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CENTELLAX

Centellax Background

SPEED INNOVATION

— — . Centellax delivers low-cost, high-performance

: e, {:_-. =i . . 2
: !.-j,f" . testinstruments, test accessories, and electronic

components for high-speed communication

Microwave

Test and Measurement :ﬂi;emm I '
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CENTELLAX

// Centellax Company

EEEEEEEEEE

. Incorporated in Santa Rosa, CA.
. First products for 40G telecom

2006:

AAAAA

Optical modulator drivers, SerDes

. Introduced microwave products

Amplifier ICs, amplifier modules, programmable frequency
dividers

. Developed test product suite

Phy-level signal integrity focus

10G & 40G PRBS generators, BER Testers, CRUs, Synth,
Amps

Introduced test systems

— Jitter tolerance/transfer testing

2009:
2010:

Next generation instruments
Strong Product Roadmap and 3 new products to Market

SB40 Sales Training March 2010 Centellax Confidential — For Direct and Authorized Sales Representatives only



CENTELLAX

// Centellax Know-how

SPEED INNOVATION

Centellax core competency Centellax product focus

— Analog & digital IC design — Test instruments & systems
— Module design

— Instrument design Centellax technology portfolio
— Broad bandwidth / high-speed — Test systems
A— Test instruments
— Test accessories
— Connectorized modules
PC boards
— QFN packaged ICs
— GaAs and SiGe MMICs

ow

Centellax value proposition
— High performance
— Low cost

uolneibalul Jenp
|

*Many 10G and 40G products are based on single-chip solutions!
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// Agenda

EEEEEEE
1.

2.

Transmitter
Testing

Introduction

3.

Receilver
Testing

Practical BER

Test Solutions
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// Agenda

EEEEEEE
1.

2.

Transmitter
Testing

Introduction

3.

Recelver
Testing

ractical Solutio
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CENTELLAX

Types of Transcelivers

Form Factor Optical Electrical | Standard/ Notes

B Data Rate Data Rate | Application

XFP 10 Gb/s Same 10GDbE, Widely deployed, low cost,
SONET/SDH mainly shorter distance

applications.
SFP 1.25,2.12, Same Ethernet, Smaller than XFP, low cost,
4.25 Gb/s Fibre Channel | low data rates.

1x, 2%, 4x

QSFP 4x5/10Gbl/s Infiniband, 30% bigger size than SFP, 4
QDR channel parallel.

SFP+ 8.5, 10, 14 Same Fibre Channel | New, smaller than XFP for

Gb/s 8x,10x, 16X, higher density 10Gb/s.

10GbE LRM 2 Variants, Limited & linear.

Xenpak/ X2 10 Gb/s 4x 3.125 10GbE Older incarnation for 10GbE,

Gb/s larger than XFP, little R&D
now.
300 Pin 10 Gb/s 16x 622M | SONET/SDH Telecom transceiver for
MSA 40Gb/s 16x2.488 longer range applications.
L Gb/s Higher quality/cost.
SBA“ Sales I Ea"]m_hdar{‘h 2010 Contallay Canfidantia CAr Niract and Nptharizad Saolaoc Dn:ﬂrnc Nntativiac nnl\ll 7
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CENTELLAX
Transceiver Evolution Timeline

PrEED TRwevATLON For architectures based

on 4x 3.125 Gb/s 4x XAUI
Enterprise shipping data around. e

Xenpak/X2 QSFP

Gb/s in =
Gb/s out

Telecom
v 300pin MSA 8.5, 10, 14Gb/s
16x -
622Mb/s

etc

% - 40Gb/s
= 10Gbls D
16 x 2.488b/s
etc
For architectures based on :
16 wide data 300pin MSA
2000 2010
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CENTELLAX — \What Needs to be tested? XFP Example

v

SPEED INNOVATION

Electrical: XFI 10Gb/s

Optical
10Gb/s

Transceiver has:
o 2 transmitters to test (Optical
output & receiver electrical output)

o 2 receivers to test (optical input &
transmitter electrical input)

Same principles apply for SFP (1.25, 2.12, 4.25 Gb/s)
Same for SFP+ (8.5, 10, 14 Gb/s)
Similar for 300 pin (electrical side has more low speed lanes that add up to 10 Gb/s)

SB40 Sales Training March 2010 Centellax Confidential — For Direct and Authorized Sales Representatives only 9



CENTELLAX

Wy, 74

How are Transmitter & Recelvers
Tested?

I )
Transmitters :sz:
Transmitter output
Mainly eye diagram based
e Quick
 Intuitive
Receiver output « Usually involves testing against a
mask.
\ J
Recelvers BER based*:

* Measuring that correct decisions were
made

* Frequently also how well clock recovery
IS performing

« Output waveform of receiver gives no
clue about whether errors were made.

* Less intuitive

*(SFP+ linear variant is different, with no decision circuit inside) )




CENTELLAX

// The Remainder of the Presentation....

«Going to talk about:
— Testing transmitters

— Testing receivers

« We will focus on optical interfaces, although the same

principles will apply to electrical interfaces such as XFl.

See references at the end for information on testing XFlI.

SB40 Sales Training March 2010 Centellax Confidential — For Direct and Authorized Sales Representatives only
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CENTELLAX

// Agenda

EEEEEEE
1.

2.

Transmitter
Testing

Introduction

Recelver
Testing

ractical Solutio
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CENTELLAX

// Agenda

NNNNNNNNNNNNNNN

1. Why test transmitters?
2. Why use Clock Recovery?

2.

Transmitter
Testing
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Wl Ll Why Test Transmitters?

P

< Need What can go Resulting Comment
wrong? Parameter
1. | Verify that there is enough signal to be | Receiver errors Power Usually accomplished
received at the other end. because of signal through mask specified
to noise. in relevant standard.
2. | Need to know that there is enough Vertical eye

difference between a 1 and O power
level for a receiver to make the right
decision*.

AN ANLANNAAN
vav
A AN ANNAARS
ARLAR

AL
v yy

7=y

opening | |

A
"

3. | Verify that overshoot and undershoot Upper & lower
won’t cause long distance eye closure limit regions of
from dispersion, AGC setting issues at mask

the receiver. | |

4. | Verify that there is enough eye opening Rise time &
in time for the receiver to make the right E jitter
decision.
5. | Need to know that the transmitter is x 1}5 “\5, x Extinction ratio | Tricky measurement,
working efficiently and not wasting 4 difficult to get
power. o 1Mega Watt consistent results.
SB40 Sales Training March 2010 Centellax Confidential — For Direct and Authorized Sales Representatives only 14
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CENTELLAX

IIIIIIIIIIIIIIIII

« BERTs & Sampling Scopes
require a synchronous
trigger.

1. |Some systems have no
clock available (e.g. some
300 pin transceivers)

2. Often with systems or
experiments using long fiber
runs, effects such as
polarization mode dispersion
(PMD) destroy the
relationship between the
transmitter clock & arriving
data.

SB40 Sales Training March 2010

Why Use Clock Recovery? (1)

/

Data In

—>

Clock
Recovery

F

y

Trigger

Y

-

Analyzer

Centellax Confidential — For Direct and Authorized Sales Representatives only
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CENTELLAX

// Why Use Clock Recovery? (2)
s B

3 'More subtle: Handling of Ideal
Jitter in transmitter testing. E _
Trigger
* Incoming data likely to have smensand
jitter on it. 1l 1l
o Incoming
» Up to a certain jitter frequency Signal
(~few MHz), jitter would be
tracked by clock recovery in Apparent L1 L1
the system receiver. Jitter  © . . o
» For transmitter test, don’t want !
-

this to appear in the > /\

, A\
Z 0\ Z_ X

measurement — only care Data is iittered Data is iittered
. , « Data is jittered. » Data is jittered.
about jitter that won t_ be * Trigger is not. * Trigger is jittered the same.
tracked out by areceiver. « Measurement samples || « Measurement samples don't
Hence use of clock recovery. appear jittered. show jitter within the CR loop
bandwidth.

SB40 Sales Training March 2010 Centellax Confidenti&?mmmumlzmres{er}eseruduves omy 16 <




CENTELLAX

// Why Use Clock Recovery? (3)

SPEED INNOVATION

 Mandated in many standards.

Standand DataRate | Common Laap Peaking | Slope Clock Spread
(G | Clock Divide |  Bandwidn (0B Type Spactium
Ratlos MHz) Glocking
10 Giv's Ethamat
Eihemat [4] Transmhiter Tast 10312 =4 o | Empangad Mo
WAL 3125 1875
X 1063 1 0,638 03 max
Abre Channel X 212 20 1275 Damar | -2®
3] Iy 125 ] 3550 DAman | decag | EMpodoed =
BX 85 B 5100 03 man
OC-125TMA 0422 0.250 ,
ool L GCABETH-E 5 A58 7,000 f:' B | Embaddad Mo
B3 OC-102/5ThFEd oo5 4,000 e
Recelver Tast
XFROFI[10] | XFROF BO5-11.2 B4 S i Embaddad No
Tranemimer Test 4000 0.1 mar  |-20dEecale

(Information applying to transmitter testing and receiver stress calibration.)

SB40 Sales Training March 2010 Centellax Confidential — For Direct and Authorized Sales Representatives only
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CENTELLAX

// Agenda

EEEEEEE
1.

‘/ 2.
Transmitter
Testing

Introduction

3.

4.

SONET/SDH
Jitter Testing

Recelver
Testing
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CENTELLAX

// Agenda

"1."Why test a receiver?
2. Receiver Sensitivity
3. Testing Clock Recovery for Jitter Tolerance
4. Testing Receiver Tolerance with Stresses

3.

Recelver
Testing

SB40 Sales Training March 2010 Centellax Confidential — For Direct and Authorized Sales Representatives only
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CENTELLAX Inside Imaginary Transceiver

S P E

J_IIH—:I:.-IMJ:H-__*J

“ . Decision T
— T =ElE— Driver 2=
|_ Clock .

11IjIFY| Recovery : Trans-Z
I_-— e A

= (Circuit




CENTELLAX Why Test a Receiver?

Does the
receiver make
the right
decisions even
when signals are
impaired?

|
g Decision Tl ) Laser J-J_

- Circuit —-—|
Clock ' _.

”_.IJI£ Recovery , - Trans-Z = =N
x === (Cjrcuit °* Amp :
Can the clock - Can the
recovery track receiver deal
jitter well with a low
enough for the J4 enough signal
types of signal level?

it will get?




CENTELLAX

// Receiver Sensitivity (Need A) (1)

BER
ED PG,

//

vy

Optical
Source

np

1

Optical
Atten.

Device Under Test

Reduce input
power and
measure BER
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CENTELLAX

Receiver Sensitivity (2)

-
Very slow
BER 4 | measurements .
— Dri -15
rver m— 14
-13 Frequently need to know
o — performance here....
Trans-Z R e N L L Lt

Amp 11

Can the 10 In manufacturing, often

i ) take measurements that

receiver deal 9 K o h !

. - are quick, an

with a I_OW 1x10* -8 / extrapolate.

enough signal Need to know

level? -7 performance well

6 already to know

there isn't a

-2 BER floor

-4 before

Fast measurements desired

-3 to take BER.

-2 R
3 0 3 -6 -9 -12 -15
Decreasing Input
Power (dBm)
o
SB40 Sales Training March 2010 Centellax Confidential — For Direct and Authorized Sales Representatives only 23




Testing Clock Recovery (Need B)
“Jitter Tolerance Measurement”

CENTELLAX

c D
Testing moves from point to point
Clock 4. on the template, sets the frequency
and jitter amplitude, checks
Recovery receiver under test for bit errors,
Circuit then steps to next point.
Can the clock L )
recovery track - w
jitter well B. 444.6 s
enough for the W/ template 3
i ) 15
types _of signal e
it will getf) 1 g SJ Template 1.5
Traditionally testing 2 foroC-192
uses SJ (Sinusoidal < o 200kH 0.15
Jitter) to exercise z z
10Hz 296Hz 20kHz 4MHz  |80MHz

clock recovery.
SJ Frequency, Hz

Small jitter

swing, very
fast

Data edges are
modulated in time
with a sine wave.

] LI

Swing is many
Ul, slowly

2.

Xe-Xe) |

Centellax Confidential — For Direct and Authorized Sales Representatives only
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CENTELLAX ]
Jitter Tolerance Measurement

SJ
Instrument Control | BER Scan | Jitter Tolerance Stress Errors
BERT TG1B1-A » % GPIe | CENTELLAX, TG1B1-A, SN50:
Synth TG1C1-A G % GPIB [¥| CENTELLAX, TGLC1-A, SN30:
CRUTR1C1-A 55 j
TX Clock RX Clock
Clk Source | Syn CH4 [+] Clock Detect "
Freq (GHz) ilm ; ” ' EIHE I ENTELLAX SB10: BER Test System
. I - ontrol | BER Scan | Jitter Tolerance queve [0 pdate time (ms) 5250 |
Jitter Injection = Clk Source | Syn JITTER | E

Jitter Source | Synth Int E Autophase < n | i
Jitter Freq (MHz) 50100000 AutopT (ms) g[10| Ampl: 136 %l

Jitter Ampl (UI) 50.00 BERT Phase 3358 Freq: 170.00 KHz

Synth Phase ﬂjilf.}_

Typically, automated template
software is built into test equipment to
set the frequencies and amplitudes and |
to step through the template and 0105
analyze the errors :

100+

Jitter Amount (U}

0.01-4

; T oot om0l 10 100 10000
(Same physical setup as for sensitivity) Jiter Modulation Frequency (MHe)
Jitter Tolerance @ Jitter Tolerance Template  10GbE |+ Gate Time (s) §0‘1m

SB4O Sales Training MarCh 2010 Cente”ax Confldentlal - For DireCt aliu AUUIVIIZLTU oalTo I\CPI cocliiauveco vl Il_y
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CENTELLAX Testing the Receiver’s Tolerance to
Impairments (Need C)

Does the
receiver make
the right

decisions even .
when signals are/ ¥\
impaired? s
_ “Imperfect Bits” in .

— .
™ Bl

e U I Recovered Clock

“Perfect Bjts” out

Output Bits will be perfectly formed — but could be WRONG




CENTELLAX

y 4

So What Can Go Wrong?

Example System Issues

UL

Fo

o

External interference
Crosstalk

Circuit Board Dispersion
Fiber Dispersion
PMD

Edge Movement:

~

Stresses Used by Different Standards ™

PRBS Jitter (BUJ) XE, HXE
vV

Frame slips Test
Frame overhead signal Sine Interference (SI)
repetition stress
Pattern Sensitivity elements vl
for
receivers Random jitter (RJ) Xi =
Sine Jitter (SJ) Xg HX§
Low signal level _ i
Other random effects Dispersion (ISI)
Dispersion (LRM) (not discussed further here)
Receiver Tolerance Testing is now more than just Jitter Tolerance.... | /

SB40 Sales Training March 2010
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CENTELLAX

s

Rx Stress Spectral Coverage

Crosstalk Is a headache problem!

I pairment Spectral Gaverage
— Spectrum Tvpe

=Sl g ofen common made which dmerentlal rec e wars
uzaally cope with wwel, and thereicre has limited effect an

clock rEl:l:nrer:.rT

f
% L Typically
100MHz -
[ [2-2008HE,
= SerietATE] 2.5GHz
[h)
S
o Typically
:EL BUJ 100MHz —
= | | | | 2GHz
[F)
o
=
= Typicall
Lt ypically
|E 5J 10Hz —
E I 80MHz
— :
Typically
Rl 10MHz -
| 1GHz
PLL Loop Bandwidith Typically ‘
CWE::LL Jitter Tracking Region —should not appear in measurements if LHz - Untracked Jitter Region — Eye
o . . LOMHz o ;
Clock recovery is working correctly Closed by jitter in measurements
I | |
| Lo fraquarncy CRT monicar iy Chapper Data on Processors High zpaad
Exammnle ASUEOHz COMMmsE —=0 back tarstormar, Pouer mEmnny mstem COMmmuUnicaEinns
P Peoider prinmer part 1z =upples bze= chiks chamels, Blaetooth ei:.
Sy=iem -
Interference .
|| W | B 1 =
1H=z 10H=z 100H=z 1kHz 10kH=z 100kHz2 1MHz 10MHz 100MHz 1GH=z 10GHz

Frequency (log scale)



CENTELLAX

// Agenda

EEEEEEE
1.

‘/ 2.
Transmitter
Testing

Introduction

‘/3.

Recelver
Testing

Practical BER
Test Solutions
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CENTELLAX

// Agenda

1. 500M-12.5Gb/s BERT solution for TOSA,ROSA, XFP,SFP,etc
2. 10GE SFP+ BERT solution

3. Parallel Channel BERT solution for QSFP, Crosstalk testing
4. 22G-40Gb/s BERT solution for 40G SDH/SONET, 100GE

Practical BER
Test Solutions
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CENTELLAX — Qptical Component BER Test System
-ROSA, TOSA, XFP,SFP,lasers,diodes,etc

SPEED INNOVATION

: OPTICAL COMPONENT BER TEST SYSTEM
n p;I[cHaIT “.t“lspu "te “t «500M hFS fo 12-5@[\‘5 MI}'HHIE BER test solution for DMSIEHHH]’EF l!ﬂil’lﬂ
st System

#ldeal for optical components: ROSA, TOSA, XFP, SFP, lasers, diodes, etc.

#(lock Recovery Unit handles PMD and other optical dispersion

o5ystem shown: 5810+0PTC13+0PTS13, which includes 106 BERT, 136 Clock
Recovery Unit, and 13G Clock Synthesizer

o |ffordable price

TGIC1-A ?
it Z0km Fiber Spoct

THO
THCKT ~TXO —1
FOCH 10G
RXCKO ) Transceiver
THCHEO ~RXl F_I
&0 ohm S0 ohm
TRACT-A m
-
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CENTELLAX

//-/ SFP+ Block Diagrams

//, SFP+ without CDR Optical
SFI Interface
Interconnect

R +—- Limiting or % PIN I G D
- Receiver

Data <+ Linear Amplifier

Optical Receive sice of module

o N M E mm S MmN S S E M S M M M M M M M BN S R S M S M S e e

Optical Transmit side of module

SFP+ Active Cable

TX Laser PN Limiting
—|' |— — = —
Data Driver Laser Receiver Amp Data

Figure 1. SFP+ Transceiver and Active Cable (internal optical example, could also be
copper with pre-emphasis and equalization) Simplified Block Diagrams



CHINERL L Brief Notes on SFP+

\
Notes:

* SFP+ is intended to be smaller and cheaper
than XFP, with lower power dissipation

» Same form factor as SFP (lower speed
transceiver design
an) Two receiver designs: —m—

« Many of the gains come from the receive * Limiting: No decision circuit, Ll
side, having some of the circuitry not but the signal passes through
included in the transceiver — intention is a limiting amplifier. Some
that power hungry functions such as parametric information is lost. ““ “‘| ““ ““
electronic dispersion compensation (EDC)

L  Linear: No decision circuit,
etc. are performed on the next chip in the only a linear amplifier with M
AGC. Output is amplified Il
version of input, EDC can be
applied later.

e Linear receivers is tested
differently, not by BER. Need
to measure Waveform




CENTELLAX

SPEED INNOVATION

TWDP

RS S S

LRM (Long Reach Multimode,
IEEE 802.3aq) is a 10GbE
standard intended to allow 10Gb/s

over older multimode fiber (220m). N7 N

| | _ It . Long waveform
The biggest headache is multimode PRLEES Lol capture
fiber dispersion T — =

Math processing to simulate a standard

set of fiber dispersion, a simulated

receiver and the effect of electronic
dispersion compensation (EDC)

Signal shape at a receiver can be
difficult to predict.

Transmitter performance not
measured with an eye diagram
directly: Transmitter Waveform
Dispersion Penalty (TWDP).

—_ =

Calculates a dispersion
penalty: eye should be
open X, is only openy, so
penalty is x-y.

Output is a number.

SB40 Sales Training March 2010 Centellax Confidential — For Direct and Authorized Sales Representatives only 34



CENTELLAX

Oscilloscope BERT
A
Electrical Compfiant
Referznce Clock
Recelver Recovery
= Golden PLL

= Differential alactrical inputs

Pre-emphasis

=3 8p

!

Generator

Pattern

= 10,3125 Ghis data rate

= Patlerns: PRES 9, PRBS
31, 11110000, 1100

= Differential output

10GE SFP+ Module Test Setup

SFP+ Module Under Test

Pattern
Genemtor
Cptical |5
Transmitter = 4N OBT fitter
» Optical attenuator
Optical Compliant
Feterence Chck
Receher Recovery
= 7.5 GHz 4" 0BT
= Golden PLL
Oscillescope BERT
Capable of
= jitter measuements
» amplituce measurements

+ BER measurements




CENTELLAX

10GE SFP+ Active Cable Test Setup

SPEED INNOVATION

Fattern
Generator
Ostilloscope BERT
= 10.2125 Glv's data rate
= Fattems: PRBS 8, PRBS T
&1, 111710000, 1100
» Differential output :;:E:EL Sl
l, Receiver Recovery
Pre-emphasis || ff SFP+ Active Cable —| -corenruL
* 3 lap = Differential elecrical inputs

Diagram showing key voltage level, skew, wavelength coverage, and sensitivity
requirements necessary to drive and test an SFP+ device for 10GbE compliance

SB40 Sales Training March 2010 Centellax Confidential — For Direct and Authorized Sales Representatives only 36



CENTELLAX

// Need for Equalization

NNNNNNNNNNNNNNN

« At higher data rates, frequency dependent losses in channel
lower transition speed, closing the eye at the receiver.

1.25 Gbhps

SB40 Sales Training March 2010 Centellax Confidential — For Direct and Authorized Sales Representatives only 37



CENTELLAX

v

EEEEE

NNNNNNNNNN

Applying Equalization

* Boosting (peaking) the signal with an equalization filter
response which is the inverse of the channel loss restores
the wave shape and eye opening at the receiver

H(f)

) —— (L channel T ro

-

-

.

E(f)

H(f)

T(f) —

Eq

- G <o

W

SB40 Sales Training March 2010

-

) e N

H(f)
E(f)

If E(f) = 1/H(f),
then R(f) = T(f)

Centellax Confidential — For Direct and Authorized Sales Representatives only 38



CENTELLAX

// Equalizer Implementation

NNNNNNNNNNNNNNN

« Equalization can be located at Tx output or RX input

— Rx side boosts HF noise along with the signal,
but Tx has limited voltage swing.

— Tx side equalization is referred to as “Emphasis”

* Implementation can be either analog (linear) or digital

— Linear gives more design resolution of response, but requires
more chip area to implement

— Response resolution of digital filters is determined by number of
“taps”, each tap boosts or reduces response over 1 time interval

SB40 Sales Training March 2010 Centellax Confidential — For Direct and Authorized Sales Representatives only
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CENTELLAX

/ Pre-Emphasis versus De-Emphasis

NNNNNNNNNNNNNNN

Both have the same wave shape, but amplitude specified

differently
Pre-Emphasis boosts the

amplitude of the transition bit
above the ongoing output
amplitude

With De-Emphasis, the
specified amplitude refers to
the transition bit, with the
remaining bits reduced in
amplitude

signal peaked beyond
“Output Amplitude”

. j Sy Tx Output Amplitude
-’E'1 . l J‘ l Non-transition bits
N b I have reduced
i S (De-emphasized)
amplitude

SB40 Sales Training March 2010 Centellax Confidential — For Direct and Authorized Sales Representatives only 40



CENTELLAX

PPG12500: Programmable Pattern
// Generator

NNNNNNNNNNNNNNN

* Includes many Telecom and Serial Data preloaded RAM patterns

— Examples: CRPAT, CJPAT, K28-3, K28-5, K28-7, and PRBS 2N
IN=7,9,10, 11, 13, 15, 23, 29, 31], 1100,1010, etc.

* Create custom patterns in binary or hexadecimal format
* Check syntax of custom patterns to ensure file integrity
« Save pattern files to PC disk drive
 Upload custom patterns to a PPG

SB40 Sales Training March 2010 Centellax Confidential — For Direct and Authorized Sales Representatives only 41



CENTELLAX

/// Integrated De-Emphasis

NNNNNNNNNNNNNNN

e Used in higher data rate
systems to open closed
eyes at receiver

— HF peaking at transmitter to
counteract the HF loss in
channel

e 2-Tap (acts on consecutive
bit or bits of same logic
state after transition)

111 1lolo[1l1]0]1

Differential data signal Blue = D+, Red = D-

SB40 Sales Training March 2010 Centellax Confidential — For Direct and Authorized Sales Representatives only
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CENTELLAX

/ Effect of De-Emphasis on Eye Opening

SPEED INNOVATION

Odb applled

\Ki File Qontru\ Setp  Megsure  Calbrate  Utllities  Help 27 Jul 2009 1115' ;l

—
( Aco Limit Test) averoms: 100

1 . Precision Timekase... 172 i 405 mvi/div Tirne:20.3 ps/div Trig: Free Run E Pattem
Reference: 10 31250 5Hz 6.0my 20 mY Delay: 24 1473 ns —- Lock

Xff]b Control ’gpu_p ‘Measure  Calbrate  Utilities tFP '}if file  Control Setup Measure Calbrate  Utllities  Help 27 Jul 2009 mel ;l
. Dsciloscope Mode: - EyedMask Mode.

 Acry Limit Test) Wiz

9B Rt i o |.§53W‘“ | I | oot | R”"| f@@‘f"‘l
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CENTELLAX

y 4 PPG12500: Summary

NNNNNNNNNNNNNNN

* Flexible and Low Cost PG solution for TX generation
e Supports Programmable Patterns and PRBS generation
e Built-in 2-tap De-emphasis (0-20db), 4-tap is coming in June!

e Jitter Tolerance Measurement when combined with Centellax Clock
Synthesizer with Sinusoidal jitter injection capability

 BER testing with Centellax Programmable Error Detector

L
=Y
|
g
] &
I

o } _5
T
jH

7 iG]
= j‘— e

- (&,
so e oS |

1_
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CENTELLAY T BEB12500: Parallel Channel BERT for

/ Cross Talk Testing

NNNNNNNNNNNNNNN

e Test channel with cross talk in adjacent
channels/lanes (victim — testing)

JULLM T
JL _Mr1r

JLILT1rir

— Multi lane standards — QSFP

— Backplanes
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// Delay Sweep Phase Interference

Victim is most susceptible to crosstalk induced errors at
receiver sample point — near center of eye.

Use of 1010 clock for aggressor signal does not guarantee
edge at sample point — cable phase delay variations

« Effective crosstalk testing requires varying the phase of
aggressor.

Phase Interference sweeps phase relative to clock £, 1,
or 2 Ul, user selectable

Triangular modulation, unique low frequency on each
channel (7 - 19 Hz )
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/ How is crosstalk measured?

— Time-domain measurement of victim channel jitter
1.Measures the increase of jitter on a victim channel
2.Requires pattern generator(s) and oscilloscope/BERT
3.This method accounts for multiple aggressors and measures

the most important metric of a datacom link: the eye opening

Centellax Instrument GUI

Setu, ruments  Measurements  Reports  Tools  Help

ra & 14

Del
Rar

Al e
0

SE Zor




CENTELLAX

/ Key Messages / Value Proposition

NNNNNNNNNNNNNNN

« Cost Effectiveness
— “Half the price with no sacrifice in signal quality”

— Independent control of heads can eliminate signal switching

« Ease of system integration
— Single control point for pattern generation, error detection

— Less cabling, no external mixers or modulators

« Generator Integrated De-Emphasis

— (cost effective and simpler integration) + no loss from extra cable
lengths.
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// SB40 Overview

IIIIIIIIIIIIIIIII

e Single channel serial Bit Error Rate Tester (BERT)
e Supports very high data rates (40, 28 & 25 Gb/s)
e Modular System comprised of 3 instruments

* Very cost effective compared to competitive
systems
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Presentation Notes
	 <Advance> 
The SB40 is a single channel, serial Bit Error Tester, commonly known by the acronym “BERT”
	 <Advance> 
This BERT system can measure very high data rates.  Applications of 40 and 25/28 gigabits per second are supported by the SB40.
	 <Advance> 
The system is comprised of three or more instruments, with interconnecting cables.
	 <Advance> 
As with many Centellax test instruments, the SB40 is an extremely cost effective solution for these high data rate BER measurement needs.  No other competitive solution is close in cost to the SB40, and as we shall see, the low cost comes without compromise in performance or functionality.
	 <Advance> 



CENTELLAX

// Opto-Electronic Devices

NNNNNNNNNNNNNNN

o Shift from 10 G to 40 G systems \~—~———---—~\

— Enabling technologies in long haul optical components make
40 Gb/s practical for telecom use

— Great reduction on costs allow 40 Gb/s use in datacom / server
farm applications

e Device terminology:

— Transceivers = optical transmitter and receiver with straight full-
rate OE and EO conversion. Need 25 and 40Gb/s BERTs

— Transponders = optical transmitter and receiver with clock
recovery, framing, mux/demux in same package. 1/O is multiple
lower data rate electrical signals. (e.g. 4 X10G, 16 X 2.5G)

» Can use lower speed BERTs

o

[Re————
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The time for the SB40 is now!  A huge market for high data rate BERTs is at the beginning of the ramp up curve.
	<Advance>  
The opportunity is a result of the shift from lower data rate links, generally 2.5 and 10 Gb/s, up to 40 Gb/s.  This is happening in two different segments
	<Advance> 
In the telecom world, the OC-768 standard defining the format used for 40 Gb/s optical data links has been around for decades.  But physical distortion mechanisms in fiber such as chromatic dispersion have prevented its practical use in long haul systems.  Recent technology advances in optical fiber and other components have removed these barriers, allowing deployment of 40 G long haul lines.
	<Advance> 
Just a few years ago, no one imagined that 40 G would be used in short haul datacom applications. But the explosion of streaming media and social networking on the internet has created the demand for huge “server farms”, which require large amounts of data transfer.  These forces have driven up the volume of 40 G electro-optical components, greatly lowering their costs.  With costs approaching the point where 10 G components were a couple of years ago, even enterprise installations are moving to 40 G, to allow expansion to handle data traffic needs of the future.
	<Advance> 
Lets take a moment to clear up some confusion on the terminology of OE components used in these high data rate systems.
	<Advance> 
Transceivers are devices that contain both a optical transmitter and receiver in the same package.  The electrical inputs and outputs are clocked at the full data rate.  These require high rate BERTs such as the SB40 to test
	<Advance> 
Transponders also contain both the transmitter and receiver in the same package.  However, they add electrical circuitry to capture and retime the bit stream, and multiplex / demultiplex it to multiple lower data rate streams.  For example, the 40G 300 pin MSA package has 16 streams of 2.5 Gb/s data from both input and output sides.  Because the data rate on the electrical side is lower, a transponder can be characterized with a lower data rate BERT, such as a TC1B1-A 	<Advance> 


.

CENTELLAX

/ Overview of high data rate BERTSs

IIIIIIIIIIIIIIIII

 The pattern generator (PG) and error detector (ED) in low to
Intermediate speed BERTs usually operate at the full data rate.

 Boththe PG and ED are often in the same housing (“single box”)

* Logic to support high data rates (>13 Gb/s) is limited to simple
Implementations

— Dissipates high power & requires transmission line interconnection

— Practically limited to a few gates or flip-flops / package
(Low level of integration)

« High data rate O/E transponders mux / demux optical data into
several slower electrical streams in same package

« Same limitations apply to instrumentation — complex measurements
performed on divided lower data rate streams
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Now before we move further, we are going to go over some background on the topology used in high data rate BERTs.
I am going to assume you all have at least a basic understanding of Bit Error Rate Testers.
	 <Advance> 
The lower rate ones you are familiar with usually clock the pattern generator and error detector at the full data rate
	 <Advance> 
They are also packaged as a single monolithic instrument 
	 <Advance> 
This changes as the speed goes up.  Digital logic which operates at high clock rates is limited to simple implementations
	 <Advance> 
Because of the speed, it dissipates a lot of heat.  Interconnects need to be controlled transmission lines, and due to the short wavelength, the impedance must be controlled very close to the circuit elements.
	 <Advance> 
So when you are looking at flip-flops and gates that clock at 60 GHz, only a couple can fit into a single package.  Thus, the level of integration is much lower than with the other electronics we are familiar with.
	 <Advance> 
If we look at electro-optical transponders that operate at 40 or 25 Gb/s, we find that the electrical signal is demultiplexed before it leaves the package.  This is because it is difficult to do anything complex with a 40 Gb/s electrical signal.
	 <Advance> 
The same holds true for instrumentation.  It is not practical to build error detectors and counters, and often pattern generators that operate at data rates beyond 13 Gb/s.  Faster systems use multiplexing and demultiplexing to get the job done by spreading the full rate into multiple lower data rate streams.
 	 <Advance> 



CENTELLAX

// High Data Rate BERT Topology

IIIIIIIIIIIIIIIII

« Streams from fractional rate pattern generators are multiplexed
together to full rate to drive DUT

— Some implementations use full rate pattern generators

« Full rate output passes through demultiplexer to feed lower rate
BERT (single or multiple)

Example — 40 Gb transceiver (‘ 10 Gb/s
ks T1.[ 125 Gbis
» BERT
- 1/n rate pattern gen | |
» full rate patterri gen ‘ Device ., AT

Y

Under Test <
- 1/n rate pattern gen > ‘\
40 Gb/s

) R
20 Gh/s

40 Gbh/s
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So lets look at a typical high data rate BERT
	 <Advance> 
We start by multiplexing multiple data streams from individual pattern generators to create the full rate test pattern
	 <Advance> 
Here we see the clock  	 <Advance> 
Feeding two pattern generators, each clocking at a subrate 	 <Advance> 
Which are multiplexed together to get the full rate 	 <Advance> 
Which drives the device under test 	 <Advance> 
Note that some hardware based pattern generators can operate at full rate directly  <Advance> 
The full rate data stream from the device under test passes to a Demultiplexer	 <Advance> 
where it is brought out to multiple streams of 10 Gb/s data 	 <Advance> 
One of the 10 Gb/s sub rate streams is fed to a 12.5 Gb/s BERT 	 <Advance> 
In some configurations, additional BERTs are added to measure the remaining sub rate streams (We will cover this in more detail in a couple of slides) 	 <Advance> 
Lets look at the data rates using a 40 Gb/s transceiver. 	 <Advance> 
Two pattern generators clocking at 20 Gb/s are multiplexed to form the 40 Gb/s test pattern	 <Advance>  which feeds the device under test. 	 <Advance> 
The output 40 Gb/s passes through a demultiplexer which divides it into 4 10 Gb/s streams	 <Advance> 





CENTELLAX

Pattern Requirements for Sub- Rate
// BER Measurement

IIIIIIIIIIIIIIIII

12.5 Gb/s
BERT

Full Rate Pattern
[l [oT2[ofof2[ofe[o 1 ofafof1[ofafa[ofz]

A%

BERT ED Pattern
(1/4 data rate)

SB40 Sales Training March 2010

 Because BERTs sample sub-rate data,
In general error detector pattern # full
rate pattern

« ED pattern is the decimated version of
full rate pattern (retain every nth bit)

 PRBS patterns decimated to a binary
divisor automatically produce the same
PRBS pattern at lower rate

— i.e. every 4" bit of a PRBS-7 pattern is the
same PRBS-7 pattern.
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With all of the multiplexed and demultiplexed sub rate data streams required to measure BER in high data rate systems, special requirements are placed on the test patterns.
	 <Advance> 
As we see in the previous slide, the full rate data from the device under test is sliced into sub rate streams which pass to a BERT.  Since each of these streams is decimated by the demultiplexer, the test pattern in the BERT can not be the same as the full rate test pattern
	 <Advance> 
Rather, the pattern used by the error detector in the BERT is a decimated version of the test pattern, by a factor equal to the demultiplexing ratio.  (4 or 2)
	 <Advance> 
To perform the decimation, every nth bit of the full pattern is retained.  In this example using 1:4 demultiplexing, every fourth bit is retained to form the error detector pattern.  This process can be performed manually or with a software routine.
	 <Advance> 
If a true PRBS pattern is used for the full rate pattern, then it is not necessary to decimate it to create the error detector pattern.  A property of a PRBS pattern is that it self repeats to the same pattern when decimated by a binary multiple.  For example, every 4th bit of a repeating PRBS-7 pattern will form another PRBS-7 pattern.
This property eliminates the need to manually decimate the pattern used by the BERT.
	 <Advance> 



.

CENTELLAX

Do | need a BERT on all DeMux
// outputs?

NNNNNNNNNNNNNNN

e ldeally — YES, however a single BERT can work, Iif:
— Random events will equally disperse on all DeMux outputs.

— Pattern lengths not an even multiple of demultiplexer ratio will

circulate through all outputs.
(will measure pattern dependent errors)

 Math works — subrate BERTs count 1/n errors on 1/n bits

e Measuring a single demultiplexer output will not count
subrate clock related errors

— Possible if the DUT uses Mux and DeMux sub-rate data streams

>

|1 e =

>
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A couple of slides ago, I mentioned that some configurations will measure BER on all outputs of the demultiplexer.  Obviously, this makes the system more complex and expensive but also most accurate.  Is it necessary to measure BER on all of the sub rate data streams?
	 <Advance> 
For some applications, the answer is no.  Measuring BER only on the first subrate stream will give an reasonably accurate measurement of system BER
	 <Advance> 
This is because bit errors resulting from random events will statically be distributed evenly on all demultiplexer outputs.
	 <Advance> 
And 2^N-1 test patterns with lengths which are not an exact multiple of the divider ratio will circulate through all subrate outputs.  Therefore any bit errors which are pattern dependent will be measured.
	 <Advance> 
Note that the math works correctly.  While a BERT monitoring one subrate stream will count only 1/n th of the bit errors, it only measures errors on 1/n th of the bits transmitted.  So the bit error ratio will be correct.
	 <Advance> 
However, measuring bit errors from a single subrate data stream will not accurately count errors resulting from conditions relating to a sub rate of the clock
	 <Advance> 
This could occur in a device under test which employs data multiplexing/demultiplexing internally, such as an optical transponder
	 <Advance> 
In this example, the signal path on the third demultiplexed output of the detector has a fault that generates bit errors.  If a single BERT only monitored a different bit in its demultiplexed test signal, these errors would not be measured.
	 <Advance>


.

CENTELLAX

/ Notes when using multiple BERTs

EEEEEEEEEEEEEEEE

* Possible to use single BERT with switching to monitor each
demultiplexer output sequentially

* Do not interrupt demultiplexer when switching BERT to next
output.

— Individual output offset to full rate clock may change if test is
interrupted

e To calculate total BER, don’t use individual BER
measurements from each demultiplexer output

— Combine total bit count and total error count, then divide these totals

SB40 Sales Training March 2010 Centellax Confidential — For Direct and Authorized Sales Representatives only 55


Presenter
Presentation Notes
If we have an application in a system which uses multiplexed sub-rate data streams internally, there are some things to know about using multiple BERTs.
	<Advance> 
First, it is possible to get by with using only a single BERT, and sequentially measuring each output of the demultiplexer individually.  This can be done practically by using an automated RF switch.
	<Advance> 
When using this technique, it is very important not to interrupt the demultiplexer when switching the BERT between outputs.  The data stream must continue operating, and the demultiplexer must not be powered cycled when the switching occurs.
	<Advance> 
Interrupting the full rate data or clock into the demultiplexer may result in changing the framing offset of the outputs.  For example, what was D0, corresponding to the first bit in the full rate pattern, may become D3 if the clock or data feed is reset.  This would result in measuring the same sub-rate stream twice, and missing one during the measurement.
	<Advance> 
When calculating total BER of the full rate data, do not use the individual BER measurements from each sub-rate demultiplexer output.
	<Advance> 
Rather, take the total bit count and error count from each measurement, add them, then divide to arrive at the total BER of the full rate signal.  The TG1B1A provides the total bit and error count data along with the calculated BER for this purpose. 	<Advance> 


CENTELLAX

SPEED INNOVATION

SB40 Sales Training March 2010

SB40 Key Features
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Let’s spend a couple of minutes covering the key features that differentiate the SB40

I am not going to go into all the features of each individual instrument in the system.  You can find these in the individual data sheets

	<Advance> 


.

CENTELLAX

// 22 — 44 Gbps Operation

IIIIIIIIIIIIIIIII

* One system covers 40, 28 and 25 Gb/s standards

— Broadband option in the pattern generator is required to support
the lower speeds (22-37Gb/s)

« Additional speed to accommodate headroom for data
encoding and Forward Error Correction (FEC)

« De-multiplexer operates in either 1:4 or 1:2 modes to
optimize configuration for data rate

* Flexible clock dividers support virtually any configuration
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The SB40 can operate at data rates from 22 – 44 Gb/s
	<Advance> 
This allows the same test system to be used for either 40 Gb/s, 28Gb/s  or 25 Gb/s applications
	<Advance> 
Note however, that the broadband option must be added to operate the pattern generator at the lower data rate
	<Advance> 
The additional speed beyond 40 Gb/s handles overhead these systems apply to the data symbol rate for data encoding and forward error correction
	<Advance> 
The demultiplexer can be configured to operate in either 1:4 mode, used for 40 Gb/s, or 1:2 mode, which can be used in 25 Gb/s applications.
	<Advance> 
The system also has multiple ratios of clock divider available to allow interfacing with virtually DUT clocking requirement
	<Advance> 



.

CENTELLAX

// Flexible Source Capability

IIIIIIIIIIIIIIIII

e Builtin 39.8 Gb/s clock oscillator for 40 Gb/s applications
— Options for 25 and 28GHz oscillators
— Operation at other bit rates requires an external synthesizer

 True hardware PRBS generation with PRBS-7, PRBS-15,
and PRBS-31 patterns

« QOperates In differential or single ended configurations

« Optional output drivers amplifiers for Lithium Niobate or
Electro Absorption laser modulator applications

e Pattern trigger and divided clock outputs for scope trigger.
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The pattern generator provides good flexibility as well
	<Advance> 
The pattern generator contains a high performance oscillator to generate the 39.8 Gb/s clock required for 40 G applications.  As we will see later in the presentation, some of the competitive BERTs require separate synthesizers to generate the clock
	<Advance> 
The generator provides true hardware generated PRBS patterns with a choice of three lengths: PRBS-7, PRBS-15, and PRBS-31.
	<Advance> 
Both the pattern generator outputs, as well as the demultiplexer input can be operated in either differential or single ended configuration
	<Advance> 
If the device under test includes a Lithium Niobate or Electro-Absorption laser modulator, an optional high voltage driver module is available to directly drive the modulator.
	<Advance> 
A pattern trigger as well as divided clock outputs are provided for triggering a sampling oscilloscope.
	<Advance> 


CENTELLAX

// Choice of BERTSs

NNNNNNNNNNNNNNN

e TG1B1-A 10 G BERT cost
effective for monitoring one
Demultiplexer output

— Can add additional TG1B1-A
to measure all data

« PCB12500 with TR2P1A
Error Detector heads —
compact, low cost method
to measure all data

(coming soon)
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To allow the customer the flexibility to select single or multiple BERTs for the application need, the base configuration of the SB40 does not include the BERT
	<Advance> 
The TG1B1-A 10G BERT can be added as an option to provide a cost effective solution for most applications, requiring monitoring only one demultiplexer output.
	<Advance> 
Additional BG1B1-A’s can be added when all sub-rate data streams need to be measured.
	<Advance> 
In the next few weeks, Centellax will be announcing the error detector heads to go along with the PCB12500 Parallel Channel BERT.  With this availability, we are able to provide an extremely cost effective total system for applications which require multiple BERTs to monitor all of the demultiplexer outputs.  In addition to the cost savings, the centralized control interface for the PCB12500 simplifies the software configuration of the test system.
	<Advance> 


.

CENTELLAX

// SB40 System Components

NNNNNNNNNNNNNNN

e TG1P4A 22 — 44 Gb/s PRBS Source
— Built in 39.8 Gb/s oscillator
— Options for 25G and 28G operation

« TR1D4A 40 G Clock and Data Demultiplexer

\_ Configurable as 1:4 or 1:2 demultiplexer

« TG1B1-A 10 G BERT (1,2 0r4)
or

« PCB12500 Parallel Channel BERT with
TR2P1A Error Detector Heads (1, 2, or 4)

SB40 Sales Training March 2010 Centellax Confidential — For Direct and Authorized Sales Representatives only

60



Presenter
Presentation Notes
So lets review the components in a SB40 BERT system
	<Advance> 
The base system starts with the PRBS pattern generator, nomenclated TG1P4A.
	<Advance> 
This includes the clock generating oscillator for 40 G applications
	<Advance> 
25 G applications require options to enable wide band operation, and a different oscillator frequency.
	<Advance> 
Also included in the SB40 is the TR1D4A 40G Clock and Data Demultiplexer
	<Advance> 
This instrument can be configured to operate in either 1:4 or 1:2 modes
	<Advance> 
Presently, the customer can select either one, or multiple TC1B1-A BERTs depending on their application.
	<Advance> 
As I have just mentioned, we will soon be able to offer the PCB12500 as the BERT for applications which require measuring BER on the full data stream.  The customer would order 4 TR2P1A error detector heads for 40 Gb/s applications, or 2 heads for 25 Gb/s
	<Advance> 



CENTELLAX

SB40 Configurations

SPEED INNOVATION

SB40 System with
1x TG1B1-A 10G BERT

SB40 System with
PCB12500 and

Ax TR2P1A

Error Detector Heads
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Typical Configuration:
// 40 Gb/s receiver application
40 Gb/s 12.5 Gbh/s
DUT Demultiplexer BERT
Laser Modulator -y e TR1D4A
40 Gb/s D.\@/‘::\\:gl " Data In
PRBS Source > Data In
1 DO Out
D1 Out J\N\;L
D2 Out J\N\%
> D3 Out JW\%
Modulator >| Clk In
Driver Clk/2 Out
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Now that we have gone over what comprises the system, lets go through a graphical diagram of a typical application which would be testing a 40 Gb/s receiver. 
	<Advance> 
The TG1P4A PRBS generator provides the full rate pattern.
	<Advance> 
Because we are testing a receiver, the system would use a laser and modulator to provide the optical stimulus to the device under test.  We offer an optional modulator driver to provide the voltage required.  This eliminates the need for the customer to search elsewhere for this required component
	<Advance> 
The output of the driver feeds the modulator, 	<Advance>  which uses a length of optical fiber	<Advance> 
to drive the device under test
	<Advance> 
The output from the receiver being tested is passed to the TR1D4A Demultiplexer. 	<Advance>  which is clocked directly from the PRBS source.
	<Advance> 
The first sub rate data stream output feeds a TG1B1-A BERT	<Advance>  which is clocked from a divided clock output from the demultiplexer.  Because the DUT operates directly at full data rate without any internal sub rate demultiplexing, only one BERT is required to accurately measure full rate BER	<Advance> 
Unused sub-rate output from the demultiplexer are terminated  	<Advance> 


CENTELLAX

// User Control Interface

NNNNNNNNNNNNNNN

PRBS Source and Demultiplexer are manually configured
— Switch selection and cable connections used to configure system

« BERTSs have front panel controls as well as remote
program control

— TG1B1-A has dedicated pushbutton controls

— PCG12500 uses display defined buttons, numeric keypad and
knob for parameter entry and editing
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How does the user control the BERT system?
	<Advance> 
While the signal processing is complex, the configuration of the PRBS source and Demultiplexer is relatively simple. 
	<Advance> 
Both of these instruments are configured through either switch selection, or the cable interconnects chosen to configure the system.
	<Advance> 
The BERTs are more complex instruments and control through the front panel as well as remote control interfaces is provided
	<Advance> 
In the TG1B1-A, the front panel uses dedicated pushbuttons to control the operating parameters.
	<Advance> 
With multiple parameters to be controlled in the multiple error detector heads, the PCB12500 uses software defined buttons, keypad, rotary knob and multi line display for parameter entry
	<Advance> 



CENTELLAX

// LabView Drivers and GUI

IIIIIIIIIIIIIIIII

 LabView drivers on the web site for TG1B1-A and SB40 configuration
— SB40 configuration allows gated BER measurements on 4x TG1B1-A
— Version with PCB12500/TR2P1A available soon

* Provide GUI which shows all control parameters at once
» Driver only and self executable versions available
« Set up guide for installing LabView libraries and run time engine

« SCPI Command Set documented in TG1B1A manual for users who
need to program outside of LabView environment
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As with our other instruments, LabView support is offered for both the available BERTS
	<Advance> 
Drivers are currently available on the web site for the TG1B1-A.  The full driver for the PCB12500 configured as a BERT will be posted when the error detector is publicly announced.  
	<Advance> 
A LabView application supporting use of multiple TG1B1-A BERTs to measure and calculate full rate BER is also available
	<Advance> 
For the BERTs, the LabView Graphic User Interface window shows all of the control parameters
	<Advance> 
Both a LabView driver only, to be embedded in user test programs, as well as a self contained GUI application are available.
	<Advance> 
The web site also offers set up guides for downloading and configuring the drivers, required libraries and LabView run time engine
	<Advance> 
For users who need to program automation outside of a LabView environment, both BERTs offer a full SCPI command set which is documented in the manuals.
	<Advance> 
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This is a screen shot showing the set up for a SB40 set up configured with four TG1B1-A BERTs to measure the BER of the entire full rate data stream.
	<Advance> 
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Once configured, this is the measurement results page for the four BERT configuration.
The full rate BER is calculated using the total bit and error counts from each BERT.
Bar graphs give a graphical representation of the BER on the individual sub rate bit streams as well.  This would be helpful to indentify a problem creating a higher BER in on of the device under test’s internal sub rate data paths.
	<Advance> 


.
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SB40 Product Positioning
// (Customer Screening)

 SB40 Is a cost effective tool for characterizing of
components and systems used at high data rates

— 40 Gb/s — OC 768, STM 256
— 25 Gb/s — 100 GBase LR4/ER4 (4 X 25G)
— 28 Gb/s — 100 Gbase with FEC (4 x 28G)

* Anyone who works with the electrical signal at
these data rates Is a candidate for a BERT
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Now lets move from the product discussion to the sale side
In marketing we refer to this topic as “product positioning” – how it fits into the market space
	<Advance> 
In sales, you will think of this information as customer screening – identifying potential customers who have a need for the SB40
	<Advance> 
The positioning of the SB40, as with many of our fine test and measurement products is based on Cost Effectiveness.
Before the SB40, BERT systems for high data rate applications were extremely expensive, and only advanced research teams had the capital budget to be able to afford them.
We have changed all that, just at the time where 40 Gb/s technology has moved from the advanced research lab to real product development teams!
	<Advance> 
The primary users for the SB40 are working with 40 Gb/s applications.  These are defined by standards OC-768 and its sister STM 256
	<Advance> 
In addition, there is a 100 Gb/s standard, 100 Gbase LR4/ER4, which is implemented by using 4 streams of 25 Gb/s data.
	<Advance> 
Your potential customers are any one who works with the electrical signal in systems that use these data rates
	<Advance> 


CENTELLAX

/ Key Messages / Value Proposition

NNNNNNNNNNNNNNN

« Cost Effectiveness
— Lowest cost BERT operating at these data rates

— Flexible BERT options for measuring one or all sub-rate
demultiplexer outputs

— Even lower cost for measuring all data with PCB12500 BERT

o Simpler Configuration

— Internal oscillator and full operation in the PRBS source eliminate
external clock synthesizers and data multiplexers

« Compact Size

— Smaller components in modular system require less bench or rack
space — Important in production test environments
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When you find these customers, you need to communicate the value proposition of the SB40
	<Advance> 
As we just mentioned, Cost Effectiveness is the primary message.  We are bringing the cost of BER measurement at these speeds down to the point where it is affordable to product development engineers who need it, and even production test applications
	<Advance> 
The SB40 is currently the lowest cost BERT system that operates at these data rates
	<Advance> 
With a choice of BERTs for error detection, we offer the flexibility for configurations which measure one or all of the subrate streams from the demultiplexer.
	<Advance> 
And with the PCG12500 error detectors, to be announced shortly, our solution for measuring all of the full rate data is even more cost effective.
	<Advance> 
Because we integrate more functionality in our PRBS source, the system configuration is simplified.  The internal clock source eliminates the need for an expensive external synthesizer.  By operating at the full data rate, the need for external pattern data multiplexers and associated cabling is eliminated.
	<Advance> 
With the integration of more functionality in the PRBS source, and the smaller size of the system modules in general, the overall size of the test system is smaller.  Other 40 Gb BERTs require full equipment racks to mount the multiple components.  They consume more power and place a greater cooling load on the facility environment.  These are factors are especially important in production test applications.
	<Advance> 
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// Centellax Support

NNNNNNNNNNNNNNN

If you have guestions or need more assistance with this
product, please contact us:

sales@centellax.com for pricing and availability

support@centellax.com for technical assistance

marketing@centellax.com for materials and demos

SB40 webpage http://www.centellax.com/products/testmeas/40g_bert.shtml

TG1P4A PRBS generator webpage http://www.centellax.com/products/testmeas/40g_prbs.shtml

TR1D4A De-multiplexer webpage http://www.centellax.com/products/testmeas/accessories/TR1D4A.shtml

10G BERT webpage http://www.centellax.com/products/testmeas/10g_bert.shtml

PCB12500 webpage http://www.centellax.com/products/testmeas/PCB12500
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We are coming to the end of the training session.  Obviously, this was a lot of material to absorb and you may have questions that come up later.  If you need additional help with a sales situation, we have three contacts to support you:
	<Advance> 
The sales staff can provide information on pricing and availability, as well as any help with a custom quote as required.
	<Advance> 
The second contact will link you with our excellent applications support team to provide you with technical information.  Due to the systems nature of the SB40, the applications team will usually be involved with any sales of this solution
	<Advance> 
The marketing team provides literature support, maintains the web page and provides demo support.  If you see an application need which we don’t accurately describe, or market segment we should address, please contact us.
	<Advance> 
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With that I want to thank you for your attendance and attention today.
We will be around to answer any remaining questions
Good luck selling the SB40.  It is an exciting product that you can succeed with.
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