a SMART NoC can 
establish single cycle connections even between the physically 
distant (multiple hops apart) routers, dynamically depending on 
the communication requirements [3][4]. To accomplish such 
flexible long-range connections, SMART NoCs use router-
bypass setup networks along with wires incorporating clockless 
repeaters. In a SMART NoC, from each output port spans a set 
of dedicated SMART-hop setup request (SSR) links that are 
multi-drop in nature. The SSR network is of two types (1D and 
2D) and is used to forward the bypass requests to the 
intermediate routers, one cycle before the actual data flit arrives 
[3]. Despite its advantages, the control mechanism used in the 
SMART NoC gives rise to high router connection overheads 
mainly owing to the flit width of the multi-drop SSR links [5]. 
In order to lower the connection overheads, a SMART NoC with 
reduced wires (we refer this NoC as RSMART NoC) is proposed 
in [5]. In a RSMART NoC, the control information is exchanged 
using a dedicated SSR-mesh network (lying in parallel to the 
data transfer mesh network) and a set of pre-SSR control wires. 
The flit widths of these pre-SSR wires are much smaller than 
that of the SSR wires in SMART and hence RSMART NoCs 
require lower connection overheads than the SMART NoCs.  

In SMART/RSMART NoCs, using high HPCmax values 
can restrict the operating frequency to 1-2GHz [3]. In this work, 
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we demonstrate that by integrating WiNoC and a SMART 
control mechanism with low HPCmax values, it is possible to 
design high performance interconnect architectures. As shown 
later, the wireless-enabled SMART architectures are more 
scalable with increasing system sizes and clock frequencies 
when compared to the wireline SMART NoCs.  

III. WIRELESS ENABLED RSMART NOC ARCHITECTURE 
In this section, first we outline the motivation for designing 

a wireless-enabled SMART NoC through the analysis of the data 
transfer times in the RSMART NoC with varying HPCmax. As 
explained in Fig. 1, there are four router pipeline stages in a 
RSMART NoC namely; local arbitration, pre-SSR transmission 
and arbitration, SSR transmission and single-cycle multihop link 
traversal [5] (at zero loads [16] the local arbitration can be 
avoided to save one cycle). Traversing all these four stages is 
called as traversing a SMART hop. Figs. 2(a) and (b) show the 
average SMART hops and the zero load latency [16] under 
uniform random traffic for 1D and 2D RSMART mesh NoCs 
with varying LPCmax values (LPCmax= HPCmax×Link length 
per hop). We have considered a standard 16×16mm die with four 
different system sizes (8×8, 16×16, 24×24 and 32×32). As 
shown, for all the considered system sizes, the message transfer 
latencies monotonically increase with increasing LPCmax. This 
trend is mainly attributed to the fact that for increasing LPCmax 
values the NoC clock frequency decreases linearly, starting from 
the clock frequency values for LPCmax=4mm (2.75GHz with 
1D and 2.25GHz with 2D [3]). The reduction in SMART hops 
achieved by increasing LPCmax (as shown in Fig. 2(a)) does not 

compensate the increase in the network latency caused by the 
reduced clock frequency. Similar trends were observed with 
traffic arising from real applications (shown later in Section 
IV.B) and also with the original SMART NoC proposed in [3]. 
Hence, from this analysis we can conclude that it is more 
beneficial to design SMART NoC architectures with high clock 
frequencies and low HPCmax values than with low clock 
frequencies and high HPCmax values. Thus, the clock frequency 
of the NoC should only be restricted by the allowed power 
budget and the HPCmax must be determined using the given 
NoC clock frequency (instead of determining NoC clock 
frequency restricted by the opted HPCmax value). The systems 
shown in [12][17][18] are examples for NoCs designed with 
high clock frequencies.  

However, as shown in Fig. 2(a), the data-transfers in 
SMART/RSMART NoCs designed with low HPCmax values 
involve high number of SMART hops when a conventional 
mesh topology is employed. For such NoCs, we posit that it is 
beneficial to further enhance the architecture by incorporating 
additional on-chip wireless communication shortcuts (single-
cycle long–range communication links). For this purpose, we 
consider on-chip wireless interfaces transmitting data over a 
20mm range within one cycle [8] and operating in one of the five 
non-overlapping frequency bands centered on 30, 60, 90, 140 
and 200 GHz. Next, we explain the design of this proposed NoC, 
called as WiSMART NoC.  

A. Placement of Wireless Interfaces in WiSMART NoC  
In a WiSMART NoC, few of the flit routers are provided 

with a wireless interface (WI). We follow a region based WI 
placement strategy to minimize both the number of WIs and the 
average SMART hop count. Minimizing the number WIs 
reduces the area and power overheads and also enables fast 
channel access times with low Medium Access Control (MAC) 
overheads [19]. In this region based WI placement strategy, we 
divide the NoC into multiple non-overlapping squares and place 
a set of WIs in each square (at least one WI for each wireless 

 
Fig. 1. 1D RSMART mesh labeled with the router stages involved in 
transmitting data from R0 to R2. The pre-SSRs are only shown for the nodes 
in first row and first column. HPCmax value used is 3. In stage 1, the message 
wins the local arbitration at R0. At stage 2, a single-bit pre-cursor request is 
forwarded from S0 to S1 and S2, along the pre-SSR wires. In the same stage, 
the pre-cursor request competes with other received pre-SSRs at S1 and S2. 
Upon successful pre-SSR arbitrations, a detailed bypass request is forwarded 
during stage 3 from S0 to S1 and S2 along the SSR wires. Using received SSR, 
routers R1 and R2 setup the desired bypass connectivity at stage 4, enabling 
the message to travel straight for port Cin of R0 to Cout of R2. 
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(a) Average SMART hops with different LPCmax values. 

 
(b) Zero load latency under uniform random traffic. 

Fig. 2. Performance of RSMART mesh NoCs with varying LPCmax   
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channel) so that the average hop count is reduced. Since each 
square requires at least one WI per channel, the number of non-
overlapping squares used is limited by the number of WIs 
allocated to a wireless channel. This in turn depends on the 
adopted MAC protocol [19]. Fig. 3 shows the placement of WIs 
in a 64-core WiSMART NoC employing 5 wireless channels 
and four squares of size 4×4. 

 By employing squares of side HPCmax and placing 
omnidirectional WIs in the center of each square, 
communication between any two nodes can be accomplished 
within three hops (2 SMART wireline hops and a wireless hop). 
For larger systems, one can further reduce the number of WIs by 
forming super-squares (16-tile super-squares in Fig. 3). In this 
strategy, sets of four squares are grouped together to form super-
squares and for each super-square a maximum of two WIs per 
channel is used. However, employing super-squares increases 
the average hop counts. For e.g. in a 576 core NoC made of 4 
super-squares and employing HPCmax=6 (thus 16 squares of 
side 6), a maximum of 4 SMART hops is required to 
communicate between any two nodes.    

A. Data Transfer in WiSMART NoC 
As shown in Fig. 2(b), the network latencies of the 1D and 

2D RSMART NoCs are close to each other for small HPCmax 
values. However, the 1D RSMART NoCs require much lower 
connection overheads than the 2D RSMART [5]. Hence we 
primarily employ a 1D RSMART control network for 
WiSMART (with 2-bit pre-SSR wires that are explained later). 
The short range WiSMART data-transfers in which the 
communicating nodes present in the same or adjacent squares, 
are handled only through the wireline links. For the long-range 
communications, the message is first forwarded from the source 
node to a source WI using wireline links. The source WI then 
broadcasts the message using the wireless channel. Finally, a 
destination square (or super-square) WI receives the message 
and forwards it to the final destination node using wireline links. 
The wireline transfers in the WiSMART are similar to that of the 
XY routed 1D RSMART data transfers [5], except for the look-
ahead request which is explained later. 

B. Selection of Source WI 
In the WiSMART NoC, whenever a source WI becomes 

unavailable (due to failures or because the wireless channel is 
busy), the data flits are re-routed from the source WI to the final 
destination along wireline XY paths. Depending on the selection 
of the source WI, this re-routing mechanism can cause deadlocks 
in long-range data transfers. For example, if a message  
transmitted from node 11 to 45 in Fig. 3, selecting node 10 which 
is the physically closest WI to node 11 as the source WI can lead 
to a deadlock. In case of a WI failure at node 10, the message  
will simply move back and forth between nodes 10 and 11. With 
this in mind, given a set of source and destination co-ordinates, 
the rules that must be met by the source WI co-ordinates are 
given in Table. I. Thus, source WI is the nearest WI to the source 
node, satisfying the conditions in Table. I. Following these rules, 
to communicate from 11 to 45, the source WI used is at 13.  

C. Transmission of pre-SSRs 
In WiSMART, for each message injected, first a 2-bit pre-

SSR code is identified. The data transfers that are used to access 
the source WIs follow a pre-SSR code of either 10 or 11, 
depending on the position of the source WI (as shown in Fig. 4). 
All other wireline data transfers use a pre-SSR code of 01 while 
00 indicates a no-request. If the source WI is located in the same 
row or in the same column as that of the source node, the pre-
SSR code used is 10 (indicated by WIs X and Y in Fig. 4). For 
out ports with no nearest WIs in the same row, an XY turn is 
required to reach the source WI (viz., Eout of SR in Fig. 4). In 
such cases, to avoid the conflicts, data transfers that require an 
upturn (E�N or W�N) are indicated through code 10 
(accessing WI at UP from SR in Fig. 4) while those require down 

Fig. 5. Progression of pre-SSR from node SR to WR in 3 cycles 
using the look-ahead request mechanism. Only the necessary pre-
SSR wires are shown. 
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Fig. 6. Look-ahead request based routing in WiSMART NoC.   
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Fig. 3. A64-core WiSMART NoC employing four 
squares of size 4×4. Routers incorporating WI are 
labeled with their channel IDs. Following [19], the 
number of WIs in a channel is kept within 6 to lower 
the MAC latency. This NoC can also be seen as a 64-
core WiSMART with 4 super-squares where each 
super-square is made of 2×2 squares.  
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turns (E�S or W�S) are indicated through the pre-SSR code 11 
(accessing WI router DN from SR in Fig. 4).  

It is important to note that in the WiSMART NoC, along a 
particular direction, the source router (SR in Fig. 5) and all 
intermediate nodes (nodes between SR and turn router TD in Fig. 
5) follow the same source WI. For example, in Fig. 5, receiving 
a value of 11 from nodes SR, Ix1, Ix2 along their west pre-SSR 
wires would indicate a request for accessing the same source WI, 
node WR. Thus, by using the 2-bit pre-SSR data (if it is either 10 
or 11) and ID of the node from which the pre-SSR originates1, 
each intermediate node can identify the source WI to which the 
upcoming data flit is going to be forwarded. Exploiting this 
information and by using a set of status codes for each output 
port (3-bits codes representing bypass connections form the five 
different input ports), we employ a look-ahead request 
mechanism. We further clarify this mechanism through the 
example shown in Fig. 5. In this figure, at cycle t, a pre-SSR 
value of 11 is transmitted from the source node SR to the 
intermediate nodes that are within the HPCmax hops (nodes Ix1 
and Ix2). Upon receiving a pre-SSR of value 11 from the east 
direction, nodes Ix1 and Ix2 first identify that the request is to 
access the WI at router WR. Then, Ix1 and Ix2 set the status code 
of their Wout port, representing “bypass Ein�Wout”. With this 
status code, the Wout port of routers Ix1 and Ix2 are now reserved 
till the end of data flit transfers, avoiding any local arbitration. 
In addition, Ix2 also forwards a look-ahead pre-SSR to nodes TD 
and LR, at cycle t+1. Similarly, after receiving the pre-SSR, 
router TD sets the status of their Sout port as “bypass Ein�Sout” 
and forwards the look-ahead pre-SSR (of value 10) to nodes Iy 
and WR, at cycle t+2. Finally, WR receives the pre-SSR and 
broadcasts a wireless MAC request at cycle t+3, following the 
distributed MAC protocol [19]. The overall stages in the look-

ahead request based routing used to access a WI scheme is 
shown in Fig. 6.  

It should be noted that the look-ahead request is only 
applicable when the desired router ports2 are not already 
reserved and the SSRs are not prematurely stopped3. If a desired 
output port is not being available, the look-ahead pre-SSR is 
avoided and the incoming data flit is buffered and forwarded to 
local arbitration. In case of prematurely stopped SSRs, reserved 
output ports are released in the next cycle. 

Look-ahead pre-SSRs can also be extended to the wireline 
data transfers that are not used to access WIs (i.e., data transfers 
with a pre-SSR of 01). In such cases, since dimension-ordered 
XY routing is followed, we need to know the number of hops 
required in a dimension before forwarding look-ahead pre-SSR. 
This hop count information is only carried by the SSR wires and 
hence, the look-ahead pre-SSR needs to be delayed till the 
arrival of the SSR data. As shown in Table. II, we use 

 SSR wires to indicate the number of hops and 
 wires to indicate the position of the node, where the 

SMART hop originates. Hence, upon receiving SSR, each node 
can easily identify the number of remaining hops in a dimension 
and can forward a pre-SSR request. Fig.7 illustrates the 
WiSMART pre-SSR transmission.  

D. Handling pre-SSR contention 
To handle the contentions arising from different pre-SSRs 

requesting the same output port, following priority is used:  
Reservation>Wireless pre-SSRs (10/11)>Wireline-only pre-SSR (01) 

Within the wireless and wireline-only pre-SSRs, we use 
“prio=local” mechanism [3] to handle contentions by which the 
requests from the physically closer nodes are preferred over the 
relatively far nodes. Finally, if pre-SSRs coming from multiple 
directions request the same WI port in a router, we use the 
following priority rule to access the WI port: 

Reservation > Cin > Ein > Win > Nin > Sin 
Next, we incorporate the discussed routing in the WiSMART 
architecture and undertake a detailed performance evaluation.  

IV. PERFORMANCE EVALUATION OF WISMART  
In this section we evaluate the performance of the 

WiSMART NoC with respect to the RSMART mesh NoC. We 
also present a comparative performance evaluation with respect 
to a low hop-count high radix NoC topology i.e., flattened 
butterfly [12]. For this evaluation, we use a set of ten 
applications that exhibit a wide range of NoC traffic 
characteristics. More specifically, we use Canneal (CNL) and 
Fluidanimate (FLD) applications from PARSEC suite [20], FFT, 
Radix (RAD), LU and Water (WTR) from SPALSH-2 suite 
[21], Grappolo (GP) [22] and K-Means (KM), PCA and Linear 
Regression (LR) form Phoenix MapReduce suite [23]. Grappolo 
is used to identify the naturally existing communities in a real-
world graph (community detection).   

We use GEM5 full system simulator to obtain detailed 
processor and network information [24]. The memory system is 
comprised of private 64KB L1 instruction and data caches, one 
shared 16MB L2 cache (256KB distributed L2 per core) and 
employs the MESI directory protocol. The width of all data 
wires is same as the considered flit width of 128 bits.  

 
Fig. 7 Flowchart depciting the transsmission of WiSMART pre-SSR.  
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A. Scalability of the WiSMART NoC 
In this section we analyze the scalability of the WiSMART 

NoC with increasing operating frequencies and system sizes. 
Fig. 8 compares the zero load latency for uniform random (UR) 
traffic in a 256-core system incorporating 1D RSMART mesh 
and WiSMART NoCs, operating at different clock frequencies. 
The WiSMART NoC consists of four 64-core super-squares. For 
increasing clock frequencies, the HPCmax values of both the 
NoCs decrease linearly, starting form HPCmax=8 for a clock 
frequency of 1.375GHz. For lower HPCmax values (i.e., high 
frequencies), the data exchanges in a RSMART mesh NoC 
involve high number of SMART hops (Fig. 2(a)) and hence, 
exhibit high network latencies (Fig. 8). On the other hand, the 
WiSMART NoC provides single cycle communication links 
between the physically far apart nodes, even with high clock 
frequencies. Thus, for increasing clock frequencies, the 
WiSMART NoC achieves increasingly higher gains, when 
compared to the RSMART mesh NoC. More specifically, 
WiSMART NoC provides 35% and 45% reduction in latency 
when compared to the 1D RSMART mesh NoC with 2.75 and 
3.667 GHz clock frequencies, respectively. This pattern was also 
observed for different system sizes and is corroborated through 
Fig. 9 which compares the zero load latency under uniform 
random traffic for four different system sizes incorporating 1D 
RSMART and WiSMART NoCs. Fig. 9 also shows the variation 
in the NoC performances with varying SMART hop latencies, 
considering both 3 and 4 cycles per SMART hop. It is important 
to note that with different NoC frequencies, the number of clock 
cycles required to implement all the four stages of a SMART 
hop may vary (higher the frequency, higher the number of cycles 
required to implement the router stages in a SMART hop). As 
seen from Fig. 9, the gain achieved by using the WiSMART 
increases with increasing router-stage latency. This further 
demonstrates the usefulness of the WiSMART mechanism in 
designing NoCs that operate at high clock frequencies.       

B. Flit Latency in the NoC with Real Applications 
In this section, we compare the flit latencies of WiSMART, 

flattened-butterfly high radix (HR-FB) and the 1D RSMART 
mesh NoCs, considering the above mentioned 10 applications. 
We consider a 16×16mm die with 64 cores. HR-FB NoC 
operates at 3GHz and uses 4-stage routers and pipelined long-
range wires (up to 3 stages) [12]. To provide a fair comparison 
with this HR-FB NoC, we use LPCmax=4mm (hence a clock 
frequency of 2.75GHz) for the WiSMART NoC. We consider 2 
different 1D RSMART mesh NoCs with LPCmax values of 8mm 
(1.375GHz clock) and 4mm (2.75GHz clock), denoted as 
RSMART8 and RSMART4, respectively.  

As observed form Fig. 10, RSMART8 exhibits the highest 
network latency, mainly due to its low NoC clock frequency. 

When compared to RSMART8, the RSMART4 mesh NoC 
achieved a 33% reduction in the flit latency. This once again 
demonstrates that using a NoC with a high operating frequency 
and a small HPCmax is more beneficial than using a high 
HPCmax NoC that is operating with lower clock frequency. 

In WiSMART and RSMART NoCs, the data flits bypass the 
router stages at intermediate and destination nodes. However, in 
HR-FB, the data flit traverses all stages in a router (on average 
2.6 router traversals). Also, HR-FB uses latency-expensive 
routers and links. Using latency-efficient wireless links, 
WiSMART NoC outperforms both the RSMART4 (on average 
3.17 SMART hops) and HR-FB NoCs. On average, WiSMART 
NoC achieves 57%, 46% and 37% savings in flit latency when 
compared to RSMART8, HR-FB and RSMART4 NoCs 
respectively (Fig. 10). Among the considered applications, 
CNL, RAD, FFT, GP and KM exhibit high fractions of long 
range traffic injections [9][22]. Hence, these applications benefit 
more from the use of WiSMART NoC. LR and PCA exhibit 
mainly short range traffic and hence achieve relatively low 
latency improvements by employing the WiSMART NoC (26% 
gain when compared to the RSMART4). Finally, the WIs in the 
WiSMART NoC also help in efficiently distributing the hotspot-
heavy skewed traffic patterns exhibited in WTR and CNL [9]. 
In these applications, a few hot-spot cores inject high volumes 
of traffic, causing network congestion. Unlike the wireline-only 
NoCs that use wireline links for all data transfers, the 
WiSMART NoC routes a certain percentage of traffic (long-
range traffic) through the wireless links that leads to the 
alleviation of bandwidth bottlenecks, and resulting in improved 
system performances.  

C. Full System Energy Delay Product 
In this section, we evaluate the full system energy delay 

product (EDP) of a 64-core system. As demonstrated earlier, 
among the four different NoC architectures considered here, 
WiSMART and RSMART4 perform better than the others. 
Hence, we consider these two architectures for this EDP 

 
Fig. 10. Average flit latencies for the four different NoC architectures. 
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analysis. As mentioned in Section IV.B, the considered NoCs 
operate at 2.75 GHz. For EDP computation, we use the 
applications runtimes and the total energy consumed by the 
computing cores and the network components. The core-level 
statistics generated by the GEM5 simulations are incorporated 
into McPAT (Multicore Power, Area, and Timing) to determine 
the core power [25]. The energy consumption of the network 
components are computed following [3]. The power 
consumption of the WIs is computed following [8].   

Some of the WiSMART NoC routers can dissipate more 
power than 1D RSMART NoC routers, due to the presence of 
WIs. However, the share of the power consumed by a WI (which 
is in order of mW) in total system power dissipation (in order of 
tens of Watts) is usually negligible. Moreover, by reducing the 
message transfer latencies, the WiSMART NoC lowers the 
execution times of the applications and ultimately leads to lower 
full system energy consumptions. This statement is corroborated 
through Fig. 11, which compares the full system EDPs of the 
RSMART4 and WiSMART NoC-based multicore systems for 
the ten applications. Among the considered applications, GP and 
CNL exhibit the two highest flit-intensity values (average 
number of flits per instruction) while FFT and LR have the two 
lowest flit-intensity values. Hence, CNL and GP benefit most 
from the better NoC architecture and achieve 22% and 27% EDP 
gains respectively, with the WiSMART NoC when compared to 
the RSMART NoC. Despite achieving high latency gains with 
WiSMART (shown in Fig. 10), FFT and LR achieve only 6% 
and 7% full system EDP savings mainly due to their low flit-
intensity. For the considered applications, the WiSMART NoC 
achieves an average of 16% of EDP savings when compared to 
the RSMART NoC.       

V. CONCLUSION  
By using wires with clockless repeaters and dedicated router 

bypass request networks, the SMART NoC architectures aim to 
establish single cycle data-transfers among the physically far 
apart on-chip nodes. However, in a SMART NoC, the number 
of intermediate nodes that can be bypassed within a single NoC 
clock cycle depends on the operating frequency. On the other 
hand, the on-chip wireless links are capable of establishing 
single-cycle data transfers among the physically far apart nodes 
even with high clock frequencies. In this work, we proposed a 
wireless communication enabled SMART NoC (WiSMART) 
that is incorporated with a novel look-ahead request based 
routing mechanism. Our analysis show that WiSMART NoC is 
more scalable and latency-efficient compared to the wireline 
SMART NoC. For the considered applications, with a 2.75GHz 
clock, the WiSMART achieves about 33% reduction in network 
latency and 16% savings in the full system EDP when compared 
to a wireline SMART NoC. 
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