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Technology

PicoScope 9200A

New USB connected sampling
oscilloscopes featuring 12-GHz electrical,
8-GHz optical bandwidth, and
100-ps TDR/TDT.

Olympiaturm 2011




Brief introduction to Pico Technology

¢ Company Name Pico Technology Limited

¢ Founded 1991
¢ Headquarters Cambridge, UK
¢ Distributor in Germany Meilhaus Electronic GmbH

¢ Here today at Olympiaturm 2011

Further enquiries:
Chris Stacey (Meilhaus)
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Email: c.stacey@meilhaus.com
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PicoScope 9200A
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PicoScope 9200A Family Structure

Tt 20 hnulo;,}

12 GHz sampling oscilloscope

USB port ;/ ./
LAMN port

Clock recovery trigger y’
Pattern sync trigger V'
Dual signal generator outputs

Electrical TDR/TDT capability
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8 GHz optical-electrical converter V
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Family Members P1CO

Téchnology

PicoScope 9231A:
Two 12-GHz electrical

PicoScope 9201A:

Two 12-GHz electrical channels
channel_s 100-ps normalized TDR/TDT
10 GHz trigger 10 GHz trigger

USB & LAN interfaces Clock recovery trigger

Pattern sync trigger
USB & LAN interfaces

PicoScope 9231A:

Two 12-GHz electrical
channels

8-GHz optical channel

100-ps normalized TDR/TDT

10 GHz trigger

Clock recovery trigger

Pattern sync trigger

USB & LAN interfaces

N MEILHAUS
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PicoScope 9221A:
Two 12-GHz electrical
channels

8-GHz optical channel
10 GHz trigger

Clock recovery trigger
Pattern sync trigger
USB interface




Key Specifications

12 GHz Electrical BW 16-bit ADC 2% Vertical and

. 200 fs Time Resolution 0.2 %0 Horizontal Accuracy
8 GHz optical BW

10 GHz Trigger 100 PS Normalized <2 mV max RMS Noise
Bandwidth TDR/TDTR

2 mV/div Best 10 ps/div Faster Time 200 ks/s Acquisition
Sensitivity Base Speed

The The instrument provides fast acquisition, repeatable waveform
performance analysis with:

» Automated direct or statistical measurements

» Markers

» Histograms

» Math and FFT analysis

» Color-Graded Display

» Parametric Limit Testing

» Eye Diagram Measurements

» Mask Template Testing
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Sequential Sampling Acquisition

Reconstructed Waveform

Sequential Sampling
Technigue means:

» Wide Bandwidth
Applications (> 10 GHz)

» Used with Repetitive
Signals, NRZ or RZ signals.

. i 1st Acquisition Cycle i » One sample is taken for
' ! each trigger

' nd Acauisition Cvcl » Multiple Trigger Events
ne Acqdistiion tycle l Build Up Waveform

» No Pre-Trigger Information

Nth Acquisition Cycle
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User Interface P S
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‘ y Pico Technology PicnScupe 92114 gital Signals Analyzer 12 GHz — ||:||£I

Clear Display II StoptSingle | Autozcale... I Defautt Setup.. | | Help I
Time Base Measure

—Time Baze rtdeasure

-

" Time O off

" Bit Period " Parameters
Bit Rate {* Statistics
|51 84 hibiz - |

" hdain

' Intensified

" Delayed

!. Repetitive

O Single-shot |
DELTA DE
Single
{+ Direct -
rt': Prescaler © Pos € Neg
Int Clack
{~ Clock Rec m:l
Channels Time Basze Trigger Acquisition Display SaveRecal Marker Measure Limit Test Mathematics FFT
OUE Converter Zoom Histogram | Eye Diagram | Mask Test Jitter Generators TDR F TDT Litility




Dual-Channel 12-GHz Miniature Pico
Sampler e 4
e

Key Specifications of the Sampler

»Number of Channels - 2 (Simultaneous acquisition).
Bandwidth (-3dB): Full BW: DC to 12 GHz,
Narrow BW: DC to 8 GHz.
Rise Time (10%-90%): Full BW: <29.2 ps,
Narrow BW: <43.8 ps.
RMS Noise (max): Full BW: <2.0 mV,
Narrow BW: <1.5 mV.
Maximum operating input voltage:
1.0Vp-pat £1Vrange.
Maximum Safe Input Voltage:
-16 dBm, or £ 2 V (dc + peak ac).
Nominal Input Impedance - (50 + 1) Q.
Input connectors - SMA-type, 3.5 x 1.52 (f).
Dimensions: 48 x 50 x 17 mm).

VvV V. v v v v
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Electrical Rise Time Measurement plCO
Error vs. Oscilloscope Bandwidth

T( 1C h nnlui_\

MEASUREMENT ERROR
1000 %

/

When the Scope | Rise Time
Bandwidth (BW) | Slowing Error

Equal to Signal > 41%

_—
// Edge BW
—

100 % =

10 %

L

\ / Twice as fast as > 12%
Signal Edge BW

yg/ Three times as fast » 5%

>2</ ~ InPhi (80 ps) as Signal Edge BW

1%

\\ \\

DA

0.1 %

Five times as fastas | P 2%

SiGe (200 ps) Signal Edge BW

0.01 % o
/ '
ECL (500 ps)
0.001 % / CMOS (1.5 ns)
TTL (5 ns)
0.000 % | g MEILHAUS
20 GHz, 12.5 GHz, 6 GHz, 2.5 GHz, 1 GHz, 500 MHz, L ELECTRONIC
17.5 ps 28 ps 58 ps 140 ps 350 ps 700 ps

OSCILLOSCOPE BANDWIDTH/RISE TIME

10




Informative Waveform Display pl m,%}

T( schnology

L PicoScope 9000 ==
Clear Display I Stop/Single Autoscale... IDefaun Setup.. Uncia. Prirt... Help I

Display Channels

—D\spla\f —Channel 1

Get valuable insight into your device behavior with
gray scaling display. View pattern dependencies
and different rare versus common events

£ “ectors

 “ar Persistence
" Infin Persistence
" “ar Gray Scalin
* Infin Gray Scalir
" “ar Colar Gradi
£ Infin Color Grach

REFREZHITIME

s ﬁ

0 y PicoScope 3000
Clear Display II StopiSingle I Autoscale... I Default Setup.. Undo... I
Time Base ‘ i

P [eT
Print.... Help

!.! Full ,W

 Narrow

~Time Baze: Colar Grade Scale—
& Time I 269 - 53
" it Period
— Set Color
Bit Rate I—_—
|51 3400 Mfs vI I Pr—
e Coler
" hain
Ch2 | 200 m' fliv il A 20 GIEAD 5 pga Neg ((: Intens _
. AR = i ExdHF Dielay
- o = Fe 2 A [EREEEN S Set Color
Channels Time Baze Trigger Acguistion Display Save/Recall Marker Messure Limit Te=st Mathematics
OWE Converter FFT Zoom Histogram Mask Test Eye Diagram TOR FTDT Ltility Advance Option -
SCALEE S
alok
167 paidlv ﬁ B
oREY [

The Color Graded display allows you clearly view

00 & aff

any point of interest on the 1-GHz eye-diagram. |

Set Colar

21 eha [ 200 e 2 (f:A | 500 pore o FEX‘DW & Pos (" Neg

ExtHF
S :I B 800 ps j ("\rmk“:l

Channels Time Base Triciger Acquistion Dizplay SaveRecall Marker Measure Limit Test Mathemstics

EI S QE Converter FFT Foom Histogram Mask Test Eye Diagram TDR J TDT LHility Adwance Option

ELECTRONIC
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Measurements and Test

Types of Measurements

Tt 20 hnulo;,}

Graticule Measurements

10 by 8 display
graticule with

eye parameters

Grid, Axes, Frame =

Marker Measurements

Two X, Y, or XY
markers provide
absolute, delta

Measurement list [~
includes 42 NRZ |

43 automatic
measurements
are built for

Types of Measurement Test

Pulse Measurements

19 Amplitude,
29 Timing
and 5 FFT

Up to 15 statistic
measurements
of vertical and

Limit Test

Allows you to

compare up to

Mask Test

automatically |-

Standard, auto-
or custom mask
can be used for

Test is used to
determine the
margin of




Automatic Measurements

1CO

The PicoScope 9200A provides accurate Automatic Measurements. They make the measurement process fast and
easy, while reducing human errors, particularly essential for repetitive test. All measurements conform to the IEEE
standards. Measurements cover Voltage, Timing and FFT.

!, Pico Technology Pico 9000 PC Sampling Dscilloscope 12 GHz

Clear Display “ Run StopsSingls Autoscals... |Defauh Setup. |

Trigger

—Trigget

¥ External Direct
" External HF
~ Internal Clock
" Advanced

IMTERMAL RATE

10ps j

!' Freerun
" Triggered

!' FPositive

" Negative

hare... I

.

= Fle

Per

Lo
oA

IB

-

Copy..

I BADIl (v pos Meg
i ExtHF

¢ rtox EREIN -

=1ox|

Prirt... | Help |
Measure

—H Parameters

Timing Parameters
¥ Period

[ Frequency

[+ PosWidth

I Megiwicth

[™ Rise Time

[~ Fall Time

[~ Pos Duty Cycle
[~ Meg Duty Cycle
[~ Pos Crossing
[~ Meg Crossing
[ Burst Wicth
I~ cCycles
[ Timeg@Maximum
[ Timeg@@hinimum
[~ Pos Jitter p-p
I Pos Jitter RMS
[~ Meg Jitter p-p
[~ Meg Jiter RMS

Back I

Channels Time Baze

Trigyet

Acguisition

Display

SavelRecall

harker

Measure

Limit Test

tathematics

OJE Converter FFT

Zoom

Histogram

Mask Test

Eye Diagram

TOR # TOT

ity

Achvance

Crption

The PicoScope 9200A measures up to 10 parameters
simultaneously on 8 sources with maximum time
resolution of 0.2 ps and 2% vertical accuracy

= 19 Amplitude Measurements are made on vertical
parameters. They typically mean voltage. They are:

® Maximum, @ Minimum, @ Peak-Peak, @ Top, @
Base, ® Amplitude, @ Middle, ® Mean, ® dc RMS, @
ac RMS, @ Area, @ Cycle Middle, ® Cycle Mean, @
Cycle dc RMS, @ Cycle ac RMS, @ Cycle Area, @ Pos.
Overshoot, @ Neg. Overshoot, ® Gain.

=29 Timing Measurements are made on horizontal
parameters. They typically mean seconds or hertz. Main
of them are: @ Period, ® Frequency, @ Pos. Width, @
Neg.Width, ® Rise Time, @ Fall Time, ® Pos.Duty
Cycle, @ Neg. Duty Cycle, @ Pos Crossing, ® Neg
Crossing, @ Burst Width, @ Cycles, ® Time@Maximum,
® Time@Minimum, @ Delay.

=5 FFT Measurements are made on both vertical and
horizontal parameters. They typically mean volts and
hertz. They are: @ FFT Magnitude, @ FFT Delta
Magnitude, ® THD, @ FFT Frequency, @ FFT Delta
Frequency.

MEILHAUS
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Statistics Measurements P1cO

The PicoScope 9200A measures up to 4 statistics parameters simultaneously
L Pico Technology Pico 9000 PC Sampling Oscilloscope 12 GHz =10 =l
Clear Display “ Run Stop=ingle | Autozcale... IDefauIt Setup.. Unclo.... " Copy... Print... I Help | E The StatIStICS funCt|On Ca|Cu|ateS the
H e (= lirec li . .
a Trigger Measure following values of the automatic measurement
—Trigger
SOurce reSU |tS
{+ External Direct
" Ext ..
vl Ok ® Minimum
= Advanced ‘ Max|mum
IMTERMAL RATE . M ean . .
[ows 2 @ Standard Deviation
m @® Current Value
= reerin ® Amount of measurements
goered
=  Minimum and maximum are the absolute
]

extremes of the automatic measurements.

!' Pozitive

& Mean and standard deviation calculates the

4D [E— mean and standard deviation of the automatic
. ae et measurement results.
) Single ) ) )
With (Ch2) __1 s | = Mean is the statistical average of all results
e[ 200 mviav < jena | KIS vl A0 posC ey for a particular measurement.

| aoomy 25 - - - 5 o L . .
Channels Time Base Trigger Acouisition Dizplay SaveRecal Marker Measure Lirmit Test Mathematics E Standard dEVIa'[IOH meaSU I’eS the dISpeI’SIOI’l
OJE Converter FFT Zoom Histogram Mazk Test Eve Diagram TDR F TDT Litility Advance Option Of those measurement resu |tS

Simultaneous statistics measurements of Top, Base, Positive Overshot
and Positive Width of a pulse signal. MEILHAUS
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Mathematics

._.‘...-._ e

Math function
(waveform F1)

Math function
(operator, Divide)

The PicoScope 9200A supports up to four
simultaneous mathematical combination and functional
transformation of waveforms that is acquires.

Source (operand)
waveform (Ch1l)

. Pico Technology Pico 9000 PC Sampling Dscilloscope 12 GHz - Ellll
Clear Dizplary “ StopiSingle | Autoscale.. |Defau|t Setup. | Uncla.. | Print... | Help | ‘
Display ¢ ble... Mathematics -
Display —Function 4 |

" Dots

" Wectors

% “ar Persistence
€ Infin Persistence
= War Gray Scalin
™~ Infin Gray Scalr
" War Calar Gradir
€ Infin Colar Gradi

PERSISTEMCE TIME

!F1 !FS

CF2 & F4

COMSTART

Functional transformation of an
acquired waveform

= You can select any of the math functions as a
math operator to act on the operand or operands. A
waveform math operator is a math function that

.. . - ..‘ G - requires either one or two sources.
SCETH LEMGTH 1 -
= The operators that involve two waveform sources are:

-

® Add, @ Subtract,
@® Multiply, and @ Divide.

el 200 m'idi B g & :: EdDir & pog Meg
AlB Ext HF
v -400 m

3 e Os :l It Clk “:I

Display

The operators that involve one waveform source are:
@ Invert, ® Absolute, ® Exponent (e), @
Exponent (10),

® Logarithm (e), ® Logarithm (10),

@ Differentiate, @ Integrate, @ Inverse FFT, @ Linear
Interpolation, @ Smoothing, ® Trend and @ Sin(x)/x
Interpolation.

Channels Time Baze Trigger

QUE Converter FFT Zoom

Acouisition SaveRecal Marker Measure

TOR I TDT Liilitsy

Limit Test Mathematics

Ciption

Histogram Mazk Test Eve Diagram Advance

An examples of PicoScope 9200A Math Functions.
F1=Chl1+Ch2 F2=Ch1-Ch2
F3=Diff(Chl) F4=Inv(Ch2)

15



1CO

Fast Fourier Transform

The math option of the PicoScope 9200A includes FFT capabilities for examine the harmonic content of high-frequency
signals. You can perform FFT on any waveform. The record length of the waveform can be up to maximum 4096 points.

= Use the FFT function to:
@® Find cross-talk problems.
@ Find distortion problems in analogue waveforms caused by non-linear ampilifiers. | MEILHAUS

® Adjust filter circuits designed to filter out certain harmonics in a waveform. ELECTRONIC

¢ Pico Technology  Pico 9000 PC Sampling Oscilloscope 12 GHz - |E||5|
Clear Dizplay “ RFun StoprSingle | Agoscale. .. |Default Setup...l Unda... | Fririt... | Help |

a : | Marker & To compensates some of the limitations

of FFT analysis You can use windowing. The
window type defines the bandwidth and
shape of the equivalent filter associated with
the FFT processing.

& The PicoScope 9200A supports six types
of windows:

® Rectangular FFT window, which does not
taper the time domain data,

® Five tapering FFT windows of different

Motion

* Iependent Shapes - . .

£ Fared » Hamming window
@M=TEATZMHZ 1 /dMM= 13128ns rm— . .

= on O of » Hanning window

» Flattop window
» Blackman-Harris window

chi [ il ch2 | 200 midiv il LR 1 (10 i il *BADIt 7 pog ™ Mg

€ aim € EdHF P Kaiser-Bessel window
] - - - -
I I - L o B2 e T EDE T =5
Channels Time Baze Trigger Acouisition Diizplay SaveRecall tdarker heasure Limit Test hathematics
OJE Converter FFT Foom Histogram hask Test Eve Diagram TOR § TOT Litility Advance Option

FFT analysis provides an extra dimension of performance with
simultaneous displays in the time and frequency domain.
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Histograms P N’

BN e ety
Technology

! yPico Technology Pico 9000 PC Sampling Oscilloscope 12 GHz =] 5|
Clear Dispiay | Run StopiSinglz | Autoscale... | Defautt Setup...|  Undo [ conv.. 1 Pt | hen |
Display Histogram

~Col ~Histogram

— A histogram is a probability distribution that shows the distribution of
£ Vaton acquired data from a source within a user-definable histogram window.

" Horizortal

= The information gathered by the histogram is used to perform
statistical analysis on the source. The most common use for vertical
histogram is measuring and characterizing noise and jitter on displayed
waveforms.

TRANSEARENCE
] =]
|

Defautt Colors

®on  Off

Run Uil
{* Stop ! Single
 Wavetorms

- The list of histogram statistics includes:
e P Scale lists the display scale in hits per division or dB per division.

- _J—F B Offset lists the offset in hits or dB. Offset is the number of hits or dB
E STl o G s cua o - | atthe bottom of the display, as opposed to the center of the display.
e e e e o e e » Hits in Box-The total number of samples included in the histogram
L Pico Technology Pico 9000 PC Sampling Dsilloscope 12 GHz I [ | bOX'
T . » Waveforms - Displays the number of waveforms that have
o - contributed to the histogram.

Limis
= Paired
" Independed

¢ Dots
 Wectors

" ar Persistence
" Infin Persistence
 Var Gray Scalin
" Infin Gray Scalir
& War Color Gradir
€ Infin Color Gradi

P Peak Hits - The number of hits in the histogram’s greatest peak.

» Pk — Pk - The width of histogram.

» Median - 50 % of the histogram samples are above the median and
50% are below the median.

» Mean - Mean is the average value of all the points in the histogram.

P StdDev - The Standard deviation (o) value of the histogram.

» u+ 1 StdDev, u + 2 StdDev, u + 3 StdDev - The percentage of
points that are within + 1o, + 20, or + 3o of the mean value.

REFRESH TIME

oA & ExtDir & pog Meg
(ol ¥/:] " ExtHF

o 5 =
ke mi‘ u mil "B 7 Int Clic mi‘

| cramets | TimeBass | Trioger | Acastion | Display | SeveRecal | Marker | Meswe | LitTest | Methemstics | T ——— 17
[oJEchvener[ FFT I Zoom ] Histogram lMaskTest lEyED\Egraml TOR £TOT I Uity ] Advance ] Option ] I CI'RDNIC
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Eye Diagram

1CO

nology

T(( :H

8

/

Process of building Eye
Diagram includes serial
acquisitions of waveform
data base

Resulting eye diagram

= Eye Diagram is valuable because of
comprehensive view of all signal integrity
faults(except clock jitter):

Noise

Jitter

Reflections

Ringing

Inter-symbol interference
Power and ground coupling

NE

MEILHAUS

@ Eye Diagram Problems with Sequential Sampling
Oscilloscope:

® Itis not possible to resolve pattern dependencies

® Averaging is not available

® Input Dynamic Range is =350 mV

® Random Noise and pattern dependent, deterministic
errors mask each other

ELECTRONIC 1



A typical PicoScope 9200A Eye Diagram pico
with Mask, Margins and Histogram :

Customizable Mask
with Margins

g Pico Technology  Pico 9000 PC Sampling Oscilloscope 12 GHz
Clear Display " Fun Stop/Zingle I Autoscale. . I Defautt Setup...l Undo...

Time Base

II Copy... Print...

niable... External HF

—Time Baze

Units = Cramte ek

2 Create " ask...
+ Time :
~ Bit Period ;

Bit Rate
|51 G400 bz v|

Mode

Histogram window

2.5-Gb/s
Eye Diagram

Using Histogram on the
eye crossing to
characterize jitter

\

R LInilfAction. ..

Mean Histogram
= ena | zoo mviav = NEIA measurement results

il CUERD o =i}

" aiB = {+' Ext HF
Y Y - /\ s
ZI L av E‘ +e K ZI itk | 0% E‘
Channels Time Baze Trigger Acguisition Dizplay SaveRecall Iarker Meazure Limit Test athemstics
OJE Converter FFT Zoom Histogram Wask Test Eve Diagram TOR S TDT Litility Advance Option

MEILHAUS
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Examples of NRZ Measurements

0 Technology Pico 9000 PC Sampling Oscilloscope 12 GHz

Clear Display Run StopiSingle | Autoscale... | Defautt Setup. Undo :
1 1 is

Eye g
~Eye Parameters——

=lolx|
Frit Help

Measurements of 622-Mbit Eye Diagram

ACRMS © Time
[ e Power & Bit Period
[ &vg Povest dBim
[~ Crossing %
[~ Crossing Level
¥ ExtRatlo dB
[ ExtRatio%
- £ ame M ments of 1.25-Gbit Eye Di m
I Eve Ampitue easurements or 1.2o- iteye blagra
Eye Helght
[~ Eye Height dB
il
- Moo ico Technology g Oscilloscope 12 GHz N ] 4|
r miﬂ Clear Display Slop/Single Autoscale... | Default Setup.. Undo.. 1 Prit.. Help
i
[ Meg Owershoot
[ Maise P-p, One Eye Diagr. o Ehe
[ Haise P-p, Zere Eye Paramelers—| ~Time Base
e e o
[~ Moise RMS Zero =
[~ One Level [ ACRmS (= Tme
[ PeakPeak [ g Pawer " Bit Period
¥ Pos Overshoct Avg Powver dBim
[ RMS [~ Crossing % Bithate
[~ S /M Ratio — [" Crossing Level 1250 Ghis  +
[ S N Ratio dB on @ off V¥ Exx‘i gztlm gf
m i[u]
e DELTA DELAY: A
Back 0 Bit =] [~ Eye Ampliude  Main
| [ Eve Height " Intens
cht PN - | cra [ oo S| COA | 2] GIEADI pos ey [ Eve Height B & Delay
v u AIE o EHF [ Mao
B 0V s &a 20 A o IEREEE - r m:f"
[ Channels l Titne Bare I Trigger I Scouisition l Display l SaveRecal I Warker I Measure [ Limit Test l Methematics ] [ hin
Neg Overshoot
IOJE Cnnverter] FFT I Zoom I Histogram ] Mask Test ] Eye Diagram I TOR (TOT I Uity [ Advance ] Option I [ Noise P.p. One
[ Maise P-p, Zero
[ Maise RMS One
o Technology Pico 9000 PC Sampling Oscilloscope 12 GHz I a1 [ Moiss RMS Zera
One Level
Clear Display Stopssingle | Autoscale... |Defaut Setup...|  Unda. Comy Print.. Help [ Poak-Poak
; = [ Pos Owershoct
Display Time Base [ RMS T |
W /N Ratio
 Display  Time Biase il Con @ off
L ul
= daeled DELTA DELAY
Dots
g Back —
" vedlors (% Bit Period _ Back | s =
" Var Persistence ﬁl ch2 [ 200 meviciv il F| FERDr @ opoer g
 Infin Persitence £l O ERHF
oy
" Var Gray Scalin ZI ZI :I (" Int Clk
€ Infin Gray Scalir [ Channels I Time Base l Trigger [ Aeouistion l Display l SaveiRecall I Marker I Measure l Limit Test I Mathematics ]
(¥ Var Color Gracht [OIE CunvenErI FFT ] Zoom [ Histogram ] Mask Test ] Eve Diagram I TOR /TOT I Uity ] Advance I Optian ]
" Infin Color Grai

Measurements of 2.5-Gbit Eye Diagram

Con @ o |

DELTA DELAY

0Bl ﬁ

®EADI @ pos ™ peg
 ExtHF B

j'— £ j f‘  Int Clk

I Channels l Time Base l Trigger IAcqu\snmn l Display IS&VEIRBCEHI Marker I Measure I Limit Test lMalhamstlcs]
IOJECUnvErlErI FFT ] Zoom I Histogram ] Mask Test IEyEDiagram] DR/ TDT I Uity I ASdvance ] Option ] ()
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RZ Eye-Diagram Analysis Pli/g}

The PicoScope 9200A quickly measures 43 fundamental parameters used to characterize an
return-to-zero (RZ) signals. Up to four parameters can be measured simultaneously.

L] 3 Pico Technology Pico 9000 PC Sampling Oscilloscope 12 GHz - |EI|5|

Clear Displa\;l Run StopiSingle | Autoscale. . |Defauﬂ etup..l Linclo Print... I Help |

Eye Diagram n & Display

—Eye Parameters—— —Display

™ Dats
:  Wectars

Elﬂ Time: ™ “ar Persistence
Cycle Area " Infin Persistence
Evve: Width e 8 o ‘-fa.r Gray Scallh
™ Infin Gray Scalic
% “ar Color Gradi
€ Infin Calar Gradi

Eyye Wicth %
Fall Time

Jitter P-p, Fall
Jitter P-p, Rize
Jitter RMS, Fall NSRRI O - -
Jitter RMS, Rise
Medy Crossing

REFRE=H TIME

Pz Crossing
Pos Duty Cycle
Pulse Symmetry
Pulze Width

Rize Time

_ Back | 91 MBits 1 1391
Shene | 200 mvicv S CTA CIBRDI 5 b ™ ey
- —  aiB ' Ext HF -
kil = o ontak | o0 =
Channels Time Bagze Trigmer Acquistion Dizplay SaveRecal Marker heasure Limit Test Mathemsatics
OJE Converter FFT Zoom Histogram Mask Test Eve: Dizgram TOR A TOT LHilitsy Acvance Option

. M The PicoScope 9201 measures 139-Mbit RZ eye-diagram

ELECTRONIC
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Mask Test P N4

Technology

For eye-diagram masks, such as those specified by the SONET and SDH standards, the
PicoScope 9200A supports on-board mask drawing for visual comparison. The display can
create gray scaled or color-graded display to aid in analyzing noise and jitter in eye-diagrams.

| ¢ Pico Technology Pico 9000 PC Sampling Dscilloscope 12 GHz

Clear Display || Run Stopisingle | Autoscale.
@ Mask Test quickly characterizes: | Dislay

—Dizplay

=01 x|

I Help |

Mask Test

Mask Test

Noise " Dots
\]Itter " Wectars

. = War Persistence
Aberratlons " Infin Persistence

 War Gray Scalin

Rlse Tl me ((i Infin Gray Sealic
. “ar Color Gradic
Fall Time

" Infin Color Graci

Creste Mask. ..

REFRESH TIME

on % Off

& On-board mask drawing capability
allows simple, operator-independent visual
comparison of signal to standard mask.
Picture demonstrates a SONET/SDH
(OC64/STM16) signal compared with the
standard mask, showing a compliant
waveform.

Run Urtilf.ction....

et [ coomve - cn: EEEINER - C 4 EEEEEE - BEOT % opos( nes
ul Y m o TAID PR = — <
0 Z‘ > B 391.92 ps Z‘ lgil s =50 mY Z‘
Channels Time Base Trigoer Acquisition Display SaveRecall Marker Messure Limnit Test Mathemsatics
g MEI [‘HﬁUS OJE Conwverter FFT Zoom Histogram Mask Test Evye Diagram TOR S TDT LHilitsy Advance Ciption
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Creating Custom Mask N4

Five pictures below demonstrate how PicoScope 9200A
builds Custom Mask for NRZ waveform

1. Create the top 2. Create the center 3. Create the bottom
Polygon of the Mask Polygon of the Mask Polygon of the Mask

Trig'd Mt trig Mot trig

20GHz 7382 GSals Persist iz enable... External 20GHz 7382 GSals Persist iz enable... External
Sample Aatomssk ot trigy Sample A tomask ot trigy

1

Tatal Wims 1ME&k
Failed Samples 281 hits
in Pokygont 51 hits
in Pokygon2 28 hits
in Polygon3 201 hits

MEILHAUS
ELECTRONIC

4. Create full Mask 5. Perform Mask Test 23



Mask Margins

..////7

nology

Mask Margins are used to determine the margin of compliance for a
standard or scaled mask. The PicoScope 9200A goes beyond basic
testing with mask margin analysis for process monitoring.

L . Pico Technology Pico 9000 PC Sampling Oscilloscope 12 GHz

| petaut setup...|

Clear Display || Run Stopdsingle | Autozcale
Display A

—Display

" Dots

~ Vectors

" ‘ar Persistence
™ Infin Persistence
" War Gray Scalin
* Infin Gray Scalir
 War Color Graciit
7 Infin Color Gradi

REFRESH TIME

Print... |

=101]

Help I

Test
@ on ( Off

Mask Test

Channels

Time Base

Triger

Acquisition

Display

SaveRecal

arker
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Mask hits/failures are
easily viewed with red pixels.

/5' Mask Test results show:

Total Waveforms
Failed Samples
Mask Hits

Mask Margin Value
Margin Hits

VVVVVYY

Mask margins are used to determine the margin of compliance for a
standard 2.5 Gbps STM16/0C48 eye-diagram or scaled mask.

Margin Hits In Polygon
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Examples of Mask Test

o ] b4
i Print. . | Help |
Mask Test

] yPico Technology  Pico 9000 PC Sampling Oscilloscope 12 GHz

Clear Display I StoplSingle Autoscale.. Defaut Setu Unda... I '
Display L

Display

Mask Test and 20-% Margin Test
performed for a standard 2.5 Gbps
STM16/0C48 eye-diagram.
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o el
on ort Clear Dizplay} Fun  StopfSingle | Autoscale... | Default Setup.. I Unclo ICopy | Prirt... | Help.... ”D|SF'L.»"-\Y |

" Dets

" Vectors

= Var Persistence
= Infin Persistenc
i War Gray Soalir
= Infin Gray Scalin
" War Color Gradi
% Infin Color Grad

Fun Urd

CUERDI G pos ey

i ArB ~ ExtHF

chi <] ena [ 200 mvtv ﬂ Cla

o E = = ot e IKCLRI -
Channels Time Base Trigger Acouistion Display SaveRecsll Marker Measure Lirmit Test Mathematics REFRESH TIME
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Mask Test and 20-% Margin Test —
AWETORm. ..
performed for a standard 9.5 Gbps — -
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% 1 2

STM64/0C192 eye-diagram.
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+ ExtHF
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Integrated Optical Channel Plc,//(}/

Technology

Optical
Input

Signal Q

Optical 4-order

Y Receiver Bessel-
Thomson

l Filter

Average
Power

Monitor

=¥ The integrated optical channel can be used as a fully calibrated SONET/SDH/Gigabit
Ethernet or Fibre Channel reference receiver or as a wide-bandwidth receiver.

9 GHz PIN/TIA module for 12.5 Gb/s rates
62.5 um MM fiber, SMA or GPO output
780 nm through 1550 nm applications
Low frequency response to DC
Adjustable DC output level

400 V/W [ Conversion Gain (1310 nm)

th Th th th th th T

odule s , ‘
GPO Modul %‘ -
\\/
450 V/A Transimpedance Gain
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Optimal Optical Receiver. Bessel-Thomson Filters ]_:)\M

Technology

e Filters are used with optical channels for compliance testing.

e For example, SONET/SDH, Gigabit Ethernet, and Fiber Channel standards have defined the
compliance tests for consistency in standard measurements. These tests must be performed in a specific
bandwidth. This bandwidth is achieved using the filters in the optical channels.

e The compliance tests then verify the performance of the input signal in that bandwidth.

e The filters concur with specific SONET/SDH, Fiber Channel, or Gigabit Ethernet data rates.

e The filters available for the optical channel in the PicoScope 9200A are remote and optional. They
should be placed between the output of the O/E converter and the input of the selected electrical
channel (see Figure above).
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Optical Bandwidth plc}}

A

y Pico Technology  PicoScope 9000 PC Sampling Oscilloscope 12 GHz - |E||L| * . Pico Technology coScope 9000 PC Sampling Oscilloscope 12 GHz — Dlil
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C -~ P 2 B Eid  ORTS - CRatw £
Channels Time Baze Trigger Acuisition Dizplay SaveRecall Marker Measure Limit Te=st Mathemstics Channels Time Base Trigger Acuisition Display Save/Recall Marker Measure Lirmit Te=st Mathematics
0 Converter FFT Zoom Historam Mask Test Eve Disgratn TORITOT Ltility Advance Option OE Converter FFT Zoom Histogram Mask Test Eve Diagram TORITDT Litility Acvance Option
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Eye Diagram Measurements of Optical pico
Signals <~

Scope 9221 Optical Communication Analyzer 12 GHz _ gl x|

Clear Display I Run StopdSingle I Autoscale. .. IDefaun Setup. Prirt... I Help
0/E Converter ! 1 Eye Diagram

O Converer e = Optical OC-48 2.5 Gbps Eye-Diagram

O/E Converter . . .
& o = Measurements with No LP-Filtering
" ch2 | Eit Rate
w I Bit Time
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g ;53; b I Cycle Area
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™ User Defined ™ DutCycDist %
I~ DutCycDist s
Uzer Wavelenoth
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Lsopm :I ™ Eye Wicth 3
I Fall Time
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[ Jitter P-p Clear Display I Run Stop/Single | Autoscale... IDefauIt Setup I Uncio.... Print... I Help I
[V Jitter RMS 0/E Converter B Eye Diagram

it UE Converter rEye Parameters
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A gﬁ Converter I~ Area
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I™ Bit Time
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- @131 pm Cyele A
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& Gomk Rec | 0V = I~ DuCycDist =
Useryiavelenott
Channels Time Base Trigger Acyuisition Display SavelRecal Marker Measure Limit Test Mathemstics FFT Iﬁ I~ Eyewidth
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OJE Converter Foom Histogram | Eye Diagram | Mask Test Jitter Generators TDR [ TDT Advance LHility [ Eye'vith %
[ Fall Time
I Frequency
v Jtter P-p
[V Jitter RMS
E . . I~ Period
Optical OC-48 2.5 Gbps Eye-Diagram I~ e Tine
Measurements with LP-Filtering.
LP-Filter: Mini-Circuits Model NLP-2950 -
ac
(-3 dB BW about 3 GHz) — —
 Prescaler © Fo= 0 les
L Comdeck [ =
&8 & Clack Rec | " EI
Channels Time Base Trigger Acouisition Display SaveRecall Marker Measure Lirmit Test Mathematics FFT
OVE Converter Zoom Histogram | Eye Diagram | Mask Test Jitter Generators TOR S TDT Acvance LHility
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OC-3 Laser Measurements N7 4

de iz enable... External Direct
Freerun

Eye-Diagram Measurements without (left) and with LP-Filtering.

Source: Anritsu 1570A Sonet/SDH Analyzer, Signal: Optical 1,31 um, -8 dBm, OC3, Trigger: Locked to signal
OE-Converter: IR 10 GHz, S/N IC-0001, Filter: Mini-Circuits Model NLP-200
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OC-48 Laser Measurements N 4

Eye-Diagram Measurements without (left) and with LP-Filtering.

Source: Anritsu 1570A Sonet/SDH Analyzer, Signal: Optical 1,31 um, -4 dBm, OC48, Trigger:156MHz.|
OE-Converter: IR 10 GHz, S/N IC-0001, Filter: Mini-Circuits Model NLP-2950
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Pattern Sync Trigger

(Averaged Eye Diagram in Eye Line Mode) 2

BN A

Pico Technology  PicoScope 9221  Optical Communication Analyzer 12 GHz
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Optical Test Setup with built-in Clock Recovery

Technology

Use the clock recovery trigger when the trigger signal is a NRZ data pattern
with any data rate between 12.3 Mb/s and 2.7 Gb/s.
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TDR Measurements P S

A

Time Domain Reflectometry (TDR) is a method of characterizing a transmission line or
network by sending a signal into one end and monitoring the electrical reflections.

. i i i xi
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TDT Measurements

Tec hnnln(fv

% . Pico Technology PicoScope 9211  Digital Signals Analyzer 12 GHz — IEllll
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= The internal generator generates an approximately 400-mV negative step.

= As in TDR the Reference Plane is a physical location where the transmission line (the end of 80-cm
precision coaxial cable) is connected to the DUT.
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TDR/TDT Correction PicC
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= 100-ps normalized time gives 1% ringing = 1-ns normalized time gives 0.6% ringing



Test & Measurement World 2009
BEST IN TEST FINALISTS

2009 BEST IN TEST FINALISTS

OSCILLOSCOPES:

— DLM2000, YOKOGAWA

— DPO3000, TEKTRONIX

— INFINIIVISION 7000 SERIES, AGILENT TECHNOLOGIES
— M-CLASS, ZTEC INSTRUMENTS

— PICOSCOPE 9201, PICO TECHNOLOGY

— WAVEPRO 7 ZI| SERIES, LECROY
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Test & Measurement World 2010
BEST IN TEST FINALISTS

2010 BEST IN TEST FINALISTS

OSCILLOSCOPES:

- DL/DLM6000 Digital and Mixed-Signal Oscilloscopes,
Yokogawa Electric
- Infinitum 9000 Series Oscilloscopes, Agilent Technologies
- MSO70000 Series Mixed-Signal Oscilloscopes, Tektronix
- PicoScope 9211 PC Oscilloscopes, Pico Technology
- WaveMaster 830Zi Oscilloscope, LeCroy
- ZT4420, ZT4430, and ZT4440 Series Modular Oscilloscopes, ZTEC Instruments
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