PicoScope 9000 Series
and the NEW 9300 20 GHz
Sampling Oscilloscopes

Pete Darby Sampling Consultant



Here Sits Much of the World’s Sampling
Scope Expertise ....

This is the core development team at
 Eltesta, in Vilnius, Lithuania.

. | hese guys wrote the book on the history
== of Oscilloscope design on the other side of
the Iron Curtain,

Eltesta once owned 20% of the global
Oscilloscope market!




Eltesta Product History .....
(nee: Vilnius Measurement Institute)

1990 30GHz

1994 30GHz

Ny

Technology

Tl

1982 5MHz 1kSa DSO

1994 1GHz DSO



But these days, Eltesta design these ...
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Who made the bigger step forward ?
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PicoScope 9000 Series
and the NEW 9300 20 GHz
Sampling Oscilloscopes

Pete Darby Sampling Consultant



Agenda

Agenda

« Sampling theory

 The new 9300 20 GHz Sampling Oscilloscopes
* Refreshed but familiar Software

« 9200 v 9300 series comparison

Presentation Format
‘First Touch’ — The Distributor Role
‘High Touch’ - Pico Technical Support
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9000



Real-time Scope vs Sampling Scope

Real-time Oscilloscopes Sampling Oscilloscopes
« Can capture single instantaneous « Can capture cyclic signals
or repetitive events repeating patterns

« Lower ADC resolution, but high steady data rate

sample rate increases error « Have lower sample rate

(expanded in next slide)

* Long record length

_ » Wider bandwidth for lower budget
» Advanced triggers to capture

intermittent events » Lower intrinsic jitter and noise
« Serial bus decoding » Eye diagrams and mask testing
 Ideal for general use and fault « Best choice for TDR/TDT
diagnosis

* Lower cost of ownership
* Real-time GS/s sampling is
EXPENSIVE



Real-time Scope vs Sampling Scope TS

Tt'[l

Real-time Oscilloscopes

Can capture single instantaneous
or repetitive events

Lower ADC resolution, but high
sample rate increases error

Long record length

Advanced triggers to capture
intermittent events

Serial bus decoding

|deal for general use and fault
diagnosis

Real-time GS/s sampling is
EXPENSIVE

Sampling Oscilloscopes

« Sampling scopes could have longer
record length but this delays next
trigger and slows the acquisition

« Have lower sample rate

It is really the dynamics of the Sample
timing ramp/DAC and the track and

hold that defines sampling rate
(our sampling rate is faster than most competition,
Lecroy 10MS/s)
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Analog Oscilloscope

/\\/ AttenuatorHDelay LineH Vert Amp]_>/ h

Input signal

Display
v

( h
Trigger |— Sweep Gen
[ ] & horiz Amp k p,

(5 J

Analog Oscilloscope (screen storage)
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Real-time Digital Oscilloscope

Sample ADC
And Hold

Real-time Digital Oscilloscope
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Sampling Oscilloscope

‘_—V Sample ADC Memory
Input signal And Hold

Clock

Trigger Sampling Strobe
Input

Sampling Oscilloscope
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Analog Bandwidth

‘Analog bandwidth’ is the maximum frequency that can
pass through the front end of an Oscilloscope

0dB —
B = R i W

Amplitude dB

20 GHz
Frequency Hz (log)
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Bandwidth and Rise Time

T tl ol);,}

Choose a Scope with enough bandwidth for the
application:

« Signal transition time
« Signal clock or data rate
« Signal rise and fall time

« Signal narrowest pulse

Effects of too little bandwidth:

« Amplitude and timing errors

» Loss of high frequency aberrations and detall

15



Measured Rise Time Error vs Bandwidth

Technology

When the Scope Rise Time Slowing Error

Bandwidth (BW) is: IS:

Equal to Signal Edge BW > 41%

Twice as fast as Signal

0)
Edge BW > 12%
Three times as fast as
0
Signal Edge BW > o7
Five times as fast as Signal > 204

Edge BW

16



Bandwidth and Data Rate plCC}

g i o
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Technology
=T

Calculating bandwidth from Data rate:

[ 34 Harmonic = 3 x Bit rate} ES“‘ Harmonic = 5 x Bit rate }
2 2

Application example
PCle R1.0a has a data rate of 2.5 Gbps (1.25 GHz frequency)
Bandwidth required to see 5 harmonics is 1.25 GHz x 5 = 6.25 GHz

V

5th ~~_/

harmonic
3"d harmonic--

1st harmonic--




Sampling Methods — Equivalent Time 1

« Data points are acquired sequentially from many cycles to build one screen image

* PicoScope 9300 sample rate is 1MS/s, bandwidth is 20 GHz



Sampling Oscilloscope?

« Sampling?

« Convert High Speed signal (GHz)
In a low frequency copy (kHz)

GHz pulses F copy 00 @
j\, j\,]\,]\,]\, Sampling A A, S
—— Module O OO0
% 1

Sampling Strobe Ext. Trigger



Sequential Equivalent Time Sampling

In Sequential Equivalent Time mode the Oscilloscope
acquires one sample per external trigger independent of
timebase settings.

When a trigger is detected, a sample is taken after very short
but well-defined and gradually increased delay.

When the next external trigger occurs, a small time increment
IS added to delay and the next sample is acquired.

The sampling Oscilloscope generates the programmable
delay using an internal triggerable oscillator.



Trigger derived sampling of HF Sinewave

nnn\nn\nnn\nn\n \| | || || H
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Sampling Oscilloscope Screen Display

Enough samples to

begin to display a
waveform

« Every sample is triggered ! - vastly reduces jitter over clocked RTO’s

 Re-arm time can be many thousands of cycles

* Pico sampling oscilloscopes have the fastest re-arm time (<1 ys)
« Samples can be taken at ~ 1 MS/s (= faster waveform capture)

« The samples gathered are sequentially displayed (top left).




Continuing the process we generate a low frequency
version of the HF waveform.

And can amplify and digitise with a very high performance,
low noise, low distortion but relatively slow ‘oscilloscope’.




Sampling Oscilloscope Sine Display

Sampling Oscilloscope Screen Display

With added noise to
show the beginnings of
a persisted display




| | 1CO
Comparing the 9200 & 9300 Series P S

Specification 9200 12 GHz Series 9300 20 GHz Series

Input Channels (Connector and Impedance) 2 Channels (SMA 50 Q) 2 Channels (2.92 50 Q)
Bandwidth and (Risetime) 12 GHz (30 ps) 20 GHz (17.5 ps)
Input Range, Noise, (Resolution) + 1V, 2mVrms, (16 bit) + 1V, 1.5 mV rms (16 bit)
Timebase Range 10 ps/div to 50 ms/div 5 ps/div to 3.2 ms/div
Best Time Resolution (ETS Rate) 0.2 ps (5000 GS/s) 0.06 ps (20 000 GS/s)
Maximum Sample Rate (Store Length) 200 kS/s (4 kS) 1 MS/s (32 Ks)
Channel Timing De-skew (Resolution) 10 ns (1 ps) 10 ns (1 ps)
Trigger Bandwidth Direct (Pre-scaled) 1 GHz (8 GHz) 2.5 GHz (14 GHz)
Trigger Jitter and Stability 3.5 ps rms + 20 ppm of delay setting 2.5 ps rms+ 20 ppm of delay setting
Clock Recovery Input 12.3 Mb/s to 2.7 Gb/s 12.3 Mb/s to 11.3 Gb/s [Model 9302A]
Pseudo Random Bit Sequence Pattern Length 710 2x10°° -1 (approx. 65 thousand) 710 2x10° -1 (approx. 8.3 million)
Integrated Signal Sources Step, PRBS NRZ, PRBS RZ, Timebase Clk Pulse, PRBS NRZ, PRBS RZ, 500 MHz Clk,

[All Models] Meander, Trig Out

100 ps fast edge [Models 9211A & 9331A] [All Models]
Time Domain Reflectometry and Transmission 100 ps 20-80% transition at ?? V pk-pk Available Shortly
Display volts, ohms or rho by time or distance.

Typical Distance Resolution 42 mm (1.65 inches)
Optical to Electrical Conversion Bandwidth 8 GHz [Model 9221A] Available Shortly
(Fibre modes & wavelength) Single and Multi-mode, A = 750 - 1650 nm

« Better bandwidth, sampling interval, noise & jitter, store length and clock recovery
» Fastest available sampling rate and waveform build in any sampling oscilloscope!



PS9301 Front Panel

. pico
r¢ n

Technology

Notice:
2.92 connectors for 20 GHz inputs
and SMA connectors for trigger.

These are compatible types, but the better
2.92 connector should be used at 20 GHz

27



PS9301 Block Diagram plCO

N
Technology

LAN LAN/
- (- .- - gl
ARM Controller
Micro-
Controler
o N— > HS USB USB
Transceiver
Ch 2 Input
——— ]_ FPGA

—> Auxilary Output
: Coarse Fine Output Former >
External Trigger
Input Delay Delay
Generator Generator

Prescale
Trigger Power Supply 12V DC

Input (DC-DC convertors) |




PicoScope 9301 Applications

SIGNAL ANALYSIS

* Electrical standards compliance testing

» Eye-diagram analysis :

P11

oy

N 4

Techn (Jlo-gy

RF COMPONENT TESTING

* RF components
» Cables and connectors
* Pulsed RF switches

¢

HIGH-SPEED DIGITAL COMMUNICATIONS

+ Design and verification of telecom and datacoms elements
» Manufacturing and testing for ITU / ANSI conformance

» Mask testing

R&D

* Microwave & RF characterisation
* High-energy physics
* Digital design

¢

SEMICONDUCTOR TESTING

* Microwave & RF characterisation
* High-energy physics

* Digital design

* Informative waveform displays

<

MANUFACTURING

* Limit and mask testing
» Testing for ITU / ANSI conformance
« Automatic test systems
* Auto-calibration routine




Connecting to a PS9301 Sampling ‘Scope

*; t OR Trigger k; ,f OR
Signal Trigger y p Trigger to 14 GHz y g Trigger
to 14 GHz W10 2.5 GHz \/ \/ W0 2.5 GHz

-~

»

5

Y

Signal and Trigger
available from
device under test at 50 Q

Only Signal available from
device under test at 50 Q

31



To Demonstrate a PS9301 .....

nology PicoScope 9301

----------

PPPPP

wggkjjlig
HHE l3e

s (B i

lay + Positi

Revealed Menu

500 MHz CIk

'RZ Data

~ NRZData

Menu bar and basic controls above




Comprehensive Measurements

Pico Technology  PicoScope 9301  Sampling Oscilloscope 20 GHz

FEENrEDS TS VTS

Scope ExtDirect FPos
F=100 kHz Trig'd

|V|easurements
2) Select ’Param@ters . /
3)‘ Selti 0 to 10‘ ‘auto measure oarametefs

VIeW results N measuréments WlndOW iia’i

A

' ‘! Y !

iui‘ i’! I‘i‘. id
!."I !ll

S@J@d otatistics ﬁ%wlder numerlc""p%ﬁSDectlve

m(shown below).

ot i
499.5 MHz
2002 ns
467.6ps
19.9ps
3278 ps
2 53.333 psidiv
[»[D]<]

Frequency (Ch1)
Period (Ch1)

Rize Time (Ch1)
Pos Jitter p-p (Ch1)

[!‘.uto]-[ I'-Iax]-[ Mid ]-[ Min

Current Total Wims Minimum Maximum Mean Std Deviation
500 MHz 36905 493.3 MHz 501.3 MHz 499.9 MHz 367.6 kHz
2ns 36905 1.995 ns 2.00F ns 2ns 1.471 ps
477.2 ps 4583.6 ps 454.T ps 469.5 ps 4,47 ps
26.53 ps 36856 6.633 ps 26.53 ps 2127 ps 2.688 ps




Comprehensive Measurements ....

RN A A

Auto Measurements

Single-Shcrt_

|2\ statistics |

Source
Ch1 ¥|

18 X (time) parameters

17 Y parameters
13 Channel to Channel
with or without statistics
15 NRZ Time
27 NRZY Params
with or without statistics
17 RZ Time
26 RZY Params

with or without statistics

|m Trace-to-trace Measurements |

X Parameters

Tl ~%_ Neg Cross |
FHINEE == ][} Burst Width
3} Poswidth  ({|flfif] Cycles

1 NegWidth  |_jF Time@Max
AT T ./~ Time@Min
“4_ Fall Time E%3 Fos Jitter pp
ft [ Pos DCycle | SRy
11 Heg DCycle |t Neg Jitter pp
|*~ Pos Cross | Heg Jitter rm

Y Parameters
]~ Maximum |/ dcRMS

_J~ Minimum  |[# Cycle dc RMS
j_ Top :f\;f ac RM S

_J: Base :f\af Cycle ac RM 5
I Peak-Peak f Pos Overshol
i Amplitude :E Heg Overshol
AF middie Af Area

JF Mean Hf Cycle Area | ) _lmum [Auto Hmuﬁuml_
M Cycle Mean | R Current Total Wfms Minimum Maximum Mean Stmvm )
Frequency (Ch1) 500 MHz 36905 498.3 MHz 501.3 MHz 499.9 MHz 367.6 kHz

o> FFT Parameters

138 Total Measurements

Period (Ch1) 2ns 36905 1.995 ns 2.007 ns 2ns 1.471 ps
: . Rise Time (Ch1) 477.2 ps 36905 453.6 ps 434.T7 ps 469.5 p= 4347 ps
| Clear All Measurements | Pos Jitter p-p (Ch1) 26.53 ps 36856 6.633 ps 26.53 ps 21.27 ps 2,338 ps




Vertical Histogramming

Select ‘Histogram’ on the Menu Bar
2 S "‘Ix.lect ‘Vertical’ on thé" revealed menu
/3) Chd,ose ‘Run until Stop Waveform or Sample C0unt

4) Cllckland drag th& data wmdow as requir

‘II ||s

|
[
|
i

Note that a ‘Run Until’ Stop histogram will
appear unresponsive over time

—[Iislnl_pi-I]-[Scales} [Autﬂ]-[r-lax]-[lid]-[ﬁin]-
78.2 khits/ Peak Hits 390.201 khits Std Deviation 26617 mvV

0 hits Pk-Pk 757.62 mV Mean £ 1 StdDev 526758 %

43.7853 Mhits Median 261.28 mvV Mean £ 2 StdDev 100 %

10374 Wims Mean 197.44 mV Mean £ 3 StdDev 100 %

-1M7.55 mV Max-Max 706,87 mv Kax 640,09 mv

Scale
Offzet

Hit= in Box
Waveforms
KMin




Histogram used to determine Noise Floor and Offset

MNoise = 1.35mY rms

[Max|{ Mid | Min |-

171 khits/ Peak Hits = 856.292 khits Std Deviation = 1.3529 mV
0 hits Pk-Pk = 14.375mV Mean + 1 StdDev = 69.924 %
Hits in Box = 27.1455 Mhits Median = 5mV Mean + 2 StdDev = 95.576 %
Waveforms = 7388 Wfms Mean = 4.9364 mV Mean = 3 StdDev = 99.753 %

Min = -2.1875mV Max-Max = 0V Max = 12188 mV




Horizontal Histogram

Example of a Horizontal Histogram using a
very narrow data window at a logic threshold

& 30 n=s

—[Iislngm]-[i-’-cales] [Max]-[ Hid]-[l‘-iin]—
Scale 79.8 hits/ Peak Hits 319 hits 5td Deviation 1.5452 p=
Offzet 0 hits P-Pk 12.2 ps Mean =1 StdDev 70.219 %
Hitz in Box 5433 khits Median 715 p= Mean + 2 StdDev 96.19 %
Waveforms 2000 Wms Mean T7.54 p= Mean = 3 StdDev 99,687 %
Min 714 ps Max-Max 0= Max 83.6 p=




Display Features

RN A A

H Dots

Vectors

ﬂ Var Persistence
ﬂ Infin Persistence
Var Gray Scaling
Infin Gray Scaling
4 | \ar Color Grading

F#8 Infin Color Grading |

Trace Mode Refresh Time ,
M W= i A i L A
_ “" Per Trace | | 4 nmn [

| & ResetAll |

1) Using NRZ waveform, select the ‘Display’ Menu in the menu bar
Format | 2) Select “"Var Colour Grading’ (above display)

Screen

" Auto X 3) Click on the waveform and drag to left
:}W:m 4)  Set faster timebase using the basic controls (display below)
B= quadyr ' OR

5) Click outside the waveform to drag out a zoom window
6) Click to Zoom (actually starts and delays a second ‘B’ timebase)

Graticule

F"'-"—-T'I
- Frame - Off |

| < AddLabel |



9.95 GB/s Clean Eye pl O

‘-'1‘ Pico Technology PicoScope 9302 Sampling Oscilloscope 20 GHz DEBUG ver. (Press <F3> for debugging.) |0 ﬂ
File Edit View Setup Measurements Analysis System Utlity Help

EyeDiagram [CEEDE |BFEER Feol TESERFEDS T .| Sl = copy. | Display (B tein | X]

Source Measure Style

N (O o

F d Var Persistence

X NRZ Parameters ﬂ Infin Persistence

m Area

- Var Gray Scaling

3K Bit Time ¥ Frequency Var Color Grading
¥ K Crossing Tim & Jitter P-p

I Cycle Area [ € BRI ILE Trace Mode

¥ DutyCycDist 3| %X Period
2 DutyCycDist Rise B | g PerTrace |
| XK Eye Width |

¥ HRZ Parameters
(R Acrms R Minimum ,
g Neg Overshol - A Minimum o — ’ Screen
XX loise P-p On Bit Rate (Ch2) | ! i
ExS crossinase oA P B |Jitter RMS (Ch2)
=% Crossing Ley XX Noise RMS Oy Rise Time (Ch2)
X2, Noise RMS Ze A hZ)
XX One Level Eye Width % (Ch2)
5% Peak-Peak
X Eye Amplitud pos Oversho
X Eye High ¥R RMS
Prescale

ZX [LEVT 10T B 6 Sl Rafio dB Ch1 832 psidiv Ext Direct [N=
Ch1 Direct Ch2 Direct
FX Mean E:Z Zero Level | O i ir

[ & Resetan |

M

Format

& Auto

21.18 dB

Yy
Ga G900 09 S0 00 ©0 £3 &0
ROR R R R ORI R R

Graticule

=R Middle _ — : B Axes
| ] BEILALIE IS I !j"_ Trig'd | - Frame - Off

Int Clock |Clk Recove:y

- / | Y Channels FEFt Acquisition " Trigger Er_ H Save/Recall . Marker H— measure |
| %~ Clear All Measurements | |_foo Mathematics | |, Histogram 8 Eye Diagra Z=X Mask Test |®@ Aux In/Out f Utility | |'c.r Add Label |
t J
1§ J L J |

Note: Right click in the Menu

Vast array of automatic eye measurements and data bar, places the menu here



9.95Gb/s with 10 GB/s Mask

20 GHz 5.941TSals
1KS Sample
Compare with

CEm-

Create Mask

J3L Automask

¥E Edit Mask

Standard
T
Mask

(srussocre sssszops 14

Margins

| X=X Alignment |

Run Until

>top

S —

#%_ Failed Waveforms

#%_Failed Samples  Color Grade || Eye Diagram || Scales _Hax: Mid J Min]-
X Waveforms Total Wfms 238
& sooics g7 s Use the mask menu to apply, adjust

Select Action in Polygon 1:

in Polygon 3:

';r r— s margins or edit standard serial data masks
H Save

(; )“R__j 16.832 pS/diV _E_x;arect - Ext Prescale
| %> Erase Mask | - iA+Bi{ <[> D[ «]> Ch1 Direct | Ch2 Direct

1 ’ Recall User Mask } —_—

Int Clock |Clk Recovery
% »Jo[«]>] (T F Trigd |

| & Channels F}FL Acquisition | <% Trigger [—| Display [H] saverecan | ¥\ marker H— measure ‘

1 H Save User Mask }

], feo Mathematics | g, Histogram XX Eye Diagram [|X=XNEE A 00 W& Aux In/Out f’ Utility ’




PS9200 / PS9300 applied to
Serial Data Standards - 1.54Mb/s to 12.5Gb/s

T( 1C h nnlui_\

Serial Data Masks | # Masks To Bit Rate PS9000 Series Samplers

SONET 11 10.709 Gb/s

ETHERNET 10 12.5 Gb/s

Fibre Channel 31 10.5188 Gb/s PS9200 12 GHz Series
Capture & Display up to 24 Gb/s

PCI express 41 5 Gb/s 3"d Harm Capture to 8 Gb/s

— 5t Harm Characterise to 4.8 Gb/s

Infiniband 16 5 Ghb/s

XAUI 4 3.125 Gb/s
Capture & Display up to 40 Gb/s

SATA 24 3 Gb/s 3'd Harm Capture to 13 Gb/s
5th Harm Characterise to 8 Gb/s

ITYU G.703 14 155.52 Mb/s

ANSI T1.102 7 155.52 Mb/s

Total Masks 167




Compliance Acceptance Bandwidth plC/,/%’?//

RN A A

SATA gen. Il 6 Gb/s 50 MHz to 9 GHz
PCI E gen. 2.0 5 Gbls 100 MHz to 7.5 GHz
HDMI 1.3 5 7Gb/s to 2.25 Gb/s 300 KHz to 4.125 GHz
Display Port 2.7 Gbls 100 MHz to 5 GHz
FibreChannel 4.25 Gb/s to 8.5 Gb/s 100 MHz to 16 GHz
Infiniband 5-10 Gb/s Up to 5 GHz
XAUI 3.125 Gb/s 100 MHz to 2 GHz

10 GIigE 10.3125 Gb/s 100 MHz to 15 GHz



Comparing PS9200 with PS9300
622MHz Eye Histogram

e -a‘-.--_.-rwmr_:-w

920012GHz X g

Scale 5 Peak Hits =7 hits Std Deviation =11.415ps
Offset i Pk-Pk =43.888 ps Mean = 1 StdDev =61.856 %
Hits in Box Median =569.83 ps Mean * 2 SidDev =97 938 %
‘Waveforms i Mean =570.97 ps Mean £ 3 StdDev =100 %

Min 545 Max-Max =0s Max =594 28 ps

9300 20 GHz

K - . Peak Hits =7 hits Peak Hits = & hits
Histogram || Color Grade || Scales | Pk-Pk 43 358 psE Pk-Pk 45.607 ps

Scale 1.5 hits/ Peak Hits Std Deviation 134 ps . -
Offset 0 hits Pk-Pk Mean + 1 StdDev 61.074 % MEdIﬂI'I E'E'EE'E ps‘ MEdlan = 1'2233 ns

Hits in Box 149 hits Median Mean + 2 StdDev 100 % Mﬂﬂn ETUET F'S- MEEH 1.2255 ns
Wiaveforms 114 Wims Mean Mean + 3 StdDev 100 %

Min = 1.199 ns Max-Max Max = 1.2476 ns Max-Max 0= Max-Max D=




Comparing PS9200 with PS9300
622MHz Eye Histogram

9200 12 GHz 9300 20 GHz

Sid Deviation =13.484 ps Std Deviation =11.517 ps
Mean 1 StdDev =54.93 % Mean * 1 StdDev =60.836 %
Mean + 2 StdDev =100 % Mean 2 StdDev =99.272 %
Mean 3 StdDev =100 % Mean % 3 StdDev =100 %

Max =1.2857 n3 Max =92234ns




PS9300 622MHz Delay Eye

Channels CEERES (K 14 singie M1 Autoscale.. ] Acquisition

Fit Acquisition To...
S Single-valued signal

‘ | [cotor Grade | Units

(FE221MHz  Jlfreen  JL 00 _ Time
T | Bit Period |

Scale A

Sampling Mode

«[>[D]<]>]

Scale B
20 psidiv J 71 Random
Scale Offset (<[> D[P g Real Time
Roll
| 2s4my____| Delay v —
(v |sDw[af(v[asfo[¥]a] 1.072 ns Time Base Mode
Bandwidth Position <[> [0[<]p] AS\y Main
= run % W Intensified
B Harrow | (v ]af0[¥|a] | L Autoscale | Delayed
Desk
- sampling Channel

gy il

Os
[ ———

External Scale

Mode

|Histogram || Color Grade || Scales

Peak Hits
Pk-Pk

16 hits Std Deviation =

47.8 ps Mean =1 StdDev

|_ T Alternate |

Acquisition Mode
Oyl sampie. | &A% Min-Max Env |

2 Stable Avg |4 Min Envelope

45 Multiple Avg

R Max Envelope

Hits in Box 3.993 khits Median 1.1774 ns an + 2 StdDev
Waveforms = 1369 Wims Mean 11771 ns Mean 3 StdDev

Min 1.1535 ns Max-Max = 17.05ps Max
W 20 psraiv
A+B nﬂn > Ch1 Direct Ch2 Direct
| Int Clock CIkRecovery_ ¥ | a|DlW A |
(<[> o]« (=l mod | [ nea |

: ) o s ) " Trigger [E= Dpisplay [H] savemecan | J7 Marker H— measure |
| feo Math.. | ¥ Label | |fw Mathematics |...||||u.. Histogram |KZ Eye Diagram | E=X Mask Test W Aux IniQut O O/ Converter | J~ utility |

Record Length

1.2013 ns

[T Ext Prescale | Level

Run Until

Actions for Channel
|:FLI: Autoscale | |H Save.. |

|% Average.. | ||'|_ Measure.. |

| By Acquisitions |




Typical High Speed Serial Data pico
11.3 Gb/s Pseudo Random Sequence N4

Edge Trigger mm i ]

Pattern Sync Trigger
Pattern Lock

L@ ot

Pattern Length
127

e
(v [a[D]V]a)

|WNIL Pattern Length List.. |

External Divider  Data Rate

11.3004 GBit/is

| (& RstPattern

Clearly not a repeating signal, and yet is captured on a PS9300 sampling ‘scope ?

What we need to enable use of a sampling Oscilloscope is:

« Adata clock — this alone will trigger an eye diagram capture

« If the pattern repeats at some point we can capture and step thru the waveform
“Eyeline” for patterns of up to 223 — 1 (over 8 million bits)



Sampling a serial data bit stream

Scattered
data points
on the screen

* * * *

VU e g T T T U e T L
« Here we use the data clock to trigger sampling of the
high speed data stream

Possibly at >10 Gb/s
« Samples all over the place — does not look promising

AR LJLJM .

47




Sampling Serial Data over the picd
longer term — still not promising = 4

i
I

(1 OO T T CORTACY 1 I |
Allowing the process to run, perhaps some structure
appearing — but a hopeless representation of our data

[

Simply not enough sample points

T T T NI WO, Ulqmmlllw.lﬂl[ﬂi W 1




pPi1CcO

On the display, an ‘Eye’ Begins to Form

Sampling Oscilloscope Screen Display

From an un-promising start we are
going to be able to determine transition
timing, transition times, noise, jitter etc.

A full range of data stream eye
measurements on a Sampling Scope




But if we don’t have the data clock ....

\\\\\\\\\\\

. -
Technology

Enter the PS9302, and Clock Recovery !!!

00066 DOE®ECSC
P* CLOCK RECOVERY " memmm VERTICAL S
o+ 3

INPUT Al Coax INPUTS |

.”r'\a]; 50 Q ' + 2V pk Max - "
2V pk Max CH2 J) LPRESCALE DIRECT




Regenerate a clock from a data sequence plc}}

=

MﬂHMHMMMMMMMMMMHHMMMMﬂ

Clock recovery locks a synthesised clock to the data stream,
averaging out any jitter to define equi-spaced ‘expected’ data
transition points

 The recovered clock is used as the oscilloscope trigger

51



Connecting to a PS9302 for Clock Recovery

CLOCK RECOVERY ™= f-—— VERTICAL— F-‘TRIGGER
INPUT INPUTS @A = .

| ' 500 NG
e Y J A 50 O +2VpkMax
+ 2V pk Max CH2 ) \PRESCALE O DIRECT

Serial data is fed to clock recovery
and an input simultaneously

Use a 3-resistor power divider
« Supplied with the PS9302

Recovered Clock RMS Jitter,
1.5 ps + 1.0% of Unit Interval maximum




PS9302 Specification

Ch 1 Input ;
P -

—> |

-

7 0E bern

LAN/
<> Ethernet <M>
A.RM Controller
> Micro-
Controler HS USB

USB
~—> . 3
Transceiver
—_— <>

Auxilary Input

L 3
Direct Trigger Coarse
Input
—_—

Delay
Prescale Generator
Trigger

Input

—

Fine
Delay
Generator

YY

Auxilary Output
Output Former |[om——

CR Trigger
Input

Power Supply 12V DC
£C BUS (DC-DC convertors) |nu——

Clock Recovery Module



PicoScope 9302 Applications

SIGNAL ANALYSIS

* Electrical standards compliance testing

» Eye-diagram analysis :

RF COMPONENT TESTING

* RF components
» Cables and connectors
* Pulsed RF switches

¢

HIGH-SPEED DIGITAL COMMUNICATIONS

+ Design and verification of telecom and datacoms elements
» Manufacturing and testing for ITU / ANSI conformance

» Mask testing

<@

R&D

* Microwave & RF characterisation
* High-energy physics
* Digital design

¢

SEMICONDUCTOR TESTING

* Microwave & RF characterisation
* High-energy physics

* Digital design

* Informative waveform displays

<

MANUFACTURING

* Limit and mask testing
» Testing for ITU / ANSI conformance
« Automatic test systems
* Auto-calibration routine




PS9321 Front Panel pl\\? O

Téchnology
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PS9321 Specification

« Optical Bandwidth DC to 9GHz
» Effective Wavelength range  750nm to 1650 nm
« Calibrated Wavelength 850 nm

1310 nm

1550 nm



PicoScope PS9322 Applications

SIGNAL ANALYSIS

* Electrical standards compliance testing

» Eye-diagram analysis

<

P11

oy

N 4

Techn (Jlo-gy

OPTICAL COMPONENT TESTING

* Optical components
* Optical Cables and connectors
* Laser testing

<

HIGH-SPEED DIGITAL COMMUNICATIONS

+ Design and verification of telecom and datacoms elements
» Manufacturing and testing for ITU / ANSI conformance

» Mask testing

<>

R&D

* Microwave & RF characterisation
 High-energy physics
+ Digital design

<

SEMICONDUCTOR TESTING

* Microwave & RF characterisation
* High-energy physics

* Digital design

* Informative waveform displays

MANUFACTURING

* Limit and mask testing
» Testing for ITU / ANSI conformance
« Automatic test systems
* Auto-calibration routine




PS9321 Front Panel
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Determination of Extinction Ratio

Tl Autoscale.. | G Default Setup.. |E| | ﬂ Help |

20GHz 3729 GSalt| |20 GHz 372.9 GSal: Ext Direct Pos Color Grade
1KS Sample 1KS Sample F=622.1 MHz Freerun

.
i , Cycle Area - Jitter RMS

Dark Lewvel

Ringing associateéj with all éOpticaI to Electrical convertors
User equipment and / or oscilloscope

Extinc Ratio %
Extinc Ratio
:

i 2 Maamum_|XT s Rato 0o
Ewliagu]—[(olorﬁrade]—[frcales] EE Zero Level

Current Total Meas Minimum Maximum E Middle |
Ext Ratio dB (Ch1) 8.507 dB 1012 8.505 dB 8.526 dB

iy Channels M Trigger |E== Display H Save/Recall J % Marker H_ Measure = -
| foo Mathematics | i, Histogram ye PO EEX Mask Test W@ AuxIniOut | () OIE Converter | J& Utility . | % Clear All Measurements |




OC12 Mask —ringing impacts

20 GHz 3743 GSalt
1KS Sample

Color Grade
STM4OC12

Scope
F=522.08 MHz

Ext Direct Pos
Freerun

Compare with
(1M

Create Mask

CEET—

Mask

STM4/0C12 622.08 Mbps v|

Margins

Run Until

s

ry 3 ns }
IIaﬂ:TEI:]-[ Eye Diagram ]-[Scales]

[ saveirecan



Standard filters address waveshape corruption pico
(within user equipment or a measurement)

Accessory SMA filters
available from Pico




OC12 Mask Test with filter

Default S

20 GHz 373.2 GSak Scope

TKS Sample F=622.1 MHz ‘ STM4/0C12

Color Grade
Freerun

ExtDirect Pos ‘

Compare with

IR

Create Mask

Standard

SOMET/SDH |

|
Mask

STM4/0C42 622.08 Mbps Y|

Margins

o
(v[ajo[v]a]

Run Until

N
#™%_ Failed Waveforms

Dark Level

Select Action
| i} Beep '

A 31 ns I |

Color Grade ]-[ Mask Test ]-[ Scales }
Current Total Meas Minimum Maximum
Ext Ratio (Ch1) 6.095 390 6.084 6.096

H_ Measure
J& utility



OC12 with error bit

Ext Direct Pos ‘CulurGrade ‘

20 GHz 373.2 GSak

1 KS Sample F=622 1 MHz Freerun STN&OC12

Scope ‘

Compare with

IR

Create Mask

Standard

R

Mask

STM4/DC12 622.08 Mbps ¥|

Margins
0%

Run Until

1+

Select Action
| Wi} Beep '

& 31 ns I |

Color Grade ]-[ Scales }

A b marker H— measure

J& Utility

| Channels |F}F} Acquisition !h

[H] saveirecan
frg Mathematics | ¥% Eye Diagram 2

@S Aux In/Out



Example tight limits of 1GB Ethernet P1CO

Mask Test 3 : i z OIE Converter

‘ Trivd Destination Wave Length
: ) e || 1008 J e N |
Compare with _ NIE Converte
I (O e  1GE Ethernet CH1 1ym

CH2 ] 1 pm

Create Mask

gL Automask
_.J_L Edit Mask |
Standard

Ethernet

Mask

1000Base-CX Absolute TP2 1.25 g

Conversion Gain

500 VAW

Dark Level Calibration

Compensation

| Proceed.. |

| .' Recall Factory Constan}

[Z=R Alignment |
User Wavelength Calibration
Calibration Point

Run Until

#%_Failed Waveforms
#% Failed Samples
#N%_ Waveforms

| #%_ samples

Select Acti
SERCLOCHOn 3ins H

i) Beep
-

| % Erase Mask |

- .

Wavelength

| %, Erase All |

| ’ Recall User Mask |

| H Save User Mask |

| 44 Channels ”F‘. Acquisition _*}'_Trigger |B== Display H SaveiRecall f\_ Marker H_ Measure
|_fo:; Mathematics | . Histogram XX Eye Diagram | X=X N IEE S 25 @@ Aux InlOut K& o converter W T

| ’ Recall Constants |




5GHz Pattern Trigger Ringing

Conversion Gain
500 VW

Dark Level Calibration

Compe

User Wavelength Calibration
Calibration Point

Wavelength

Undefined

' § o BT coov I »

Scope
F=622.1 MHz

ExtDirect Pos Vectors
Trig'd

XM1 = 624753 ns

dXM = 188.071 ps

1/ dXM = 531715 GHz

| Edge Trig

Pattern Sync Trigger
Pattern Lock

Pattern Length
127

v[aD[v]a
| LUK Pattern Length L
External Divider Data Rate

v|ajp/v]a

Start Bit




PS9000 Series Price Positions

$10,000

$1,000

LIST PRICE ($)

$100

Pico Oscilloscope Price Positions

PiCcoO

R e A At

9000
Series

Typically 1/3rd Sgk;;”k
of - .9
comparable desktops e
e
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PS9000 Series Target Market Segments plcg/

Toolbox

Hobbies & Home Automation
Classroom

Scientific Research

Design & Debug Activity
Monitoring (Qty / Performance)
Service Centre or Maintenance
Field Service / Maint. Activity
Production Line & Test Bench
ATE System

Calibration / Compliance Test

None

None

Target

Target

Target

Target

Technical / Application / Selling Expertise
Catalogue, technical website / datasheet
High speed digital, RF, yW expertise
App. Awareness. Foot in door for Pico.

\\\\\\\

Technology

Digital Compute/Control or Comm’s Target

Analog Interface or Control

RF, Microwave or Serial Data Target

Private None
Self Employed
Small < $10 M Target

Medium < $500 Target
Large Corporation > $500 M Target
OEM Target

Public Service

Military Target

67



Where to find PS9300 Customers

el et Electrical standards compliance test.ing . Spectru.rn analysis * Statistic analysis
* Eye-Diagram analysis

Network Analysis * Circuits boards characterization * IC Packages characterization

with TDR/TDT * Computer backplane * Z-Impedance measurements

* Designing/Verification of telecom and data elements
Manufacturing/Testing for ITU/ANSI conformance

S icon el * Hi-Speed diodes ¢ Fast logic families * Analogue component pulse response

Testing
* Microwave & RF characterization * High energy physics
R&D . . . : '
* Digital design * Informative waveform displays
Timing Analysis * Automatic parametric measurements ¢ Pulsed RF switches

* Compliance testing

Manufacturing




Roles in a Sampling Oscilloscope Sale

T } I

Find customers with a sampling scope requirement

Introduce and demonstrate the product

« Demonstrate and sell to specific customer application

« Address more complex aspects such as Acquisition
modes, triggering functionality and needs.

« TDR/TDT and Optical demonstrations



Demonstration applied to PCI Express

 PCI Express

« 2.5GB/s Data Rate
 Differential Signal

« Trigger Clock Recovery
 Measure Eye Opening and Jitter

« Pattern Sync Pulse Analysis



PCI Express Card
Plugged to a Break Out Board

Tt 20 hnulo;,}

@
gg‘:g; PCIl Express @

mm\
S T—

RS-4227285




Autoscale one eye

Fit Acquisition To...

|/ Single-valued signal |

o [T

Scale Offset

| T|A[D|Y |A||T |4 |0 Y A]

Bandwidth Position

-
_B‘_Narmw J | ¥ &[0 ¥ A

External Scale

Actions for Channel
|:l'|.[: Autoscale | |H Save.. |

|% Average.. | |l1_ Measure.. |

1KS Sample i Sample

Vertical Scale
69.3 mVidiv
89 mVidiv

100 m\idiv

Channel 1
Channel 2
Memory 1

|"* GHz 1.551TSals 1551 T3als|

ﬁ Default Setup.. QJ

‘ Ext Direct Pos

Freerun

|——

Offeet
EmV

-1mV
10 mV

| ¥ |4 [D|Y A

MDA

lalo[v]a)

(x[afolv

N

+ Position

)

Horizontal
64.492 psidiv
64.492 psidiv
100 psidiv

Eﬁﬁﬁ!
+[>[0]«[»

|4 [* 0] 4[>

7| Copy..

Delay + Position

556.82 ps
h56.82 ps
0=

Persistence

| et Nirent T
S Ao Ext Prescale | Level
Ch1 Direct Ch2 Direct
Int Clock |Clk Recovery [11R AFY

Wfﬁig'd |m lNeg |

" Trigger

B4 Display

H Save/Recall

A Marker

H= Measure |

[ foo Math..

| (¢, Label |

_fC?cJ Mathematics ...||||||.. Histogram

¥ % Eye Diagram

X=X Mask Test

B¢ Aux IniOut

) OIE Converter

& utility _|

,ﬁ Help

Units

UL Bit Period |

Scale A

200 psidiv

L«]>[D[4]»]
Scale B
64.492 psidiv

4

| FEFL Roi .

A/, Main

Sampling Mode

r=
o L Random

nﬂ Real Time

Time Base Mode

", Intensified

|:l'|.[: Autoscale | I\/\ Nelayed 1
sampling
o

Acquisition Mode

(L o =2 in-Max Env |

_”?m Alternate |

243 stable Avg

&/ Min Envelope

4% Multiple Avg

%A% Max Envelope

Record Length
1024

Run Until

_nB,u Acquisitions |



Use Differential Quad Display

P1CcoO

w2z

Display
m View/Color .
1
Style '
8 Dots

MY vectors
a1
" far Persistence

F A Infin Persistence
F 4 Var Gray Scaling

F A Infin Gray Scaling
Wl Var Color Grading
| Bl 1nfin Color Grading |

Trace Mode Persistence Time

! 2s
_n"PerTrace _ ‘ p

| G ResetAll |
Screen
Format
& Auto i RA
BN Single YT [™E™ XY +YT
o Dual YT | +2YT |
Channel 1

Channel 2
Function 1
Memory 1

Waveform Place on Graticule

G Y

Vertical Scale
69.3 mVidiv
89 mVidiv
239 mVidiv
100 mVidiv

1.551 TSals
Sample

Graticule

RO e |

{00 Frome - i

J|  efsfo[v]a] [x]a]o[v]a]

|—

Horizontal Scale
64.492 psidiv
-1mv 64.492 peidiv
&mV 64.49 ps/div
10 mV 100 psidiv

Offset + Position
5mV

o

Ext Direct
I Freerun

= Copy.. ,ﬁ Help

Pos ‘ Persistence |

Delay + Position
556.82 ps
556.82 ps

s

0s

LRI 64,492 psidiv sail]1 == Ext Prescale
AsB (| 4 nmn [ Ch1 Direct | Ch2 Direct
Int Clock |Clk F'.ecover:.r. |

( B |
EILIALIENS

(PRl miad | (T tea |

| Add Label |

FEFL Acquisition

_+_ Trigger

—| Dizplay [H saverecal

ﬂ Marker ﬂ- Measure |

.|I||||||I| H IStU gram

5CX Eye Diagram

X=X Mask Test W Aux In/Out

& Uity |

O O Converter

Mathematics
N or: (@) (me]

Category

§; Arithmetic  RE4RLEE .
U‘P Trigonometry h FFT

D— Bit Operation| ¥ l‘.fliscellaneot.!

.fw Formula Edit-:J

Operator

YT B bt
®  Multiply = [Divide

[x] Ceil L%} Floor

[x] Fix [] Round

|x] Absolute % Invert

.f"'% Common  |@x+d Rescale

Operand 1 Operand 2

R

Actions for Function
|l1- Measure.. | |H Save..

(%, Label |




P1CcoO

L

Apply Mathematics Scaling

Mathematics 2N % 3 single I Autoscale.. ] [7J Defaut Setup. [ 10 | 7 Copy. J /B telp Mathematics
e i 1K Sample | .F | _Freerun I |
0 o (oe (me) N o (me (me

Vertical
Category
b Arithmetic . RETIGENE |
o™ Trigonometry . FFT

D— Bit Operation| ¥ Miscellaneou
_foa Formula Edita

Vertical Zoom Vertical Position

viaD[v[aj(v|sfo[v]a] Operator
(4 add | — o
+ Add B <biract
% Multiply = Divide
Ix1 ceil |:¢] Floor
[#] Fix [<] Round

Horizontal

Izl Absolute % Invert
%ty Common  |ax+ Rescale

Horizontal Zoom  Horizontal Position

£4.49 ps/div
|4 (> D/ 4> (4[> D 4AP»]

Operand 1 Operand 2

IR IR

l—

Vertical Scale Offset + Position Horizontal Scale Delay + Position
Channel 1 69.3 mVidiv 5mV 64.492 psidiv 556.82 ps
Channel 2 &9 mVidiv -imVv 64.492 psidiv 5h6.82 ps
Function 1 178 mVidiv & mV 64.49 psidiv Os
Memory 1 100 mVidiv 10 mv 100 ps/div 0s

- " " " >
64.492 ps/div P Ext Prescale | Level
Y| ADY A v alDY¥|a AsB|l4[» D[ 4]p Ch1 Direct | Ch2 Direct
m m | Int Clock CIkRecover'_.f_ ¥ |4 o A |
(r]afo]v]a] [x][afo[¥]a] e lo[a]p] [P TF migd | teo | Actions for Function

FEFL Acquisition |+ Trigger |E==] Display [H saveiRecall | J% Marker H= Measure | B Measure.. | | H save.
il Histogram XX Eye Diagram | X=X Mask Test  |@¢ Aux IniOut O O Converter | & Utility | |C-' Label |




Make Differential Measurement

Display B teip | X |
(styteiscreen. . TN
Style

Vectors

ﬂ Infin Persistence
Var Gray Scaling
Infin Gray Scaling

Var Color Grading

Infin Color Grading |

Trace Mode

Persistence Time
R antockea | 25
| i Per Trace | (D[ «]»
[ (& Resetan |
Screen
Format
[ Auto |F= xr

! Sore2¥T | N — ' )
= quadvt | eight (F1) 6676 210
Waveform Place on Graticule ) 5

CHE-

Total Meas

=
T

Graticule !.' A|DY|A|
- B || A
| Frame M ori | (x[afo]¥[a] (v [aJo[v]a]
- | 4y Channels FHFt Acquisition
|M| | g Mathematics | gl Histogram q

A

Jrjo[ar] [PEETLE micd | [ tea |
EF_ H Savel/Recall

' Ext Direct

‘ Freerun

63.99 psidiv

Persistence

T xtPrescale | Level

Ch1 Direct

4[> [p[«]p]

Ch2 Direct

Int Clock

CIkF‘.ecovew. AR 0w A |

_ﬂ\_ Marker

“_ Measure |

Z=X Mask Test

|®@ Aux In/Qut

O 0 converter | /& utility _|

Eye Diagram

B e )X

ONLTELCE N oefinition |

Source Measure
CEEN- O
XX
(OLRZ
X NRZ Parameters
5K Area XK Eye Width % |
3K Bit Rate ~_ Fall Time
m Bit Time m Frequency
X Crossing Tirm| S€ B 02T
3K Cycle Area | 3 Jitter RMS
- DutyCycDist 3 X% Period
2 DutyCycDist | X Rise Time |

Y NRZ Parameters

(R AchMs XX Minimum |
@ Neg Oversho|
ﬁz Hoise P-p On

X Crossing % XIX Noise P.pZe

X Crossing Lev

A% Noise RMS O

=5t Extinc Ratio d

FEX Noise RMS Ze

=55 Extinc Ratio %

XX One Level

=55 Extinc Ratio

KX Peak-Peak

XX Eye Amplitud

ﬂ Pos Oversho

ZX Eye High dB |£XT SiN Ratio
XX Maximum | £XI Sill Ratio dB
g Mean Ez Zero Level |
X Middle _

| % Clear All Measurements |




Amplitude Histogram 350mV

Histogram D T ] )

B pe -E\:t Direct  Pos ' Persistence
|F=125 WHz | | Trig'd

Mode

| ... Exponential |

Run Until

x Waveforms

W v Samples

'y 3 ns
(togrm) RS s )
Current Total Wfms Minimum Maximum Mean 5Std Deviation
Amplitude (Ch1) 3287 mv 398 3081 mv 3752 mv HiTmV 1445 mV

67 mVidiv =i e Ext Prescale | Level
v|aD¥[a Chi Direct | Ch2 Direct
1 mv Int Clock |Clk Recovery|| v | a |0| ¥ | &

Measure

[EUETY oeinition | Limit Test |
Display Mode

| Off | ":J"'-;.;.. =3

Parameters E Single-5hot

Source

C—

|'Fr_,-ﬁ Trace-to-trace Measurements |

X Parameters
f1f] Period ~%_ Neg Cross |
f1§1 Frequency |f1[} Burst Width
1 Pos width  |{|flflf] cyeles

W HegWidth | _[F Time@Max
& Rise Time |2~ Time@Min
"% Fall Time +/+ Pos Jitter pp
fL.1 pos bCycle | 94 Pos Jitter rm
11 NegDCycle | & Neg Jitter pp
.-)(_ Pos Cross | ¢ leg Jitter rm

Y Parameters
= Maximum |3 dc Rms
[~ Minimum | #3 Cycle dc RMS
=f= Top i acams

__[: Base N Cycle ac RM§
I~ Peak-Peak |_]_ Pos Oversho
NG~ Heg Oversho
T middie A Area

JLF Mean #4F Cycle Area |

JLf Cycle Mean

v]afo]v]a) (CEEMLF vicd | [ veo |

( \ Channels FIFL Acquisition | «f+ Trigger |E== Display [ saveRecall | J7 Marker 'H_—m
feo Mathematics | i, NEGe = XX Eye Diagram | X2X Mask Test |8 Aux IniOut 0 O Converter | & utility |

| Clear All Measurements |




Automated Digital Offset for Sampler Optimisation

Digital

Input
Data
>

Offset

Digital feedback sampling allows software linearization
of the sampling system to provide extremely linear
response regardless of the sampling offset

Sampling offset can be removed completely, or can
feedback previously stored information recorded at

discrete instants in time




Unique Trigger Holdoff Features plC/%(//)/

R e A At

UNMLIA uDs 2000 ' Duagitiseng O scilmsc ape Flie b . . .
] S | s | cotma s | e | e | e | e f e =) Adjustable Trigger Holdoff allows locking
— on a partlcular_ pomt.m a pulse train or in
b irregular repetitive signals, such as radar
“omme: | signals.
" wonerl Ocen

UMILHAL ups 20 L Dugiliresg () sc il ope M0 LM

“ Froonn © Triggess

-
-

~ A8 < Pon
IR b “os RN

. Unstable trigger or signal from
20-MHz Double Pulse Generator.

Stable trigger of the same Double
Pulse signal with a 30-ns Trigger ’
Holdoff adjusted with 2-ns increment.




Programming with the PS9200 / PS9300 Series
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Successful Application 1

System | Clear Display Run Stop/Single Autoscale. Default Setup. Undo Copy. Print.
Display
Display
Trace Mode
+ All Locked
" Per Trace

|

<
[

“ar Persistence
Infin Persistence
War Gray Scalin
Infin Gray Scalir
“ar Color Gradir
Infin Color Gradi

Clalelale e lele ']

ResetAll

Screen...

[—

Color.

[ —

{+ Direct

 Prescaler '+ Pos{ MNeg
o~

~

Ciock re: NI ~
Clock Rec hd

pPiCcoO

Channels Time Base Trigger Acquisition Display Save/Recall Marker Measure Limit Test Mathematics

FFT

Generators. TDR / TDT

Zoom Histogram Eye Diagram Mask Test

Utility

« Manufacturing Test

« To monitor a differential signal for a defined test period
« To make measurements on the acquired eye

« Record screen image for each unit under test

.
i

A

Eye Diagram
Eye Diagram
Measure

i Off

i* NRZ

i RZ

Source
eI

X Eye Parameters...

% Eye Parameters...

Statistics...

[

View Define Param
i On  Off

Define Parameters..
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et 1CO
Successful Application 1 p\M

Technology

Channel 1 Input

>
— /
—>
— > Clock Recovery
\ Trigger Input
>

X10 6dB Loss 40mV Pk-Pk

81



Successful Application 1

« Clock Recovery Trigger Sensitivity

« 50mV p-p 12Mb/sto 1Gb/s
« 100mV p-p 1Gb/sto 2.7Gb/s
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Successful Application 1 4

nology

File Edit View Document Tools Window Help 3
B Qe 200G :

.
|g =

m

Ultra Wide Bandwidth

Amplifier ZX60-14012L+

50Q0 300 KHz to 14 GHz

Features w
+ Wide bandwidth, 300 kHz to 14 GHz ¢ AT

+ Reverse voltage connection protected "> Q‘ ~
+ Over-valiage transient protected :

+ Excellent flatness over frequency range, +1dB typ.
+ +11dBm typ. output power at 1dB compression

* Low cost
+ Protected by US patent 6,790,049 CASE STYLE: GC957
Connectors Model Price Qty.
App“caﬁons SMA ZX60-14012L-S+ §17295ea.  (1-9)
' EL‘;;“E? gf?{fw evel driver + RoHS compliant in accordance
+ General purpose me EU DJFECHVE (2002/95/EC)
*Lab The +suffix has been added in order to identify RoHS
+ Instrumentation Compliance. See our web site for RoHS Compliance
» Test equipment methodologies and qualifications.
. g L -
- Electrical Specifications at T, , = 25°C
MODEL FREQ. GAIN MAXIMUM DYNAMIC VSWR ACTIVE DC DC
NO. (MHz) (dB) POWER RANGE (1) DIRECTIVITY | VOLTAGE | OPERATING
(dBm) Typ. (dB) @ Pin V+ | CURRENT @ 3
i Laki Fai FivaY ni LV

& ﬁ| ¢ € T ELYEY F RN T FRRla -




Successful Application 2

« Laser testing
* Analog Bandwidth

« Test the electrical signal to drive the laser
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Successful Application 2
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Successful Application 2
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Application 3 HDMI Testing

Tt 20 hnulo;,}

- HDMI APPLICATION
« To separate the audio signal, which is embedded in the data packets

* Mount an HDMI connector on the PCB
« Lay out tracks to link the differential signal to IC devices to process the HDMI signal

« HDMI TESTING
» Eye diagram to measure signal quality

o Jitter
* Amplitude noise and rise time
« High Bandwidth instrument required

« PCB TDR
« HDMI PCB Track Layout
 Test the interface conector
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HDMI Clock Input
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HDMI Data Input
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Application 4 Inter Face Adapters

90



\\\\\\\\

Application 4

Technology

 TESTING HIGH SPEED INTERFACE BOARDS
 Test interface boards for

. PCI Express
. HDMI

. Display Port
. GEthernet

. Sata

« COMPLIANCE TESTING
* Eye diagram measurements
 TDR track impedance
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Application 5 Laser testing

4y Pico Technology PicoScope 92

12 GHz 276 GSals 12 GHz 2786 GSals Color Grade External Direct Time Base
Stopped 8250 Stopped 8290 Trig'd .
Time Base
Units

Amplitude Paramete
-M ey §
Maximum + Time
. Bit Period

Measure

" Parameters

Minimum
P

Top
Base . = Mode

Amplitude } Main
Middle ’ ¢ Intenzified

SCALE A

—
:
SCALEB

-
1.44927 ne/d e

DELAY

112365 ns [

Neg Overshoot v ; ; ; : s £ ] S e e 3 11T LETE
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Application 5 laser testing

Technology
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Product Objections

* Productis so small it cannot make accurate measurements

Response - The other manufactures have removable sample heads to get close
to device under tests, We have it in one box

* No history in sampling technology
Response — Pico / Eltesta has 60 years history in sampling oscilloscope design

* Itis not a stand alone instrument requires a PC

Response - Most engineers like to have a PC to store results and
store screen shots
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Three Questions to ask customers

« Are you testing high speed serial data links over long (communication)
distances or short (PCB / backplane) distances?

« Are you testing RF or microwave systems through to components?

* Are you testing optical links or components?

“Yes” to any of these identifies a potential sampling oscilloscope application
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PS9000 Series In Summary P1CO

* Pico / Eltesta have long established leading edge expertise in
Sampling Oscilloscope design

* Pico Sampling Oscilloscopes, now at 12 & 20 GHz, typically sell at
less than 1/3"d comparable benchtop products

« And yet provide all the measurement, analysis, math, mask and
programmability that you would expect of these very high
performance and uniquely capable products

* Any Questions On This Session



