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« PMC-Sierra introduction

- Key technologies in 1G EPON

» 1G to 10G EPON migration
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PMC-Sierra Overview

PMC-Sierra provides leading communications and storage semiconductor solutions
Major areas of product focus include:

-~ COMMUNICATIONS: WAN Infrastructure, FTTH (EPON/GPON), Access (Wireless, WIMAX)
- ENTERPRISE: Enterprise Storage (FC/SAS/SATA), Laser Printers, Networking, SMB NAS

Revenues over last 12 month period totaled $506 million*; net cash of $195 million**
Company has approximately 1,050 employees worldwide (Q2°08)

Communications Infrastructure Enterprise Infrastructure

“(July'07-June'08) “*(as of June 29,'08)



FMC-SIERRA

Complete Portfolio for End-to-End rPMC
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PMC-Sierra’s Global Presence
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Worldwide headquarters in Santa Clara, CA
Operations headquarters in Vancouver, BC




FTTH Business Unit Overview

- Market leader in 1G EPON
- First to demonstrate 10G EPON (Optinet 2008)

» Only chip vendor with both EPON & GPON product
lines

» Market leading 10G EPON development - Large teams
of Analog and ASIC experts enabling breakthrough
next generation designs
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Key Technologies in EPON (The 5 As) crabing comectity. Enpowerng pe
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Adjustable platforms

- OLT (DBA) — Standard and adaptable Quality of Service
Implementation

- ONU - Powerful integrated CPU Reduces systems costs and
power consumption (e.g. MDU application)

Advanced Diagnostics to lower carrier OPEX

Adjacent technologies such as Residential Gateway and VolP to allow
rapid integration

Analog expertise to enable new technologies and cost optimize current
ones (e.g. 10G EPON SERDES)

ASIC vendor expertise to enable a cost effective and predictable
supply chain



rPMC

FMC-SIERRA

Adjustable DBA (Dynamic Bandwidth Allocation) s

. PMC enables an adjustable DBA to meet specific carrier service needs

- A few carriers have already chosen to develop their own DBA when
EPON matures in order to fine-tune it to their own needs

» In China, for example, the DBA was adjusted to enable guaranteed
bandwidth per service and weighted fair queue based on the standard
compliant Single LLID QoS mechanism and without any bandwidth
overhead

“All things change, and we change with them.”
- Chinese saying

‘It 1s not the strongest of the species that survive, nor the most
intelligent, but the one most responsive to change. *
— Charles Darwin
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Adjustable ONU - MDU Example e SR

Full software stack supporting
CTC spec, VolP, switch

=~ management and end to end
diagnostics

24 ports
X

switch

EPON MDU ONU 7

PAS6301

EPON

TrX

24 VolP channels

| VolP DSP SLIC \""\
FLASH SDRAM
e

Significant cost and power consumption reduction achieved by utilizing
the integrated ARM to support an MDU application eliminating the need for
a host subsystem and dedicated VolP devices
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Adjustable ONU — MDU Example (cont.)  cmmes s

Application Customer Application

SIP Stack
Voice API

PMC Packages

CTC Management Diagnostics| § RTP/RTCP VoicePacketizer™ gir_tﬁr

API 0S service calls Peripheral read/write API functions 6301 API Switch API

' - PMC
Linux Operating 6301 Integrated 802.1x || IGMPv3
System

Library Protocols Supplicant| | Snooping

Device Drivers Peripheral DSP Briver System
Access Configuration
PAS6301 Hardware

Adjustable ONU enables a rich and flexible software stack
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Advanced Diagnostics Lowering OPEX Enabling comectvty. Empowering pea

» As EPON matures, enhanced diagnostics are becoming critical, enabling
carriers to provide high quality service with lower operating expenses

« PMC has enabled a rich set of diagnostics capabilities through the
development of analog products (TIA/LIA) designed into the EPON
transceivers

» One example of a failure that can be resolved is an ONU laser transmitter
that is stuck at an "always one” state

OLT Rx
No Failure| |

OLT Rx
Failure
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Advanced Diagnostics — Example #2

. Proactively detects the end-of-life of an EPON ONU transceiver and
alerts the carrier technicians

« Enables improved uptime service — raising end-customer satisfaction
and lowering carrier operating expenses

Po—
W|

OLT Rx
BER

An adaptable diagnostics infrastructure allows carriers to add
capabilities by software upgrades based on changing needs




1G to 10G EPON Migration

- 10G EPON standard (IEEE 802.3av) is in its final drafting
stages. Draft 2.0 released

. Initial carrier trials have begun in APAC

» Strong market demand in order to enable high quality IPTV
service and the unification of FTTH and FTTB technologies
to lower CAPEX and OPEX

- Key feature is co-existence with 1G EPON allowing a
smooth upgrade from 1G to 10G EPON



1G to 10G EPON Migration (cont.)

. The China 1G EPON market has expanded dramatically
with an emphasis on FTTB that requires very high
bandwidth

» 10G enables ten times more customers for every OLT line
card

. PMC has announced the first 10G EPON reference design
and demonstrated the technology for the first time publicly
at OptiNet 2008

. The 10G EPON demonstration included commercially
viable 10G EPON transceivers developed by a leading
transceiver vendor
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Co-existence of 1G and 10G EPON - Concepts « cwaen

» Draft 2.0 of the standard is now reviewed
- Backward compatibility

- Deployed ONUs will work with new OLTs
- Same link budget as 1G. Three variants-

- PR30/ PRX30 - (29dB)
- PR20/ PRX20 - (24dB)
- PR10/ PRX10 - (20dB)

- MPCP changes for 10G operation
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Co-existence of 1G and 10G EPON

Central Office Customer Premise

1G ONU Equipment
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Co-existing 1G and 10G EPON Network

10G EPON
Symmetric Network
with 1G EPON

Telecommunications
and Internet
Backbone Hetwork
10440100 Ghps
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Co-existing 1G and 10G EPON Network 1M~..

Consequences

» 1G DL must be uninterrupted

- A new wavelength should be assigned for 10G DL
- 1577nm for PR30/PRX30
- 1590nm for the rest

Downstream =2

10G-10G
ONU
10G-1G
ONU
........ 1G-1G
ONU

OLT
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Co-existing 1G and 10G EPON Network rPMC

Wavelengths Allocation
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10G EPON PMD Parameters — PR and PRX s e

PR20 PR30 PRX10 PRX20 PRX30

4dBm 4dBm | 9dBm | 4dBm 4dBm | 5.62dBm
ONU TX Power 1
-1dBm 1dBm | 4dBm | -1dBm | -1dBm | 0.62dBm
TX Type DML DML | HPDML | DML DML DML
Us OLT RX 21dBm | -25dBm | -25dBm | -22.3dBm | -24.4dBm | -28.38dBm |
RX Type APD APD APD APD | APD APD |
FEC Gain 3dB 3dB 3dB 3dB 3dB 3dB
Total |
PRy RN 20dB 24d8 ([_ 2908 ) 21.3d8 | 23.4d8 2948 )
| =
4dBm o9dBm | 5dBm | 4dBm | DuBm__|  5dBm N\10G EPON
OLT TX Power . ;. ﬂﬁ‘l\ .
1dBm 5dBm | 2dBm 1dBm 5dBm 2d ~ link budget
TX Type EML HPEML | EML EML | EML eM. | reaches the
DS ONU RX -19dBm | -19dBm | -27dBm | -19dBm | -19dBm | -27 - same 29dB
RX Type PIN PIN APD PIN PIN APD as 1G EPON
FEC Gain 3dB 3dB 3dB 3dB " 3dB
Total ' Tl
. 2048 2448 2048 24dB




EPON/GPON/10GEPON PMD Compare

G

Source from our partner — Hisense-Ligent

Link
Budget
Data rate

TX Laser

RX
PDITIA

Driver
PA

Cost

EPON
PX-10 PX-20
23dB 27dB
1.25G 1.25G
FP/IDFB DFB
PINITIA PIN/TIA

Discrete/lntegrated

Low Medium
Low

GPON
Class B+ Class C+
28/30dB 32/33dB
2.5G/1.25 2.5G/1.25
G G
DFB H DFB
APDITIA H Sen.
APDITIA
Discrete Discrete
Discrete Discrete
High High+

(OLT)

10GEPON
PR-10/20/30
23~32dB

10.3125G

H EML
H DML

APD+
TIA(S)+ FEC

Discrete
Discrete

High++
(ONUJ/OLT)



10G and 1G system PMD cost comparison MH

Source from our partner — Hisense-Ligent

PRX10 20 ONU 10.3G/1.25G 1G FP 10G PIN  1.5X
OLT 10.3G/1.25G 10G EML 1G PIN 2Y
PRX20 24 ONU 10.3G/1.25G 1G DFB 10G PIN  2X
OLT 10.3G/1.25G 1I0GHEML 1G PIN 3Y
PRX30 29 ONU 10.3G/1.25G 1G DFB 10G APD  2.5X
OLT 10.3G/1.25G 10G EML 1GPIN | 2.5Y
PR10 20 ONU 10.3G/10.3G 10G DFB 10G PIN 3.5X
OLT 10.3G/10.3G 10GEML  10GAPD 3Y
PR20 24 ONU 10.3G/10.3G 10G DFB 10G PIN  3.5X
OLT 10.3G/10.3G 10GHEML 10G APD @ 4Y
PR30 29 ONU 10.3G/10.3G 10GHDFB 10G APD 4X
OLT 10.3G/10.3G 10GEML  10G APD  3Y

Note: X is the GPON Class B+ ONU module cost and Y is the GPON Class B+ OLT cost.
The cost of the 10G PON modules are estimated for mass production quantity.



* PMC-Sierra is the sole FTTX SoC provider offering both
EPON and GPON solutions

 PMC-Sierra is the 1G EPON market leader with over 6
Million ONUSs sold and first to demonstrate 10G EPON

+ 10G EPON co-existence offers a smooth migration path
from 1G to 10G EPON

- The 10G EPON standard is technically finalized allowing
companies to develop the eco-system needed for actual
deployment

+ 10G EPON optical module has been available
commercially
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Enabling connectivity. Empowering people.

www.pmc-sierra.cnm



