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The interaction between cores and memory blocks, in multiprocessor chips and smart systems, has always been a concern as it
affects network latency, memory capacity, and power consumption. A new 2.5-dimensional architecture has been introduced in
which the communication between the processing elements and the memory blocks is provided through a layer called the
interposer. If the core wants to connect to another, it uses the top layer, and if it wants to interact with the memory blocks, it
uses the interposer layer. In a case that coherence traffic at the processing layer increases to the extent that congestion occurs, a
part of this traffic may be transferred to the interposer network under a mechanism called load balancing. When coherence
traffic is moved to the interposer layer, as an alternative way, this may interfere with memory traffic. This paper introduces a
mechanism in which the aforementioned interference may be avoided by defining two different virtual channels and using
multiple links which specifically determines which memory block is going to be accessed. Our method is based on the
destination address to recognize which channel and link should be selected while using the interposer layer. The simulation
results show that the proposed mechanism has improved by 32% and 14% latency compared to the traditional load-balancing
and unbalanced mechanisms, respectively.

1. Introduction

With the silicon interposer-based technology, a new architec-
ture called 2.5D has been introduced in which an increasing
number of memory blocks may be merged throughout mul-
tiprocessor chips [1]. What spotlights this architecture is that
it increases the amount of memory, which is horizontally
located around the processing chip. Unlike the 3D NoC,
which the capacity of memory in a package is banned by
the size of a processor chip [1–4], in 2.5D technology, the size
of the interposer layer determines how much memory blocks
are able to be integrated [1]. Figure 1 shows a 2.5D stacking
technology with four DRAM stacks on the interposer. Plac-
ing on the two horizontal sides, more memory stacks are
integrated through the silicon interposer area. For this rea-
son, higher capacities and higher bandwidth are achievable

compared to 3D technology [5–7]. In this figure, the differ-
ences between 2.5D and 3D technologies have been shown.

In 2.5D architecture, there are two layers: the conven-
tional processing layer, including processing elements,
routers, and links, which is located on top layer, and a newly
emerged layer called interposer placed below it. The connec-
tion between processing cores are regularly established on the
top layer; in the case that a core wants to interact with a
memory block, it may use the interposer layer to send/receive
its packet [8].

In Figure 1(a), it may be seen that memory blocks are
located on the silicon interposer and connected with the
interposer layer through interface nodes. There are also two
disparate types of traffic: the first one is the core-to-core
traffic associated with the interaction between cores and the
second is the core-to-memory traffic, which is responsible
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for transferring packets between memory blocks and cores
[1, 6]. Core-to-core traffic, which is known for coherence
traffic, should be distributed across all the networks in order
to avoid protocol-level deadlock [1]. Each of aforementioned
types of traffic has its own characteristics [1]. Coherence
traffic is established based on peer to peer communication
patterns while core-to-memory traffic generates a many-
to-few traffic pattern [1]. As each of these traffic patterns
is utilized for different purposes, they should be segregated
from each other. Figure 2 shows another view of the 2.5D
network-on-chip that memory blocks are just presented
on the right side of the processing layer.

One of the characteristics of the interposer layer is the
support of different heterogeneous integrations and struc-
tures [9–11].

As it may be seen in Figure 3, disparate components with
different functions may be integrated through the interposer
layer. Internet of Things may be a favorable heterogeneous
utilization in which multifunctional and compact devices
with high performance and low energy consumption are
needed. Figure 4 demonstrates two disparate traffics in two
different paths. In a conventional 2D network-on-chip, a
processing core may send its packet to another processing
core using blue routers; similarly, a processing core may
interact with a memory block through green routers. The
internal structure of a tile, containing an element and a router
alongside cache memories, is also presented in Figure 4.

Considering the upper layer, when the volume of core-to-
core coherence traffic is exceedingly increasing, congestion is
potentially created due to heavy workload while the lower
layer seems to be underutilized [1]. As a result, the perfor-
mance will be weak [8]. When the congestion occurred in

the processing layer, nodes cannot potentially send/receive
their packets easily and there are lots of time to be wasted
as the routers. This will spoil the performance of routing
and switching since some packets are stuck to some routers
and there is no way to go ahead. Latency is the most valuable
parameter which is negatively affected due to this phe-
nomenon. At this time, a mechanism called load balancing
has been proposed to alleviate the congestion and related
problems [8].

What the load-balancing mechanism does is to balance
loads of traffic on the existing network layers and enhance
the utilization of available resources [8]. With regard to the
volume of traffic between memory-core and intercore com-
munication, it seems logical that the number of packets
streamed across the cores is higher than the memory traffic.
This means that the data from one processing node to
another similar one flowed more frequently than the request
of reaching memory blocks [1]. This is the reason why con-
gestion is supposed to be seen in the processing layer while
the interposer layer does hardly face congestion, if not at
all. In order to recognize whether the load-balancing method
should be utilized or not, the volume of the coherence traffic
at the top layer is supposed to size up. Some methods have
been proposed to achieve the congestion information which
may be categorized into two different groups: buffer-aware
and latency-aware. In the former method, according to the
filling capacity of each neighbor router, the information of
congestion may be detected, which is not globally reliable
because of the locality [12]. So, the buffer-aware strategy is
not appropriate in 2.5D NoC. In a study proposed by Chen
et al. [8], known as a dynamic latency-aware load balancing
(DLL), the latency of congestion packets may be properly
recorded. This is mainly because this information is tracked
by the clock in every router until it arrives at the destination
nodes. We use the DLL congestion detection method to rec-
ognize when the load-balancing mechanism should be used
according to the congestion data; this strategy is designed
based on latency-aware architecture.

In the load-balancing method, after detecting congestion
in the upper layer, it is possible to send some packets ran-
domly to the interposer layer so as to move and reach their
destinations. Actually, they use the interposer layer as an
alternative way to escape from the heavy workload they are
confronted with at the top layer. As mentioned earlier, the
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Figure 2: 3D view of 2.5D network-on-chip.
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Figure 1: 2.5D technology vs. 3D technology.
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interposer layer is targeted to use for core-to-memory traffic,
so by sending the core-to-core traffic to the lower layer, these
two types of packets are susceptible to interfere. In this paper,
we aim to propose a way in which the load-balancing
mechanism does not result in conflict. This happens due to
the separation of traffics by utilizing virtual channels and
multiple links.

First, we want to explain that the communication
between the different components is managed differently in
our work. Core-to-core communication is different from
core-memory communication. Communication between
core-to-core occurs via routers. The router is provided with
an entry in the form of a kernel message or whatever adjacent
components. The router is partitioned into two layers, i.e.,
the packet layer and the circuit layer. By the type and the size
of the data to be transferred via the routers, the router layer is
used. A packet-switched NoC is used to transfer small
amounts of data and in a synchronized communication,
whereas to transfer data transfers such as multimedia and

big data applications, the circuit-switched router (NoC) is
used, which is flexible and configures all combinatorial cable
connections, resulting in less latency and better energy effi-
ciency. The core-memory communication is done via the
memory pipeline access ports dedicated by a wired connec-
tion. All memory is shared and accessible by pipeline from
all cores within clusters.

The rest of the paper is arranged as follows: Section 2
tends to represent related work. In section 3, we attempt to
assume a target structure and show how our proposed
method may effectively manage and control the load-
balancing mechanism. Experimental results are drawn in
Section 4, and finally, Section 5 presents the conclusion.

1.1. RelatedWork. In order to take advantage of 3D die stack-
ing, several papers have been recently published [13–16].
However, traffic has not been differentiated in many of the
proposed methods [1], which means traffic from any types
may be passed through each of the layers. Xu et al. [17] pro-
posed that long links may be utilized to customize every 3D
layer and this also depletes the hop counts for all traffics. Dis-
parate physical layers have been proposed in [18] in which
virtual channels are used to categorize coherence traffic types
to hinder protocol-level deadlock. Furthermore, 3D NoC
architecture faces some issues, namely, thermal and cooling
troubles, the lack of EDA tools, and many problems related
to the test [19]; for this reason, 2.5D NoC, which is based
on silicon stacking, has recently been popular [5, 20]. That
is, many design tools [1, 6, 7, 21] support 2.5D stacking archi-
tecture and likewise, many use it for further GPU designs [1,
22]. It is worth mentioning that this newly emerged technol-
ogy is already seen in many commercial products [1, 23, 24].
Jerger et al. and Li et al. were the pioneers to conduct research
and investigate the effect of the interposer in 2.5D NoC in
favor of space [1, 8]. Their work first focused on how differ-
ent topologies may affect the load-balancing strategy in 2.5D
interposer-based architecture and then illustrated the desti-
nation latency-aware method as an effective way of detecting
information related to the congestion [1]. In the aforemen-
tioned work, packets are sent through the paths and received
by other paths, and as a result, an unsustainable congestion
detection method was used for network selection [8].
Figure 5 shows an example of an interleaved-based system,
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including four 16-core processing possibilities, an intercon-
nect replica, and a quartet of HBM DRAM stacks located
along the left and right sides of the processors.

For recognizing the area related to the congestion,
another suitable strategy called Dynamic Latency-aware
Load-balancing (DLL) mechanism [8] was proposed. Like
Enright’s work, the DLL method has used the latency-aware
strategy, and it is implemented into different stages: detecting
and collecting congestion data and distributing it towards
source nodes. Apart from topologies evaluated in [1], other
topologies in 2.5D network-on-chip have been proposed
such as [25]. The topology named ClusCross used in [25]
defines any small chip as a cluster and utilizes long links to
easily have access to memory blocks, which boost the bisec-
tion bandwidth and deplete average hop count.

Other works like [26] has addressed some issues which
results in avoiding bottleneck by looking into the new inter-
poser design space of passive and active interposer technolo-
gies, its topologies, and clocking schemes to determine the
cost-optimal interposer architectures. The work in [27] has
proposed a method called EIRs (Equivalent Injection
Routers) which transforms the few-to-many traffic pattern
to many-to-many pattern along with the interposer links.
EIR scheme solves the bottleneck problem as well as enhanc-
ing throughput among manycore processors.

The load-balancing method has been introduced by
Jerger et al. to be used in the 2.5D interposer network-on-
chip, but this is not controlled and managed. In our previous
paper, we have introduced a limited method called CLBM
(Controlled Load-Balancing Mechanism) which controls
the load-balancing method by defining a forbidden area
[28]. Furthermore, in the aforementioned paper, a multicast
ring has been introduced to propagate the latency packet
across the source nodes. Although in our previous work we
have controlled the load-balancing mechanism, it yet does
not separate various types of traffic and just prevents the edge
grids from being the hotspot. In this paper, we try to use the
interposer layer as a second option, when congestion is
detected in the processing layer, through a manageable and
controllable way that ensures there is no conflict and interfer-
ence between coherence and core-memory traffic.

2. Proposed Method

In this section, we introduce our 2.5D target structure and
the conventional load-balancing strategy. Then, the potential
challenges in relation with the load-balancing strategy on

interposer-based NoC are explored and we explain how
using virtual channels may manage and control traffic
interference.

2.1. Target Structure. Our target structure, in this paper, is
based on a 64-core processing unit and 4 stacked memory
blocks integrated on the 2.5D network-on-chip architecture.
Our processing layer is designed by the mesh topology,
containing all the processing cores, while the lower layer
embodies the interposer routers which are responsible for
memory interaction. TSVs (Through Silicon Via) and
μbumps connect these two layers. Because μbumps take a
heavy toll on the network [29], the concentrated mesh has
been proposed to be used for the interposer routers and this
decreases the count of routers. According to the concentrated
mesh, every four processing cores are attached to an inter-
poser router. The memory blocks are placed on the horizon-
tal sides of the interposer layer.

Figure 6 illustrates all the routers in a view. There are
some yellow nodes known as memory interface nodes, which
make a connection between edge interposer routers and the
memory blocks.

As mentioned earlier, we may divide the traffic into two
different categories: the first one is related to the interaction
between processing cores with each other and we know them
as CtC. The other is about the connection between processing
cores and memory blocks known as CtM in this paper.

2.2. Load-Balancing Mechanism. As usual, in the interposer-
based network-on-chip, CtC packets go through the CPU
layer and the interposer layer is utilized for CtM traffic [1].
The volume of CtC traffic sometimes appears to be exceeding
from a specific threshold, whereas a less number of cores
have a request for interacting with memory [1, 8]. In such a
scenario, congestion is going to happen on the processing
network, meaning that the workload of CtC is more than
the CtM traffic. Detecting congestion in the CPU layer is syn-
onymous with the use of the load-balancing mechanism. In
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Figure 5: 64-core system composed with DRAM [25].
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Figure 6: The view of the processing layer and the interposer layer
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this method, some CtC-related packets may choose the inter-
poser layer to move and route. When they approach the near-
est node of their destination, they tend to be transferred to
the upper layer again and reach their destination node.
Figure 7 illustrates how the load-balancing mechanism
works. According to this figure, source and destination nodes
want to communicate with each other and both of them as a
part of CtC traffic are located on the processing layer. Con-
ventionally, all CtC packets are supposed to be routed on
the CPU layer in purple links through eight hops. Given the
fact that congestion has occurred in the upper layer, the
source node sends its packet to the interposer router attached
to it. This packet is routed in the interposer layer and after
crossing six hops back to the top layer and reach its destina-
tion. Even though the length of links has increased, the num-
ber of hops has reduced.

We empirically consider 10 cycles as a basic threshold to
recognize congestion for interlayer networks. There are still
other criteria established when traffic is permitted to move
across the second network [30]. The nodes in the interposer
layer have been called grids. In the load-balancing mecha-
nism, the CtC traffic in the upper layer is passed through
the interposer layer and this will interfere with CtM which
is basically associated with the interposer layer. This interfer-
ence not only may disturb the process of having access to
memory blocks for CtM but also may create undesirable
and mixed congestion in the lower layer. This paper is aimed
at segregating these two types of traffic when a load-
balancing mechanism is used.

2.3. Proposed Strategy. This paper is aimed at separating CtC
traffic from CtM ones when both try to use the interposer
layer as a network to reach their destination. Our strategy is
implemented on the routers associated with the interposer
layer so as to recognize how to send each individual packet.
As mentioned earlier, routers in the interposer layers are
known as grids which are numbered as shown in Figure 8.

Every four routers from the processing layer are connected
to one specific router from the lower layer, so the number of
interposer routers is one-quarter of the processing layer.
Figure 9 shows routing mechanism of our proposed method.

We propose that using virtual channels at the interposer
layer may be an effective solution to allocate two different

paths for each type of traffic. In Figure 10, it is clearly
presented.

When a core wants to send a packet from the processing
layer to the interposer layer in the light of the load-balancing
mechanism, in a grid attached to that core, it is decided
which virtual channel should be selected to go through. This
may be possible just by considering the address of destination
which that packet carries. Since we have 64 cores in the upper
layer, if the destination address is more than 63, this is syn-
onymous with the proof that the packet is CtC and should
be transmitted throughout VC1 in the interposer layer.
This channel segregation in the interposer layer in which
two different types of traffic may be differentiated is the
solution to avoid the possible conflict as well as potential
congestion.

An appropriate channel is initially chosen based on arbi-
tration and switching mechanism [29]. As it can be seen in
Figure 9, if we look at a tile in detail, first, according to the
destination grid address, it is decided in arbitration block
which virtual channel should be selected. Then, in switching
part, through input/output ports, the coming packet goes
ahead through the ideal virtual channel which is either VC1
associated to CtC or VC2 connected to CtM. This selection
happens once the packet is sent from the upper layer to the
lower layer.

Figure 11 demonstrates our proposed method with an
example. Considering the CtC traffic, node 21 aims to send
its packet to node 49. In the case of using the load-
balancing mechanism, after detecting congestion in the pro-
cessing layer, this packet should be sent to grid 6 connected
to node 21 in the interposer layer. Once it reaches to grid 6,
according to its destination address which is less than 63, this
packet is associated to the CtC traffic. This means that it is
supposed to go back to the upper layer to node 49, its desti-
nation, after crossing grids 5, 4, 8, and 12, respectively, on
the light blue path.

At the same time, node 26 wants to send its packet to a
memory block located in the west-south corner. Indeed, it
should be gone to node 82 which is an interface node con-
nected to the memory block. As it may be seen, its destination
address is higher than 63 so it comes from a CtM traffic and
uses the interposer layer anyway. The packet belongs to node
26 which goes through grids 5, 4, 8, and 12, respectively, on
the dark blue path. Using VCs in the interposer layer pro-
vides different types of traffics not to meddle with each other.
This will improve the network latency when packets are less
when waiting to reach their destination either through the
processing core or memory block.

After dedicating a specific virtual channel to the CtM traf-
fic, it is proposed that memory-related packets may be sepa-
rated as well according to the memory block numbers they
want to interact with. We propose multiple links in the inter-
poser layer for the virtual channel allocated to the CtM traffic.
For deciding on what link is the best to choose for CtM
packets, we number memory blocks as shown in Figure 12.

The reason for this numbering is related to our proposed
way shown in Figure 13. This is actually a demultiplexing
method. In Table 1, grids connected to memory interface
have been presented alongside the number of memory blocks

Source

DestinationProcessing layer

Interposer layer Mem
ory 

blocks

Figure 7: An illustration of load balancing.
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related to each of them both in a decimal format (Table 1(a))
and a binary format (Table 1(b)). In the binary format, there
is a relationship between grid numbers and memory block
numbers which we numbered accordingly. As it may be seen
in Table 1(b), if we put the first and the last bit of grid numbers
together, this will build the memory block numbers. That is,
when a packet reaches to an interposer router and go along with
its specific virtual channel, it may be decided on a specific link to
go through to a particular memory block. This parallel transfer-
ring enables CtM packets to reach their memory block without
any conflict with other packets either CtC or other CtM ones.

This is implemented by a demultiplexer whose selection
links are the first and the last bits of destination grid address
as shown in Figure 13. For example, consider a CtM-related
packet with the destination grid ID of 11, which is supposed

Memory interface

Routers in upper layer
Routers in lower layer Memory blocksM

12 13 14

8 9 10 11

4 5 6 7

0 1 2 3

15

M

M

M

M

Figure 8: Illustration of grid numbers.
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Figure 9: Proposed routing mechanism.
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Figure 10: Using specific virtual channels in order to separate
different types of traffic.
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Figure 11: An example of how specific virtual channels may lead to
the traffic segregation.
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to transfer through the interposer layer, anyway, reaches to the
VC2 (allocated to CtM traffic). In this step, the first bit and the
last bit of 11 in the binary format shown in Table 1 determine
which link is the best to move. In this example, it is link 3. The
function of demultiplexer may be implemented in two differ-
ent ways: (1) put a physical demultiplexer beside CtM virtual
channel or (2) manage the function of division by controlling
the time throughout each packet that wants to move to reach
its specific memory block. In this paper, in order to diminish
overhead, we consider the latter strategy.

We describe our proposed method in a pseudocode form
as shown in Figure 14.

3. Experiments

To perform our evaluation, we used a cycle accurate inter-
connection network simulator, BookSim [31]. In order to
simulate our proposed structure, we altered some character-
istics of this simulator like workload trace and the file related
to the network. A broad range of workloads have been uti-
lized so as to size up our strategy and other methods such
as the traditional load-balancing method and a scenario in
which there is no load-balancing strategy. Table 2 contains
the basic parameters related to the simulation.

3.1. Coherence and Memory Traffic Analysis. In order to eval-
uate the influence of different types of traffic, we simulated var-
ious proportions of memory traffic and processing layer ones.

For this, disparate injection rates have been used so as to
yield better results. The results are shown in Figure 15;

We evaluated five various distributions among memory
and processing cores. As it may be seen in Figure 15, when
the percentage of the memory traffic increases, the latency
of the network rises accordingly. There is also an increase

VC 2
(CtM)

Link 0

Link 1

Link 2

Link 3

Destination grid ID

Figure 13: The demultiplexing of memory-related packets.

Table 1: The connection between grids and memory blocks in (a)
decimal and (b) binary format. Figure (b) presents the relationship
between grids’ numbers and related memory block numbers.

(a)

Grid (Connected to Memory
Intereface) Numbers

Related Memory Block
Numbers

0 0

3 1

4 0

7 1

8 2

11 3

12 2

15 3

(b)

Link
Edge Grid

numbers in Bin
Memory block numbers in Bin

Link 0
0 0 0 0 00

0 1 0 0 00

Link 1
0 0 1 1 01

0 1 1 1 01

Link 2
1 0 0 0 10

1 1 0 0 10

Link 3
1 0 1 1 11

1 1 1 1 11

G13 G14

0

2

1

3

G0 G1 G2 G3

G4 G5 G6 G7

G8 G9 G10 G11

G12 G15

Figure 12: Allocating specific numbers to each group of memory
blocks.

Total_Latency = Packets numbers × Latency for
one Packet
If (Total_Latency ≥ Threshold)
{

Phase 1: Packet ejected from upper router =>
connected grid
In connected grid:
1) Arbitration: evaluation of the header flit
including the final destination
If (destination address ≤ 63) then i = 0
else i = 1;
2) Switching: choose the VCi

3) Routing function: XY-based routing
Phase 2: case VC2 with

Link 0 if Grid ID = 0,4;
Link 1 if Grid ID = 3,7;
Link 2 if Grid ID = 8,12;
Link 3 if Grid ID = 11,15;

Figure 14: The pseudocode related to our method.
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in the amount of latency when the rate of injection increases.
The highest overall average latency is associated with the
highest CtM traffic (60%), and the highest injection rate
which is 0.1.

3.2. Performance Comparison. In this paper, we try to simu-
late various percentages of both the coherence traffic and
the memory traffic. Four different states have been consid-
ered as shown in Figure 15: (a) 25% CtM and 75% CtC traffic,
(b) 35% CtM and 65% CtC traffic, (c) 45% CtM and 55% CtC
traffic, and (d) 55% CtM and 45% CtC.

First, the results bring about that the more proportion of
traffic dedicated to memory, the more network latency is
expected.

Second, in a scenario that there is no load-balancing
mechanism, the overall average latency is the highest in four
states. This is rational because coherence traffic is only trans-
mitted on the processing layer and not allowed to use another
alternative layer to move (the interposer layer); likewise, the
lower layer is merely devoted to memory-related traffic. This
is not flexible, and once the coherence traffic exceeds from a
certain threshold, this is susceptible to be a bottleneck due to

the potential congestion. Finally, as the packets injected to
the network tend to increase, either CtM or CtC, the overall
average network latency rises.

According to what was explained above and considering
Figure 15, our proposed method, which uses virtual channels
and multiple links to hinder the interference brought by the
load-balancing mechanism, improves the latency compared
to the unbalancing and conventional load-balancing mecha-
nisms. Figure 16 demonstrates how the aforementioned sce-
narios affect the overall network latency with three different
cases of memory traffic. We also analyzed our proposed strat-
egy on the other types of traffic such as uniform, randperm,
hotspot, and neighbor.

As it can be observed in Figure 17, the hotspot traffic pat-
tern has far more latency in comparison with other types of
traffic. The rationale behind this is that when this traffic pat-
tern is distributed upon the processing layer, some nodes will
be susceptible to face bottleneck. This, therefore, makes these
nodes to be saturated for some instances which affects the
overall latency and culminates in the load-balancing strategy
as well. Primarily, due to the fact that specific virtual channels
provide packets with disparate links as soon as they reach
their connected grid at the interposer layer, they are sup-
posed to go through their unique path which is different from
the paths of other types of traffic use. This is synonymous
with no conflict and no interference although accompanied
by a little overhead. Using virtual channels and multiple links
at the lower layer, the interposer routers face the physical
overhead which may be downplayed by a considerable
latency improvement. Supplementary to this, as virtual chan-
nels are the internal feature of routers, using them are not
even considered an overhead.

3.3. Network Utilization and Efficiency.When using the load-
balancing mechanism in 2.5D-based network-on-chip, the
underutilized resources, namely, routers at the interposer
layer are effectively utilized. Simply put, we have two network
layers: the processing layer and the interposer layer. If con-
gestion occurs at the top layer, most of the upper routers
involve in the process of data stream are exploited, whereas
the interposer routers have little function to do. This, there-
fore, culminates in network utilization in the light of the
load-balancing method. Likewise, our proposed method
enhances efficiency and network utilization at the interposer
layer throughout using the load-balancing mechanism.
Packets sent from the processing layer to the interposer layer
are managed and controlled in our method, which enables
the network not to be overwhelmed with different types of
traffic. We have specified two kinds of virtual channels to
avoid data conflict arising from various traffic flows, which
are CtC and CtM. As well as this, multiple links at the inter-
poser layer facilitate the way of distributing CtM packets to
their particular memory which focuses mainly on the inter-
poser network utilization and its efficiency.

Integrated multicore microprocessor with 2.5D silicon
interposer, memory, and accelerator, which offers the advan-
tages of flexibility of system integration and energy efficiency
in terms of network utilization.
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Figure 15: Various percentages of memory traffic and CPU traffic.
Each bar represents latencies of different injection rates.

Table 2: Simulation parameters.

Primary factors

Injection rate 0.01, 0.5, and 0.1

Processing die topology Mesh 8 × 8
Interposer topology Mesh 4 × 6

Coherence traffic
Uniform, neighbor, randperm, and

hotspot

The size of packet 5 flits

Memory traffic
percentages

25%, 30%, 40%, and 50%

Percentages of traffics

1: 25% memory traffic, 75% CPU traffic
2: 35% memory traffic, 65% CPU traffic
3: 45% memory traffic, 55% CPU traffic
4: 55% memory traffic, 45% CPU traffic

Virtual channels for the
interposer layer

2 VCs
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4. Conclusions

In order to manage and control interference and conflict
caused by the load-balancing strategy in the interposer-
based network-on-chip, we proposed a method. When
coherence traffic packets are moved from up to down, based
on the load-balancing method, a conflict with CtM traffic is
expected. The virtual channel-based mechanism proposed

in this paper separates the core-to-core traffic from the
core-to-memory traffic in the interposer routers and results
in no collision between CtM and CtC traffic. The CtM-
related virtual channel is also proposed to use multiple links
with the aim of classification of memory blocks in parallel.
Our proposed strategy has improved the overall average net-
work latency by 32% and 14% in comparison with the case
that there are no load-balancing method and conventional
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Figure 16: Overall average network latency for three methods: the lack of load balancing, conventional load balancing, and proposed strategy.
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Figure 17: Overall average network latency for three methods: the lack of load balancing, conventional load balancing, and proposed strategy.
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load-balancing mechanism, respectively. This method has
been used in smart systems efficiently, and in the future, it
will improve real-time applications functionality as well.
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