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Abstract
DSP Application requires a fast computations & itbdity of the design. Partial Reconfiguration (P) an advanced technique,
which improves the flexibility of FPGAs by allowipgrtions of a design to be reconfigured at runtibyeoverwriting parts of the
configuration memory. In this paper we are usingnotilaze soft core processor & ICAP Port to recguofe the FPGA at runtime.
ICAP is accessed through a light-weight custom Hictv requires bit stream length, go, and done sigoanterface to a system that
provides partial bit stream data. The partial biteam is provided by the processor system by reathie partial bit files from the
compact flash card. Our targeted DSP applicatiomigtrix multiplication; we are reconfiguring desidpy changing partial modules
at run time. To change the partial bit stream wéeifaces a microblaze Soft processor & using a UARE@rface.ISE13.1 &
PlanAhead is used for partial reconfiguration of GR .EDK is used for microblaze soft processor desigy ICAP Interface .The
simulation is done using Chip Scope Logic Analy®e¢he complete hardware implementation is done 8mXVIRTEX -6 ML605

Platform.

Keywords — PlanAhead, EDK, Dynamic partial reconfigurati®@AP, Matrix multiplication, Chipscope pro analgsi

DSP application, Microblaze processor

*kk

1. INTRODUCTION

Xilinx partial reconfiguration extends the inherdtexibility
of the FPGA by allowing specific regions of the FP® be
reprogrammed with new functionality while applicets
continue to run in the remainder of the device. tiBlar
reconfiguration addresses three fundamental neegs b
enabling [1]

* Reduce cost and/or board space

» Change a design in the field

* Reduce power consumption

The two most prevalent user problems, addressedabyal
reconfiguration are:

« Fitting more logic into an existing device

* Fitting a design into a smaller, less expensireick

Historically, designers have spent days, if not ksedrying
new implementation switches, reworking code, and re
engineering solutions to squeeze them into the lsstal
possible FPGA.

Partial reconfiguration enables these designenedoce the
size of their designs by dynamically time-multighex
portions of the available hardware resources [BE @bility to
load functions on an as-needed basis also redheeanount

of idle logic, thereby saving additional space.tle past,
changing a design in the field required new plaggnand
routing of the design and the delivery of a fulhfiguration
file. The engineer also had to shut the system doxuiie
making the change. In contrast, when using partial
reconfiguration, the designer needs only to plaakraute the
modified function in context with the already-véed
remainder of the design, then deliver this newiglairhage to

a system in the field. Moreover, the engineer camchically
insert new functions while the system is up andnimg,
improving system up-time [3]. Thus, mutually exdWas
functions can be plugged into the same space withaung

to redesign the system or move to a bigger devioayer
consumption has become a primary concern for teday'
designers. Like size and cost, it is a metric gttt limits in
most systems. However, as FPGA designs grow in aizk
complexity, they consume more power. While synthesid
implementation tools coupled with appropriate desig
techniques can help reduce power consumption, aparti
reconfiguration implementations can further redstaic and
dynamic power. One way to reduce static power isitaply
use a smaller device. With partial reconfiguratidesigners
can essentially time slice the FPGA and run paftsheir
design independently. The design then requires a&hmu
smaller device or fewer devices because not evarygs the
design is needed 100% of the time. Partial recondion also
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has the potential to reduce operating power as aglstatic
power. The SOC implementation [4] is one of thezdage
of the partial reconfiguration is the reduced fizeomplexity
as shown in figurel.

A4
\ T
5% &y =)

Fig 1: Modifying Functionality and Reducing Size using
Partial Reconfiguration

This paper describes the complete flow of the DEyg@mic
partial reconfiguration) [5] using ICAP (internadrdfiguration
access port), of Microblaze soft processor [6], &Verified
the changes in the hardware using chi scope prlyzaraat
run time. This system is design for the image pssite
application where matrix multiplication play impant role.
We have implemented the complete design on XiliirteX 6
FPGA .The simulation results are shown for Matrix
multiplication. This partial reconfiguration supg®to change
the design in run time.

2. RUN-TIME PRWITH ICAP

The ICAP primitive is the hardwired FPGA logic byieh the

bit stream can be dynamically loaded into the caméiton
memory. As shown in figure 2, ICAP interfaces to the
configuration memory and furthermore provides parall
access ports to programmable resources. Duringreystin-
time, a master device (normally an embedded miogssor)
may transmit the partial reconfiguration bit stredrom
storage devices to ICAP to accomplish the recordigum
process. The complete ICAP design, in which the RCA
primitive is instantiated, interfaces to the system
interconnection fabric to communicate with the mssor and
memories. Detailed design architectures will bewised in
the next section.
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Fig 2: The ICAP primitive on Xilinx FPGAs

3. DESIGN ARCHITECTURE

To implement a design that can be dynamically régarable
using a light-weight custom IP that can be usechdoess
ICAP to write partial bit stream. Figure 3 showsop-level
system. The design consists of a reconfigurable legc
(Matrix Multiplication data), having different matr
multiplication inputs. User verifies functionalityusing
HyperTerminal under user application. The dynamaduies
are reconfigured using the custom IP having ICAd®uece.

Fig 3: TOP Level system design Architecture

There are two matrix input which are store in BRAMCan
be change using a partial bit stream. Another fanetity that
is running on board is the LED Counter which runstwo
Modes clockwise & anticlockwise depending on thefiis.

4. SYSTEM DESIGN FLOW

The system design flow Consist of 15 steps to g#adhe
final design files which can be used for the Phréafull
FPGA configuration[8]. Figure 4 shows the complgystem
design flow .Microblaze processor & ICAP Interfacan be
design through the Xilinx EDK (Embedded design Kl,
using Xilinx platform studio .Figure 5 shows therdaare
system assembly. The first step in design flowhis $ystem
hardware design which can be done using Xilinx fptat
studio. The next step is to create software prajsotg SDK
(Software design Kit) tool. PlanAhead defines a
reconfigurable partition & used to define the refaurable
area & Reconfigurable modules. Chip scope Pro tseeébug
the system & to monitor the design simulation &wsibflow.
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Step 1- Step 2. Step 3: Step 4: The ICAP controller design was synthesized usinXilSE
reate a = Sreato =) e =) poreatea = 13.2, and was implemented using Xilinx PlanAheac The
Hardware Project Design Project system will be hardware validated by testing it arXilinx
System ML605 evaluation board, which contains a Virtex 6
XC6VLX240T FPGA Figure 6 shows the test setup utsed
Step 5: Step 6: Step 7: Step 8: .
Add Def Add Define th carry out the system design.
Chipsggpe |:> Heco?]f‘ingirible |::> Reconfigurable |:> Hecgriﬁguraile |:> y y g
Core Partition Modules Partition
Region 6. SMULATION RESULT
Sten o Step 10° SXIE Sen iz Simulation results for 2X2 Matrix Multiplication is shown
Run Create Create Run. in figure 7. The system is reconfigured for thef&iént matrix
nmgec?ﬁ%ncker ':> Gonf'i:g;[;tation E> Conﬂc;l:;rtions E> FRVerly E> input data & run on hardware & run time partial
reconfiguration is verified in both simulations agll as in
synthesis on hardware. ICAP provides a very goodhzugism
Step 13: Step 14: Step 15: to change the Partial bits team in runtime .Theutrfpr the
Generate Create Debugging . oo . . .
Bit ,:> Image |:> using changing the bit files is given from hyper terminéthe PC to
Files e e the microblaze processor which changes the biastrat run
time through ICAP interface. The Chip scope proudethe

program & verified the changes at the time of riametpartial
reconfiguration of FPGA.

Fig 4: Run time partial reconfiguration System desigmvflo
CONCLUSIONS

| Busnterfaces | Ports | Addresses

"E 1;4 e — — — Dynamic p_artial reconfiguration provide; a very tfas
L= ; ;) reconﬂguratlon of FPGA. Most of the a_llgonthms Whnqre
T 1l Jrobvis 105 used in DSP, image and video processing, compughis
| T and vision and high performance supercomputingicgpbns
B g;:;:;[::j; e have matrix operation as the kernel operation. D¥Rery
2 min 2008 useful while handling a time critical applicatidn. this paper
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we have presented a technique to reconfigure FPGA a
runtime to speed up the dsp application.
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Fig 5: System assembly connections

5.EXPERIMENTAL SETUP:

Fig 7: Simulation of 2X2 Matrix Multiplication
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