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Topics

= Xilinx FPGA Technology
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Xilinx FPGA Technology

Rapid consumer-driven change
Hyper-connectivity
\VEJi =34 Fickle, fragmented markets

Forces

Programmable Imperative!

Do more with less Cost
Reduce risk profile Power
Focus on core Bandwidth

Application-ready

Xilinx FPGA technology advances address market & technology challenges
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Xilinx Virtex-6 and Spartan-6 FPGA Families

Up to 60% lower system cost

Up to 65% power reduction

Up to 50% development time reduction & "

1

E)ver 1Tbps 10 bandwidth

Breakthrough performance, lower power, and lower cost
pushing programmability beyond the tipping point
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Virtex-6 and Spartan-6 FPGAs

Addressing the Broad Range of Technical Requirements
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* High Speed Serial
Connectivity

* Enhanced DSP
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Xilinx FPGA Technology Platforms

Xilinx Virtex-6 / Spartan-6 FPGA Architecture
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FPGA DSP Compute Advantage

Capacity to deliver much higher DSP performance

FPGA-based DSP - Parallelism
550 MSPS

Spartan-DSP
250 MHz = 250 MSPS
1 clock cycle
Data out _—
 Conventional DSP Processor - Serial
Data In
|
Coefficients s 1 GHZ
126 loops é)mmc ont - 8 MSPS /
needed to 126 clock MAC unit
samples m cycles ——
Data Out —_—
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Parallel DSP Processing in Virtex 6
Multi-channel FIR Filter Example Design

Routing Logic i Optionai Registers
Routing Logic ! Oplional Registers

s| H
N+1 T H g
FIFO 1 i
5 “—H *Highly flexible DSP slice architecture
-Single multiplier per slice
-Full Resource utilization
N+1 G i *Pre-add leverages filter symmetry
FIFo o } 5 Folded desi d i
_ . : -Folded design to reduce size
“=h -Reduce logic, routing & power

Ruuting Logic| Optiona Registers
Routing Logic ! Oplional Registers

MUX

Lol
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= Xilinx Serial RapidIO IP
— Value Proposition

— Features/ Functions
— Usage Models
— Others
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Serial RapidlO Protocol Overview

Not Just a Connectivity
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Xilinx Serial RapidIO IP

4 N Y R
Logical (1/0O) .
And QL | Physical :
User L= RapidlO
Cogie 9| Transport 3| Layer Fabric

5

= Serial RapidlO PHY and Logical 10 & Transport LogiCORE
— Supported on Virtex V6, V5, V4, and Spartan S6 Silicon Platforms
— Serial RapidIO Version 1.3 Specification compliant
— Line speeds of 1.25, 2.5, 3.125 Gbps for x1 and x4 Link Width
— Configurable & optimized Buffer Core
— Compliant to RIOLAB level |, level Il, and level Il certification
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Logical I/O and Transport Layer

MAINTENANCE PORT CONFIGURATION PORT

LOGICAL I/O & TRANSPORT LAYER

. !
| |
|
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Logical I/O and Transport Layer LogiCORE provides SRIO transaction specific

ortst r Application Ign
ports to ease Useppca on desig £ YILINX.



Buffer Core

Domain Crossing

I
|
Local Link to LOG : Logic
I
|

TX BUFFER

Flow Control, Retry, and
Priority Management Logic

MANAGEMENT |ﬁ

CSRICAR

I

I

|

| Domain Crossing
[ Logic

I

|

Local Link to PHY

RX BUFFER

Buffer Core — Flexible & Optimal

« Configurable Buffer (8, 16, or 32 packets)

* Flow Control & Priority Management — supports both RX & TX Flow Control
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Physical Layer LogiCORE

: PHYSICAL LAYER LOGICORE
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Xilinx SRIO PHY LogiCORE has flexible link interface to allow simple & optimal

connectivity to Packet Buffer
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Xilinx Serial RapidlO Endpoint

Example Design

User
Design

Initiator
User
Design

Target
User
Design

Serial PHY
Protocol
Monitor

Reset Handler Clock Module
RIO Wrapper \
/ PHY Wrapper \
e R
SRIO GT
Logical P
Transport | Core Layer GTx
Layer SerDes
\_ —

Register Manager Reference Design /

Serial PHY

Protocol
Monitor

SRIO EP example design is provided with the core that implement simple target/
Initiator User design
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Usage Models — DSP/FPGA Farms

Channel Card traditional Architecture

Uplink
DSP DSP DSP  |fe——m—

FPGA

Vendor

eine Specific

CPU/NPU

SRIO EP

CPUINPU

CPUINPU Dsp L—— &

Function based architecture has higher latency due to Multiple hops and
needs more processing horsepower
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Channel Card Architectural shift

Sector Based Architecture

Sector #1

Multi-Core CPU
5' Network Processor Multi- Sector #2
< Sector
5 «—> CPU MIMO/
©) OFDM
< - FPGA

Sector #3

A 4

GbE

Sector based architecture is scalable and reduces bandwidth
requirements and switching cost
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Embedded Systems

Typical Use Case - Bridging

CPU CPU

Gig-Ethernet

i Controller _
GbE links . Ch|pset
Gig-Ethernet

Controller
— sSRIO
— PCle
s = PCle IP —— GbE

Packet Queue

SRIO IP

A

DSP
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Xilinx SRIO EP IP Size

37,680 LUT/FF

23,038 Slice

SRIO X1 EP:
PHY+ LOG

SRIO X4 EP:
PHY+ LOG

Virtex 6 LX240T Spartan 6 LX150T

Buffer Core takes additional 500-700 LUTs

SRIO PHY x1 x4 x1
LUT 3450 3950 3100
FF 2650 3250 2650
SRIO LOG

LUT 1850 1800
FF 1800 1800
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Xilinx ChipScope Pro Tools

On-Chip Debug

Host Computer with ,
ChipScope Pro Software Target Device Under Test

. User User

ChipScope Pro : :
LSS T T Function TT Function
ILA Pro =38 ILAPro —o

A

\~ _/,’- \\L~_4’

. User
v . T T Function
ICON Pro e '\ > ILAPro[—9

Xilinx ChipScope Pro is an integrated part of the Xilinx design flow that can be easily
Instantiated to reduce debug & verification time
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Xilinx Chipscope Pro + IBERT

Eye Scan Feature for Transceiver Debug

IBERT Console - DEV:1 MyDevice1 (XCSVLXSOT) UNIT:0 MyIBERT1 Can mOV? Sampl_ing pOint Wlthln the
eye opening horizontally

— Support for vertical scan coming soon

= Can measure jitter margin vs. Bit
- < Error Rate for a particular channel
4 % and Equalization setting

s s = Can sweep Equalization settings to
find optimal setting

— = Allows easy Channel Margin Analysis

- [
EyeSweep(ps) || [~
- > .
Bit
Error
Rate
OOOOEOO —
\\ [#] 1 B0rmw, 0%, OFF, 8F 0080
2:800my, 0%, OFF, 9F0081
“ L. [#] 2 8o,
Ideal Sampler Position
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Summary

= Xilinx FPGA Silicon Architecture advances address
market and technology challenges

— Ideal system integration platform with high performance DSP &
compute logic and connectivity at low cost and power

— Allows flexible & scalable system design to address rapidly
changing requirements in increasingly fragmented markets

= Xilinx Serial RapidIO
— Most widely deployed and time tested soft IP
— Optimal: High throughput and small footprint
— Flexible & scalable architecture
— Internally developed and supported
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