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Market Trends

© 2007 Altera Corporation—Public



Serial Interfaces

Applications
Interconnect i

Processor Bus /——-_

Chip-to-Chip SerialLite Il

Backplane

SDHISONET
Box-to-Box

o .

Long Haul | Access | Wireless |Networking| Storage | Server
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PCI Exp

m—— HD-SDI
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Intra-System Interconnect Inter-System Interconnect
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3'd Generation Partnership Project (3GPP)
Evolution — Current Scenario

Rel6
(MBMS, E-DCH)

Rel5
(HSDPA) Multi-media multicast

services
Rel99 / Rel4

Multi-media broadcast

High speed services
SMS DL data service IMS

Messaging, conferencing

Video Telephony = o
nhance

IMS services (VolP) data services

Push to talk

Key drivers for
Rel5/Rel6 were

New Data
Services
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3GPP Long Term Evolution Required to Enable
Enhanced Services

gaming HDTV
Service enhanc-
> 4 4
| 3G L High-speed
Higher data rate » S ‘ downloading

» &
New service cre-

3D Integrated
visualization multimedia

Basic multimedia
Text-oriented Web services

As wired services

Text-based Peer-to-peer services
(Napster) Fast

uploading services

VoD with HD quality

Internet services

(BBS, Gopher, Usenet) Web services (audio, video streaming)

interactive network gaming

Home networking

Modem ISDN ADSL VDSL FTTH
(2.4 Kbps~56 Kbps) (128 Kbps) (1.5 Mbps~6 Mbps) (10 Mbps~30 Mbps) (~50Gbps)
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Broadcast Market Trends — HD

m HD perhaps as big a change as black-and-white to color transition

m Studio dilemma: Both 1080i and 720p used for broadcast, so they need to
store in 1080p (or higher) to preserve quality

@ 720p @ 1080i

10801 | |syNet | 1080i 1080i

1080i 1080 1080i = 1080i 1080i

Ak

I 1080i 1080i HB® 1080 Eﬂ 1080i

NBC
1080i _ 1080i 1080 1080i
’} i 15Net RHO L

sy |70 & 10800 | |720p l;m 10801

m 3G-SDI and 10 GbE in the studio and headend in not too distant future
— Beyond 3G-SDI, feasibility of 10 Gbps over coax already demonstrated

0OC-12 PCle Interlaken
OBSAI 0C-48 FC4 SRIO 2.0

155 M 270 M 622-768 M 1-14 G 2-25G 3-3.2G 425G 5G 6-6.5G 10-12 G

SD-SDI GbE XAUI PCle G2 10GbE
HD-SDI 3G-SDI 0C-192
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VOD
Control

IPTV Distribution

Headend

Aggregation
Switch
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Multicast Requirements for Video
Driving Ethernet Aggregation Market

Source: Metro Ethernet Forum
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Delivering 20+ Mbits to Consumer

m VVDSL/channel
bonded ADSL

m Fiber to the node

— Decreasing distance
of copper loop

SONET/
nxGE

Edge Router/Switch
m Fiber to the home

= SONET/nxGE
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Parallel Interfaces

m Increasing bandwidth needs for several applications

m Parallel interfaces cannot scale up
— 1/0O pin counts grow rapidly
— Wider parallel buses have skew and synchronization issues
— Driving parallel buses over longer distance demands more power
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Serial Interfaces

m Transition from parallel to serial 1/O solutions will:
— Reduce system costs
— Simplify system design
— Provide scalability to meet new bandwidth requirements, and

— Drive broadbase adoption of serial standards, e.g. PCIl Express,
Serial RapidlO, Gigabit Ethernet
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Protocol Data Rates: 0.6 to 6.375 Gbps

PCI Express x1, x4
Serial RapidlO

Mbps 155M 270M 622-768M  1-1.4G 2-2.25G 3-3.2G 4.25G 5G 6-6.5G

Gigabit Ethernet
Serial RapidlO

B Addressable by Altera® Stratix® Il GX FPGAs
B Achievable by Stratix Il GX FPGAs with oversampling
B Mainstream protocols supported by Altera Arria™ GX FPGAs
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Serial Interfaces - Future

m High-speed serial I/O solutions will ultimately be deployed
In nearly every type of electronic products imaginable!

m Customers in all business segments and all categories
start making the transition now

m Transceiver technology gaining in importance
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Transceiver-Based FPGAS
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Transcelver-Based FPGAS

m FPGA vendors have introduced transceiver-based

FPGAS

— Altera has 4 generations of transceiver products

m Benefits
— Integration of transceivers with FPGAs
— Lower system cost
— Ease of design and customization
— Proprietary high-speed protocols
— Respond to market dynamics
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FPGAS with Transcelvers

Performance & Density

4

A

ratix GX FPGA
ratix FPGA

130 nm

)y Il structure

atix [l GX FPG

atix || FPG/ANM ria GX FPGA

clone Il FPG/

90 nm

HaraCo Il structure ASICs

ratix Il FPG/

clone lll FPG

65 nm

ptix [ GX FPGHES

2002-04
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Stratix Il GX FPGAs

m Up to 20 transceivers operating
between 600 Mbps & and 375 Gbps 4

m  Lowest-power FPGA with embedded —
transceivers Nﬂ.& ®

m Best-in-class signal integrity solution

includes pre-emphasis and equalization strat XII

m  Complete protocol solution including
software support, intellectual property,
system models and reference designs

\ 7

~  Third Family
—_ on90nm

//W

Yy 4

-
——
——

.

T ——

Transceivers With Optimal Signal Integrity
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Complete Transceiver Building Blocks

m 600 Mbps — 6.375 Gbps m PCle state machine
m  Pre-emphasis and equalization —  Power state sequencing
m  Generic (basic) transceiver functionality —  FElecrical ldle, receive detect, and gl
~  8b/10b encoder/decoder - PIPE interface to core
~ Rate matcher m  Gigabit Ethernet state machine
— Phase compensation FIFO — Comma character insertion/deletion
- 8,10,16, 20, 3.2, 40 bit interface to core _  GMIl-like interface to core
m  PCle state machine = XAUI state machine

- Power state sequencing
— Electrical Idle, receive detect, and others
—  PIPE interface to core

—  Channel deskew, alignment,
and bonding

—  XGMIl-like interface to core

Byte | b/10b ENE. .
Serializer [ Encoder Serializer

Central Block

XAUI PC! Express Gigabit Power Down |  Dynamic Central Transmit Clock
B B =N
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Transceiver MegaWizard

MegaWizard Plug-In Manager -

ALT2GXB_RECONFIG

Yersion 6.0

altZgxb_reconfig [page 3 of 5]

;
: g

1 datain[0] rx dataout[7..0]

alt2gxb recun_ﬁg1 “wihat is the number of channels controlled by the controller? 3 Degar, oD Phxe

Aty Mote - When the cortraller is used to diive multiple instances of the k2gsh megah 1w datain[7..0] o dec: Cnp. 1 dﬁtaDu‘t[Df
¥— reconfig_clk reconfig_togxb(2..0] - starting channel number of the alt2gsb instances must be uriqus and 5 E FIFQ
¥— reconfig_tromgxbl0..0] - number of charnels controlled is the last channel number + 1 " ||-||:||{ e Clkl:lut[lj]:
k—read datar_valid v = ;|~. T /|~.
o e nl PSR The contioller slows the dynamic rsconfiguration andfor ading back g 1 _cruclk[0] B3 D;J T 00 1 I3||{I:I|.,It[|:|f
5| vorctrlz O] te_vodetrl_out(2.0) = el conrol ports. You may select to use any of these g
:(x_nraamn 3 e nresmn ot 0l 4 IX C‘trIE.'I'labIE[EI] FLL Fue l:trldEtE:l:t[D]:
b _ oL
1 ALT2GXB 4 [ _digitalreset[0] — r_errdetect{0]
™ Yerskn7:1 ra_analogreset[0] | | ek r_dispert[0]

= 1 digitalre=set[0] PLL = “J, \L J,

xh povwerdoven|

Able to implement the requested GXE

Phiare | |20 =

E iox cal_blk_clk i HoeH S
74 lut tEeneral = r'":l:l
k3 :;‘a‘”? - | “w/hich pratocel wil you be using?
b _datain] : ' B
I_inch ” wwhich subprotocel will you be using? | Mo Loopback &
:;’r‘l‘;"';zlw e [ Enforts default ssttings for this pratacal Pratocal: Basic Mo Loopback )
T . T | Operation mode: Receiver and Transmitter
;x_sfsm_resalq.é_ ETT “What is the operation made | Receiver and Transmitter [ -DE'}E .Fte: E00 rgﬁ' SED i
i ; E 1 incll frequency: ; z
cligjitalr e:st[0] FLL What is th ber of ch ls? |1 | E ¥ 5 x
e T i e umber e chamnes GHB Transmitter PLL bandwidth mode: High
Sal_blk_ck Fiast | i | 0 What is the deserlalizer block width? EH PLL bandwidth mode: hzdium
bk T o BH “Wibm: D85
feg * 5ingle (valid data rates: 622 Mbps - 3.125 Gbps) Fl:II'CE IE}{ SIi nal letElﬂil:ll'l

* Double {valid data rates: = 3,125 Gbps) W |: HT}{ 1

Pratocal: Basic No Loopback
Dperation mode: Recaiver and Transmitter
- =

Dta rate: 2400 mb . . . T NeEm: 0.7
nGlE reausncy: 31250 hte " What iz the chanrel width? | Hpcactt .
SR el FLL bt modes Hih ; Preemphasis Freap Setting: 0
A Sp— e Preemphaszis First Post-tap “Setting: O
A ) . — Preemphasiz Second Post-tap Setting: 0
Fxsmgpggg Q{;aﬂzf%‘%agse@;‘&:n , “wihat would you like to base the setting on? |Datarate [ 5E|f TESt I'I'Il:ldE: Mone :
SOFFERT oo S -y What s the data rate? 00 | Mbps Ward alignment: sync state machine
e i — Ward alignment width: 10
AT R 1T e gesmon felfiee Wiard alignment pattemn: 170

What is the data rate divise K 372500000 b | 8b10b mode: nomal

~Optional Ports

[ Create 'rx_digitalreset’ port For the digital portion of the receiver —

¥ Create 'rx_analogreset! port For the analog portion of the receiver

¥ Create 'tx_digitalreset! port For the digikal portion of the transmitter

[concet || <8 || tiowt> || non |

Simplifies Transceiver Design
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Adaptive Dispersion Compensation
Engine (ADCE)

m Automatically monitors and adjusts the receive equalizer
for the best eye opening

m Typical systems don’t require pre-emphasis for low bit
error ratio (BER)

m Combined with pre-emphasis, the ADCE’s adaptive
equalization results in very low BER

m On-chip hot-socketing transceiver support

Plug and Play Signal Integrity with
Adaptive Equalization and Hot Socketing

© 2007 Altera Corporation—Public Alm
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Best-in-Class Signal Integrity
6.375 Gbps Across 40” of FR4

Receive
Equalizer
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Market Transition

<

PCI Express x8
PCI Express 2.0

1G Fibre Channel
2G Fibre Channel
4G Fibre Channel
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Introducing the Arria GX FPGA Family

m Risk-free, low-cost, transceiver-based
FPGA family

m Support for mainstream protocols at
1.25 and 2.5 Gbps

— PCI Express (x1 and x4)
— Gigabit Ethernet
— Serial RapidlO (1x and 4x)

m 5 family members ranging from 21,580
to 90,220 logic elements (LEs) with up
to 4.5 Mbits of memory and 12
transceivers

m 50K LEs for $50 at launch (25Ku)

© 2007 Altera Corporation—Public Alm
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Stratix Il FPGAs

m Lowest power

— Lowest-power high-end FPGAs with Programmable
Power Technology and selectable core voltage

— Quartus® Il PowerPlay analysis v '
and optimization technology

m Highest performance core
— Fastest FPGA: Minimum of one speed fﬁtl I:I 'E DYA

grade faster than all competitive FPGAs
— Quartus Il TimeQuest timing analyzer

m Highest performance 1/Os ¥ :
— Best I/O performance and signal integrity Sl‘faﬂx m

— Tools for signal integrity analysis

m Highest density

— Biggest FPGAs with most logic, memory,
and DSP resources —

— Logic: 338K LEs and 270K registers
— Memory: 17.2 Mbits of 600-MHz memory
— DSP: 896 18X18 multipliers

Lowest-Power
High-Performance FPGA In the Industry
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65-nm High-End Product Offerings

/NAFEYA B General applications
 Stratox — Balanced logic, memory, and multipliers
Logic
2 B Memory- and DSP-rich applications
AD[SRAA, — More memory and multipliers per logic
e — Ideal for wireless, medical imaging, and military applications
- M High-bandwidth applications
ARTERAY — Integrated multigigabit transceivers
Stratix lll GX - Ideal for telecom, broadcast, test equipment, computer,
and storage applications
NEERA, B High-volume applications
- Lower cost, lower power, and higher performance
HardCopy® Il

— Seamless migration from Stratix Ill FPGAs

Application-Optimized Solutions With Cost-Reduction Path
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Success Factors

© 2007 Altera Corporation—Public



Success Factors for Transceiver-Based Designs

Software and

Signal integrity tools

Success!

Support

infrastructure

Designing with Transceilvers Is
Not About Silicon Alone
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Optimal Signal Integrity

m  Stratix || GX FPGAs offer best-in-class signal integrity at 6.375 Gbps

File Edt “iew Setup Utlities Application: Help rEDﬁTZIM‘:\fme ﬂﬁ'ﬁﬁﬂmﬁﬁ'ﬂ—mnﬁ ._-_..135.3
%! %i ﬁsr 'm,j @i RundStop 1 Acg Mode iSampIe ___i TrlgiPattern Svnc _] PSunc 1 .-i'-.utu:uS_l,lnc] e ] h‘]
IF'uIse___H.-‘l'-.mplltude____! Mlﬂ.ﬂﬂ! ﬂiM!Miwjmiﬁfﬂﬁi¥i*i*iﬁjm]i {Wruni §

19.3710ns
|12 1956800
| &t 197.000ps
| it 507614GHz

Mea'n 19.37nzs
| Median 19.37ns
| St Dev 3686ps
| Pk-Pli  26.00ps
| ptls B9.8%
| pe20 87 .2%
| p+3c  99.8%
R Feale 154
L% His 1432

g, | #wims 2098

M1 a ;50 uumus_i-j 1' il e

© 2007 Altera Corporation—Public
Altera, Stratix, Arria, Cyclone, MAX, HardCopy, Nios, Quartus, and MegaCore are trademarks of Altera Corporation
21

li—-‘ [Mam @; ]@;J i “ !_[:J| 65:39 PM 3/8/2006



Complete Protocol Solutions

m Hard protocol intellectual property (IP), IP (
MegaCore® functions, reference designs NE[EE{A

m  Signal integrity modeling

Protocol-specific
development boards

— PCI Express and SDI
Evaluation board
Quartus Il software support
Compliance testing
System validation reports
Characterization reports

\

QUARTUS'II

Dramatically Increase Ease of Design
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System-level Support Infrastructure

m Large network of high-speed experts to support

system-level integration

— Regional Support Centers (RSCs) in
North America, Europe, Asia, and Japan

— Field-based high-speed
specialist Field Applications
Engineers (FAES)

—~ Knowledgeable regional Sa e 1Y
FAEs proficient in 8AN JosE —
transceiver technology

— Online support (MySupport)

— Extensive collection of collateral,
design examples, and
characterization reports

Munich

oenix
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Altera-TSMC Symbiotic Partnership

What Altera gets:

Benefit to Access to most advanced process without huge R&D
iInvestments

ZA! I:l E F&AS .| Pure play foundry—no capacity conflict

Mutual benefit of an exclusive relationship

Ability to get process tuned to its needs

FPGA structure What TSMC gets:

Ben_sflt to Memory structure Defect identification
s Large dies Defect density (DD) reduction
Dense interconnect Back-end improvements
High performance Front-end improvements

© 2007 Altera Corporation—Public
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Conclusion
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Summary

m Serial protocols becoming mainstream due to end-market
evolution

m Stratix 1| GX and Arria GX FPGAs offer best-in-class
transceivers with optimal signal integrity

m Unique software tools, IP, and support infrastructure
enable customers to design with confidence with Altera

Design with Confidence with Altera
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