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Algorithmic System Design

Complex software algorithms
Sophisticated protocols

Controllers
Integrated systems
Software Protocols

Data path
Critical path optimization
Pipelining

AccelChip’s focus is “Designer Quality” ASIC, FPGA and Structured ASIC Implementations
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Design Abstraction effects QofR

Algorithmic Synthesis (Macro architecture)

- S‘m‘!L + r N\ l_ = Automated Heuristic IP
— S selection
- |J e

ESL Synthesis (Micro-Architecture)

r PR —t * Scheduling
— ‘:)- | |- = Pipelining
¥ = Loop unrolling

RTL Synthesis " H = Manual selection of Architectures

100:1 First generation
Algorithmic Synthesis Tools

Exploration

= Frequency optimization

>
—_— |
5:1 = *)’ * J = Area optimization
I J = Operator trade-off
= RTL Floor Planning
= Retiming
Physical Synthesis

il = J‘ » Gate level floor planning - Regources should be applied to

= . Log!c replicatior_w . .
9 [ * Logic restructuring the areas with the largest impact.

= Retiming

2:1

Abstraction Level
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Xilinx DSP Tools and Flows
Accelerating DSP Design

ClCi MATLAB /
ESL MATLAB Simulink Simulink
Partners
) Graphical
Mixed Flow
RTL

v

FPGA Implementation with ISE

v
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ESL Initiative

Product Specification

Xilinx ESL Mainstream RTL  Partner ESL

above RTL

HDL HLL *
NT:&‘,H?& Slmulatlon [ "Modeling
AccelDSP Focus T 1
* AccelDSP enables AccelDSP HDL HLL *
MATLAE to gates M to Gates synthesls Synthesis

ESL Capabilities

Module Generation
Algorithm Accleration

FPGA Platform
Programmable Logic - Memory - DSP- Embedded CPU * HLL= High Level Language

Making electronic system level (ESL) design methodologies and tools more accessible
Bluespec Inc., Celoxica, CriticalBlue, Impulse Accelerated Technologies, Inc.. Mitrionics, Inc.
Nallatech, Poseidon Design Systems, Inc., SystemCrafter, Teja Technologies.

* Complements the
broader “C*
based ESL flows

Michael A. Bohm Xilinx Confidential




System Generator

:

AccelChip

MATLAB
Floating
Point

AnsiC
SystemC

ESL Design Flow

Floating Point Plot Fixed Point Plot

Verify Floating Point
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Project Verify Fixed Point

Project
Directory.

Analyze Generate Fixed Point
—_———

In-Memory MATLAB

Design Fixed
Point
Model

Generate RTL

RTL
VHDL
Verilog
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Design
Constraints

RTL Design Flow

~ \— Analyze

Project

Virtex 11 Pro : 99%
Spartan3E : 9%
Virtex 4 : 75%

RTL Design
Directory &

Testbench

Synthesis
XST

Synplify Pro m

Validate

MTI
ISim
. Place

Implement
Map

Simulation

Evaluation

1 Boards

Power

Timing Route

FPGA

Xpower

Trace Par
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802.16d PHY

IF PROCESSING:
Media Access Control BASEBAND: Channel / Coding Up / Down Conversion
(MAQ) Modulation / Demodulation PAPR Control
[ Append [ ouc  "S| pare | B9 DAC ‘
] Preamble > Bl aoc !
Sub

1
¥

i < A8 Modulation | & | p
{ M & il Mepeing I
MAC

) &
PPCA05 Packet
Processing | |

Maodulation
|  Channel CODEC De- 2 |PIS| g Estimate
Mapping

m—

Clock Mgt

OFDMLIibv1.0 covers the IP within this section of the 802.16d PHY
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Typical Design

* Equalizer for WCDMA

Original MATLAB  Specifications
NFFT=32: - Tech:FPGA

divOrder=2;
rand("state”,0);

— Area: ~2-4M gates

h_mat_fft=rand(4,32); — Clock : 40Mhz

rTwoSide = rand(4,32); — Throughput : 520

h_f = fft(h_mat_fFt); ¢ Includes many MATLAB and
r_f=Fft(rTwoSide); toolbox functions from

Y ) AccelWare toolkits

h INnversion . . .

E = r_f(l:divOrder,1:divOrder); - FFT (8): 32 point Radix-2
E = reshape(E,divOrder,divOrder); - |FFT

E = transpose(E) _

E-E+0.05: Reshape

tmp_out = inv(E)* (h_F)."; - Transpose _
w_f = tmp_out."; — Inv : Invert square matrix

% dimension-wise IFFT; .A.bS : Absolute value
w_t = ifft(u_f;  Verified hardware: 6 days
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System Generator Model Based Design
Model 1: 802.16d Loop Back Design

T ars e e
802.16d Tx AWGN
Coding Chain I Channel Model
I

802.16d Rx
Coding Chain

Hardware:

) Copragnt 1191008 Mo ke,
- AP e

Test Parameters with
detailed description of
circuit operation.
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Test Harness,

Generators,

Error detector &

BER counters
meseee
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Xilinx DSP Solutions

AccelDSP

Michael A. Bohm

Coregen DSP IP Cores

DSP Reference Designs

RACH

Seacher

TCC (3GPP2, 3GPP)
HSDPA (Symbol & Chip)
Digital Pre-Distortion

CFR

DUC/DDC (3GPP2, 3GPP)
OBSAI

CPRI
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