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RapidlO Overview

RapidlO and MicroTCA Overview for
Wireless

Basestation design with AMCs

3G Baseband Processing Evolution
for Cost Reduction
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Tundra at a Glance

Industry-leading public fabless semiconductor company focused MOTOROLA
on System Interconnect products, Design Services and IP T since
1995 -

ERICSSON 2

Headquarters in Ottawa, Ontario, Canada

A Design centers in Canada, US & India zgltu“gosr,amens
A Design services division - Silicon Logic Engineering, Inc. e
A Sales offices throughout North America, Europe & Asia M
A ~240 employees
FYO08 Results to Date (Q1 and Q2) \
A Revenue FY08 YTD $38M ZTE ¢*

A Pro Forma Earnings FY08 YTD $2.9M
A Diluted Pro Forma Earnings per Share $0.14
A Positive Pro Forma Earnings, 21 consecutive quarters Cisco SYSTEMS

Global Customer Base

A Approximately 50% of revenues come from global Tier 1 customers
A First class customer service and support

Strong R&D Investment
A 30% of sales in FY 07

NEC D @ W2 NorTEL ranue

Alcatel-Lucent HUAWEI NETWORKS'
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RapidlO Ecosystem
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Chips, Boards, Backplanes and Beyond... RapldIQ
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e Embedded System Requirements

Application | Wireless | Military Medical Video
Requirements

Scalability P P P
Fault Tolerant P P P P
Peer-to-peer P P P P
Independent P P P P
memory systems

Messaging P P P P
Low Latency P P P P
Redundancy P P

Multicast P P P P
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Why is RapidlO A good Fit for Embedded Systems

P - B I O O

e gt I/O System Message Global Shared Flow Data
Specifications Passing Memory Control _Streaming

Transport
Specifications

Physical

Specifications 8,16 1x/4x Serial Higher Speed
Parallel PHYs

Ancillary

Specifications Interoperability Error System Multicast
Management Bring up

3-layer protocol terminated in hardware
ideal for peer to peer multi processor
systems with high speed signaling and low
latency
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RapidIO

9.3 Gbps
actual data rate
256 byte PDU

\7 ! \ - SRIO 4x 3.125G

*- PCl Express x4
4.9 =% 10G Ethernet: UDP
WX 1G Ethernet: UDP
/
3.
3.1
: / \ \ 10 GbE
: ™ Only ~8Gb
2 08 4 5 N N y — pS

1 10 100 1000 10000

Bandwidth (Gbps)
D [}
\\-‘j‘\
»
X b

PDU
10 GDbE provides only 3.3 Gbps at small 64 byte PDU vs 6.7
Gbps for sRIO

PDU Size (Bytes)
A Scalable Bandwidth from 1-10 Gbps of data rateaftex8/10b For smaller
encoding | o packets sRIO
A >95% efficiency of protocol: supporting data intensive doubles
applications such as WiMAX, 3G LTE ~
A GDbE only provide 795Mbps of effective data rate on 256byte 10GbE
A
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¥ TUNDRA e Requirements: Scalability

A Architecture can grow depending on the application
A E.g. Pico, Micro and Macro Base Station

A Serial RapidlO offers multiple baud rates

A One architecture can be reused for similar application with different speed
grades up to 6.25 Gbaud with sRIO 2.0

A Motherboards can have mezzanine cards for added processing power to
accommodate larger systems

A Serial RapidlO protects your SW investment

1 bit wide 4 bit wide

PEAK Sust Sust Sust Sust
32B Op 256B Op 32B Op 256B Op

1.25 GHz 1Gb 0.5Gb 0.9Gb 4 Gb 2 Gb 3.6 Gb

2.5 GHz 2 Gb 1Gb 1.8 Gb 8 Gb 4 Gb 7.2Gb

3.125GHz 25Gb 1.25Gb 2.25Gb 10 Gb 5Gb 9 Gb




¥ TUNDRA e Requirements: Low Latency

A RapidlO networks are built

around two NnNBas i
) | D7 Port [EENESCCIR >0
I Endpoints -2 )
. . HOST 1 -
I Switches A 5 .

A End points source and sink 3 -
packets [Portl

A Switches pass packets 2 ID=0x03
between ports without Agent | port. switch POt " Agent
interpreting them B . ——B

A Simple routing through Look ID=0x02

Up Tables

A Typical Switch Latency is
100-150ns
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Requirements: Peer to Peer &

Independent Memory System

I Host Subsystem
A Routing is easy: Target ID :
based ,

A Every endpoint has a Rapidlo Backplane
separate memory system

I I I I I I I I Ifo Switch Fabric
prev Packet T e

| DSP Farm I IComms Subsystem

2 8or 16 8or 16

TT Target Address Source Address Transaction

4 4 8 32 or 48 or 64

Ftype Size Source TID Device Offset Address

8 to 256 Bytes

Optional Data Payload - Next Packet
D Physical . Transport . Logical




W TUNDRA e Requirements: Messaging

A Messaging uses a push architecture

A Receiver is responsible for storing the message in its
memory system

A Overall system latency per message transfer is reduced
significantly

RapidlO Endpoint RapidIO Endpoint

Outbound RapidIlO Inbound

Message Message
Transmitter Receiver




¥ TUNDRA e Requirements: Redundancy

A All topologies are supported

A Star and Dual Star
A Full Mesh -

A Ring g -
A Redundancy can be supported in g &l
HW and or SW L
Full Mesh .
0
Ring o 1
o B8 - [
[OREN O = 7

& E .
f m
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¥ TUNDRA e Where to Use RapidlO

A RapidIO is an ideal protocol for the following:

A Embedded Systems

A Peer to Peer Communications

A Multiple Distributed processing environment

A Low latency

ALarge number of discrete

requiring large amount of transmitted data

Slide 14 =0.™
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¥ TUNDRA

e MicroTCA Architecture and RapidIlO

A Interconnect is needed
In MicroTCA systems
on:

A Backplane
A MicroTCA Carrier Hub
Switch Card which
provided interconnect
bet ween AMCOSs
A AMC Cards for chip to
chip interconnect

Cooling Unit #1

MicroTCA Carrier

. MicroTCA Carrier Hub (MCH) #2
Cooling Unit#2 :

/

MicroTCA Carrier Hub (NW

/émc

Common

| /|| Options

t
ipe

||| Fabric 4] Fabric

Power Module #N |
Power Module 2 | |:

Power Module #1

Payload || Mgm't
Power || Power

Converter || Converter
JI A
LIS
M{ll  Control

Power

Backplane Interconnect

R N A S N |

ALATATAIAIAIAIAIA
M{M{IMIM{M|[M{[M{[M[M
CicCliCjycliCc|cicj|cyc
#4 || #5 7|/ #8 || #9 ||#10]|#11)#12

RapidlO Interconnect on

Backpl ane,
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MicroTCA-based Wireless Base Station:

Conceptual Block Diagram

Antennae
to

« Interconnect roles subscribers

~ Chip-to-chip il ,
RF Cards — GbE, 10GbE
- Board-to-board + » Network
or ATM
(Backplane) Interface
- Chassis-to-chassis .
RapidlO
MicroTCA
Carrier Hub

g

Chip-te-chip Beard-to-Board

» Baseband
B Cards

SRIO x4
Up to 10 Gbps
per link

Key Elements
A Antennae provide interface to mobile or fixed subscribers
RF cards convert analog RF signal to digital Achi

RapidlO-enabled baseband cards pull symbol rate data out of chip rate data, and forward processed data
to network interface

A
A RapidlO-enabled MCH takes chip rate from each antenna and forwards to all baseband cards
A
A RapidlO-enabled MCH forward data to other baseband cards or to the network
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Serial RapidlO MicroTCA Carrier Hub

A Switch with up to 10 Gbps of bandwidth
per link, connectivity to AMCs
A Optional switch cluster

C‘X:?' A MCH provides control and management
Management Serial RapidlO infrastructure as well as switching
Logic $HID o A Since MCH provides a shared resource
and can be a single source of failure,
12 SRIO links high availability systems may require
| | | ‘ | R s I dual MCH
| Clocks | 1PMB | JTAG |1 |

ADesigned by Ericsson for MicroTCA
platform

AAvailable to multiple vendors via
sublicense from Tundra
Semiconductor

ASupports 12 high bandwidth 10G
Serial RapidlO ports featuring Tsi578

Switch

A10 Gbps sRIO on Front Panel

AHigh signal integrity across —
backplane ERICSSON =
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UTCA Carrier Hub

example: NAT-MCH

A NAT Europe upgraded their existing MicroTCA MCH
design to use RapidIO

ANAT has the following dAfat p

A Serial RapidlO
A PCI Express
A 10 GbE Xaui

A Target Markets

A Wireless
A Military

A Video

A Medical
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o Backplane Switch ATCA/MicroTCA

AMC .4 Support

17 2

Signal Integrity

11

Cut Through Latency

1] =

Traffic Shaping

Non Blocking

11 =
11 =

Field Proven

17 2

Future Proof

11 2

X4 sRIO to backplane @3.125 Gbaud

Signal Analyser, Ball Map, SerDes

110ns in x4 @3.125 Gbaud

Programmable Buffers by priority per port
80 Gbps of non blocking bandwidth

Mercury and NAT MCH options

Migration Strategy to sRIO 2.0 for
performance and cost reduction
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