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BBeapeHume

OCHOBHbIE TeXHUYECKME XapaKTepucTuku ocuumnnorpada PicoScope 9201

12 GHz nonoca

nponycKaHus

10 GHz pAwanasox uacToT
CMHXPOHM3aLUN

\ |\ . | norpewHoctnusmeperna |

16-bit Pa3psaaHOCTb
ALnN
200 fs BpeMeHHoOe
paspelueHue

2%
0.4%

BepukanbHaa un
NfopusoHTanbHana

<2.5 mYV cpepHekBappaTnueckmii
YPOBEHDb LIYMOB

1 mV/div Munumanbhas
YYBCTBUTEJILHOCTb

20 ps/div MuanmanbHbiii
K03 PMLUNEHT pa3BepTKH

<2.0 pS HecrabunbHOCTb
CUHXpOHUu3auummn (RMS)

- VERTICAL
1 All Inputs %

e .

TRIGGER

.

Ny

oo

Crpo6ockonuueckumn ocuunnnorpad PicoScope 9201
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= PicoScope 9201 - 310
MuHMaTiopHbin USB-ocuunnnorpad, c
nonocoun nponyckaHmsa Ao 12 GHz,
pa6oTalowmin B pexknme
nocnenoBaTeNIbHOro ctpobupoBaHua B
3KBUBAaJIEHTHOM BpeMeHM.

= Mpub6op obecneumnBaeT 6bICTPbIN
c60op AaHHbIX, a TaK)XXe UX U3MepeHuns
n obpabortky:

» lpsiMble n ctaTnyeckne
n3MepeHunsi NnapaMeTpoB CUrHaJioB

» MapkepHble n3MmepeHusi

» r'mcrorpaMMHbIe N3MepeHNs

» MatemaTtnyeckyro o6paboTky
CHUrHasnos, Bkaro4dyas bli®

» UMmnynbHy0 pgps1ieKToOMeTpUio

» Frpagauynio UBeToM

» [lonycKoBbI KOHTPOJIb

» MacoyHbie wabsioHbI



PicoScope 9201: OcHOBHblIe BO3MO>XHOCTMH

BEPTUKAJIbHbIN KAHAJ
Monoca nponyckaHusa: 12 GHz

Bpemsa HapacTtaHusa MNX: 29.2 ps

ABa kaHana

MorpewHoCcTb U3MepeHuns

HanpsHkeHua: 2 %

PaspsagHoctb AL 16-Bit
CpeHekBagpaTuyeckKkoe 3HaYeHue ypoBHSA
wymMmoB: <2.5 mV

EMkoCTb 3anucu: oo 4096 rouyek/kaHasn

FTOPU3OHTAJIBHbIN KAHAIJI
PasBepTkKa: ot 20 ps/div po 2 ms/div
MorpewHOCTb U3MepeHunsa

BpeMeHHbIX MHTepBanoB: 0.4%+15 ps
NHTepBan ctrpobuposanus: 200 fs min

CUMHXPOHN3ALMUA

Mpsamon Bxoa: 0 oo 1 GHz

BY Bxoa: no 10 GHz

HectabunbHOCTb CMHXpOHU3auumn (RMS):
<3.5 ps

OKCIMJTYATALNOHHBIE
XAPAKTEPUCTUKMU

MoTpebnsemas MowHONATL: 15 W max

Macca: 1 kg
MNa6bapurtHblie pa3Mmepbl: 170x40x255 mm

OTOBPAXEHME, NISMEPEHUA U
OBPABOTKA CUI'HAJIOB

DKpaHHOe HaKormnJiIeH1e, rpagaumsa cepbiM
M rpapgauus LBETOM

MapkepHble uamMmepeHus

ABTOMaTU4YeCKMe nsmepeHusn 28
napaMmeTpoB CO CTaTUCTUKOU U
AOMNYCKOBbIM KOHTPOJZIEM

Mar. o6paboTtka curHanos, Bknouasa brno
C NATbIO OKHaMu bBINo®

CTaTMCTMYeCcKMM aHaJIM3 C NOMOLYbIO
rmcrorpamm

TecT c noMOoLWbIO CTaHAAPTHbIX UN
3aKa3HbIX MacokK

N3MmepeHua rna3-amarpamMmm

MMmnynbcHana pednekromerpmna ansa
aHa/In3a XxapaKTepUCTUK JIMHUN nepeaaumn
CUrHasnoB

CEPBUCHbBIE ®YHKUUN

ABTONMOUCK

ABTOMaTHMUeckana kanmbposBka
MHTYNTUBHBbIN rpacdmnyeckmmn
nHTepdenc nosb3oBaTtens
Win NT/XP/2000
BcTtpoeHHbi Windows Help

www.eltesta.com



PicoScope 9201: O6nactm npyuMmeHeHuUs

cooTBeTCcTBUue aHanus yeckKkum avarpam
cTaHaapTam

KTEPUCTUK Ill

_ cracon
nnart _

HOPy O NPOTUBJIEHUN

Anannz

Pa3zpabotka u npOBepKa y3noB
CUrHaJIoOR

MM DOBbIX -o, BA3U

B4 amonst | T ———

I'IpOVI3BOACTBO M nNpoBepkKa

,LLJJMJ I j —’IJ ENIMeToHoM)

dusuka Paspa6bor NucdbopmaTtus-
BbICOKMX Ka umd- Hbl€ CUCTEMbI
11 pPOBbIX - A

N3MepeHusn

ABTOMaTU4YeCKME n3- CBU ne- NMpoBepka Ha
VicnibiTaHys1 1101y~ MepeHM A NnapaMeTpoB  pekJiovya- cooTBeTcBMe
I1POBOAHNKOBF CUrHanos Tenm cTaHpapTam

> Mposepia Ha cootsercrame
KOMMYHUKALNOHHbIM
WNccneposanns TecT Macok cTaHaapTam
e ABTOKanuM6pos  ABTOMaTM3MpOBaHHbie
BpemeHHoM Ka npubopos n3MepuTesibHbleé CUCTEMDbI
aHannz

www.eltesta.com



NMocnepoBaTtenbHoOe cTpobupoBaHue

Ons cé6opa n oTo6parkeHUn LLMPOKOMOJIOCHbIX CUrHaNoOB ocuunnorpadgp
PicoScope 9201 ncnonb3yeT NPpUHLMN NocsneaoBaTesibHOro
cTpo6bupoBaHua BO BpeMeHHOM obnactu.

Ctpob6ockonuuyeckuin ocumanorpacd npomssoanT Bbi6OpPKY
MrHOBEHHOI0O 3Ha4YeHUSA BXOAHOIN0 CUMrHasia ToJIbKO B AMCKPETHbIX TOYKaX
BPEeMEHHON OCU. DTN 3HAYEHUA PaCTArMBarOTCA HA HAKOMNUTEJ/IbHOM
€MKOCTU CMecuTens, YCUWinBarTcA, npeobpa3syrorca B uudppoBon Kopa,
3anoMMHaKOTCA U oTo6parkatoTcsa Ha 3kpaHe MNK.

PeKOHCTPYMpPOBaHHbIA CUTHas

NMocnepoBarenbHoOe
cTpobupoBaHue O3Ha4aer:

LLinpokyro nosocy
nponyckaHua (> 1GHz)

N3MepeHUne 70/1bKO NOBTO-
—|:|—|: —-— PSAIOLWMXCA CUrHaNOB
Tonbko ogHa BbI6bopka

NPOU3BOAMUTCH Ha KaXkAblIKn
CUHXPOUMNYJNbC

1-1 unkn cébopa

OTCcyTCTByeT BO3MOXHOCTb
HabnoaeHna curHana go
3anycka

2-i1 umkn cbopa

N-#4 umkn c6opa .

www.eltesta.com



NMHTepdenc nonb3oBarens
" eromor

7 Ficuacope 9000

BEun = zinGle Avtoscale... refault Setup... Uncio... Prirt...

-
— Hz 30 GSais 20 GHz 30 GSais Persist iz enable... External Direct

Sample Freerun

JleBBOE

MEeHI

30Ha oTOo- S

30Ha =
n3MepeHun

Current  TotalWfms  Minimum Tdaimum Mean TerEhesdiation
Pregquency (Zh1) 4959 MHz 4520 459389 MHz 4951 MHz 4981 MHz 4957 kHz

smplitude (Ch1) 200 my 4520 190 m+ 025my  1978mY 181 my
PolSwershoot (Ch2) 7016 % 4300 SE.9m% 1014 % 1,298 %
Period (Ch2) H50 2008

NMocTtossHHO 100 miv i

€ MeHI

OcHOBHoOE€
MEeHI0

Ocuunnnorpadc PicoScope 9201 ucnonb3yet MHTYUTUBHbIN rpadpnyecknini uHTepgenc nosib3oBaTtesid CUCTEMbI
Windows, noatoMy Bam He npuxoaeTca TpaTUTb MHOIro BpeMeHM Ha ero usydyeHume. NpuebiyHbIe U MOHATHbIE
MeHI0 o6ecneuymnBalOT NPOCTON AOCTYN K 60/1bLLIOMY KOJINHMECTBY CEPBUCHDbIX U U3SMEPUTEJIbHbIX (PYHKLIMNA.

www.eltesta.com



NMorpewHoCTb BpeMeHHbIX U3MepeHUN Kak
¢hyHKLUMA NONoCbl NponyckaHma ocuunanorpada

MOrPEWHOCTb

U3MEPEHUA
1000 %

0.001 %

0.000 %

20 GHz,
17.5 ps 28 ps 58 ps

12.5 GHz, 6 GHz, 2.5 GHz,

140 ps

1 GHz,
350 ps

MOJ1IOCA NPONYCKAHMA/BPEMSA HAPACTAHUA
MX OCLINJIJIOTPA®A

500 MHz,
700 ps

Ecnu nonoca YBenunueHue

nponycKkaHus dpoHTa

ocuusnorpada: n3MepseMoro
CMUrHasa
COCTaBMT:

PaBHa nosioce 4yacrorT, 41%%

paccyMTaHHOM no

(poOHTY naMepsieMoro

CMrHana

B ABa pa3a BbiWwe 12%

NoJ10Cbl HacCToT,

pacCYMTaHHOM No

¢pOoHTY naMepsieMoro

CUMrHana

B Tpu pa3a Bbilwle 5%

NoJ10Cbl 4acCToT,

paccCYMTaHHOM No

¢hpOHTY naMepsieMoro

CUMrHana

B nAaTb pa3 Bbille 2%

NoJ10Cbl 4acCToT,
pacCYMTaHHOM No
(hpOHTY naMepsieMoro
CUMrHana

www.eltesta.com



Ctpobockonunyeckasa pa3BepTkKa

Crpo6ockonunyeckasn pasBepTka obecneumBaeT USMeHEeHUe BpeMeHHOoro macwrtaba um
NOJIO)KE€HUA CUrHaJsia nocpeacTBOM OCHOBHOMW, NOACBEYEHHOMU, 3aAepP>XaHHON nnan

ABOMHOMN 3aaep>XaHHOW pa3BepToOK.

L PicoScope 9000

StopiSingle Default Setup... Uncio... Print...

200GHz 250 GSals Persist is enable. .. External Dirgct
Sample Freerun

Channels

Channel 1

f* chi ( Ch2

Display

@ on Off

SCALE

50.2 myidiy =
=

OFFSET

100

Bandwvidth
* Full
" Narrow
LOOP GAIN
100 %% =

DESKEM (Al Acg Dual Delayed

hdare...

Chi R il Ch2 | 100 m%\div
N o0y R

MpuMmep rnas-anarpammbl 2.5-Gbps curHana, otobpa>xeHHasi B
pe>xuMme c ABYMSA 30HaMu noacBeTa.

DYHKUNA eAnHULbI
ropM3oHTaJIbHOM LUKaJbl
no3BoJisieT Bbli6bpaThb:

EAvHMLY BpeMeHM
(cekyHpa)

EAavHMLY paccTosiHUA
(meTp, dyT, A0iM)

EavHMUy nepuoaa NoToka

Mepuoa noTtoka ynob6eH B
KavyecTBe eAUHMLbI
ropu3oHTaJ/IbHOM WKanbl NpU
oTo6parxkeHun unppoBbIX
KOMMYHMKALMNOOHbIX CUrHAJIOB,
TakuX, KaK rnas-gumarpamma.

KoaddpuumeHTbl
pa3BepTKM:
20 ps/div to 2 ms/div

MorpewHoCcTb n3MepeHus
BpPpeMeHHbIX UHTepBaJiOB:
+ 0.4 % OT noJsiHoro
HOMMWHas1a 3kpaHa * 15 ps
+ 100 ppm OT yCTaHOBJ/IEHOH
BeJINYNHbI 3a4€PXHKHN

www.eltesta.com



Time Base Windowing

=10l x]
- | PErE. Gk ek **  The Time Base windowing function is

Cramels e e M similar to the delayed or dual delayed
Time Baze " )
sweep on analog oscilloscopes because it
Bt perios turns on an expanded time base

[t scomes <]

Channel 1

= Expanded time base allows you to
pinpoint and to horizontally expand a
portion (or two portions) of the signal for a
more detailed or high-resolution analysis

50.2 mividi [
-

10 nisidiv =
-

[

X PicoScope 9000 =]l

.| Default Setup...

Channels 20 GHz 50 GSars Persizt iz enable... External Direct
(o {

Sample Freerun '-‘—

— Channel 1
= On

pELTA DELANECE R e .

ch [ = chz . 1 nsldiv =
B
TN 100 my =N | 20ns =

10 nsfel =
=

= Left picture shows a
waveform acquired with
Intensified Time Base

K -
:

"
ETN :

¥ Right picture shows the
same waveform acquired with
Dual Delay Time Base.
Measured Pulse Width = 50.3 ns

www.eltesta.com



CMHXpOHM3aUMSA

PicoScope

Synthesized CW Generator
9201

EE.U[QEEEZDZEJ: 1208den

@J Power

Splitter

CxeMma coeanHeHMa NnpubopoB AN NpoBEepKU
XapaKTepUCTUK NPSAMOro Bxoaa CMHXpPOHMU3aUuumu

OCHOBHbIE XapaKTEPUCTUKH
NPsAIMOro BXxoAa CUHXpPOHMU3aLUM:

Avnana3oH yactor ot 0 o 1 GHz
YyBcTBUTENbHOCTb: 100 mV p-p ot 0 fo
100 MHz, n3ameHsieTca IMHenHo ao 400 mV
p-p Ha 1 GHz
MackcuManbHoOe cpeaHeKBaapaTuyeckoe
3Ha4YeHUue HeCTabusIbHOCTU CUHXPOHMU3aALUM
<3.5 ps

Ha NMNpadsMoOM BXoA4e€E

BO3MO>XXHOCTU CTPOB6OCKONMNUYECKUNX
ocuunnorpadoB B 3HAUYUTEJIbHON CTENEHMU
3aBUCAT OT HAJIMYUSA LUMPOKOMNOJIOCHOM
CUHXPOHM3aLMM C MaJibiM YPOBHEM BPEMEHHOM
HecTtabunbHocTn. Ocumnnorpadg PicoScope
9201 obecneuyuBaeT NMNOJIHYIO CUHXPOHU3ALIMIO
B noJsioce yactot ot 0 o 1 GH=z.

L PicoScope 9000

Default Setup...

Color Grade iz enable... E:
Freerun

100 mici ﬁ

-

T

0=
I

TunuuHaa ocumnnorpamma 1-GHz curHana npm
MCMNOJZiIb30BaHMU NPAMOro BXxoaa CUHXpPOHU3aLUMn.

www.eltesta.com



Direct Trigger Jitter

X PicoScope 9000

200GHz 2.5 TEals Persist is enable... External Direct
Sample Freerun

Channels

Channel 1

Timing accuracy
leads to waveform
jitter.

~ RMS Direct Trigger
Jitter:

Max 3.5 ps + 20 ppm
of Delay

Scals =16.3 hit=s Pesk Hitz = 63 hitz Stod Devistion =333ps
Offzet = 0 hitz Pk - Pk =204 ps Mesn £ 1 StdDew =728 %
Hits in Box =116 khitz Median =233 ps Mean £ 2 SteDey =955 %
Waveforms = 362 Wims Mean =233 ps Mean £ 3 SteDey =997 %
in =222 ps Mz

chi [ - BN o0 psidiv =
= .
iy oy - 150 ps -

A typical picture showing 3.33 ps RMS Direct Trigger Jitter
with 1-GHz sine wave signal.

www.eltesta.com



HF Prescaled Trigger

The PicoScope 9201’'s HF (Prescaled) trigger is an AC-coupled 10-GHz prescaler for
triggering on high-speed data without cumbersome manual adjustment.

The heart of the trigger is a low-noise GaAs frequency divider. Low RMS jitter <3.5 ps typ
is available.

L\ PicoScope 9000 =10 x|

Default Setup...

- . Channels 20 GHz 1 4585 TSaiz Color Grade is enable. . External Direct Display
PicoScope Synthesized CW Generator — sanie Freerun =
9201 Er

200080600856H:  1282dEn & ol Ch2

Dizplay

&« on O Off

SCALE
K |

OFFSET
-200 mY

Banchwvicith

* Full
|& " Narrow

LOOP GAIN

Power Splitter ey

Equipment connections for
Prescaled Trigger Test

A 5-Gbit eye-diagram acquired witjh HF trigger mode.
Output: CML. Low-level.

www.eltesta.com



HF Trigger Jitter

X PicoScope 9000

200GHz 2.5 TEals Color Grade is enable... External Direct
Sample Freerun

Time Base

Timing accuracy
leads to waveform
jitter.

=~ Max RMS HF

Trigger Jitter: 3.5 ps
T = p

Scals = B0.5 hit=s Pesk Hitz = 242 hitz Stod Devistion =303 ps
Offzet = 0 hitz Pk - Pk =232 ps Mesn £ 1 StdDey =71.3%
Hits in Box = 4.36 khitz Median =538 ps Mean £ 2 SteDey =961 %
Waveforms = 1.85 KWims Mean =535 ps Mean £ 3 SteDey =997 %
in =47 2 ps Mz

20 psidie =

A typical picture showing 3.03 ps RMS HF Trigger Jitter
with 10-GHz sine wave signal.

www.eltesta.com



Averaging Reduces Noise

Averaging is often used eliminate random noise on the display and increase resolution
and accuracy of measurements. If a waveform is “"buried” in noise, averaging can be
used to extract a signal from the noise as shown in this illustration.

Averaging allows you to measure even The PicoScope 9201 used three
noisy signal to less than 0.5 ps standard averaging algorithms:
deviation enabling extreme accuracy Stable Average
when you need it most. Muiltiple Average

Median Average

L. PicoScope 9000

Jetautt Setup Uncley el cl ale... | Detaut Setup Unido, |

20GHz 2.5 TSais Persist is enable... External Direct F 20 GHz 25 TSal Persist iz enable... External Direct
Freerun = - Avg M =64 Freerun

e N e e Nio N T |

PERSISTENCE TIME
23

=]l
=l

Scale =175 hitzf Peak Hits =70 hitz St Devigtion =308 ps J =5 25 hita/ Peak Htz =21 hits Stel Deviation =3431s
Offset = Ohits Pk - Pk =208 ps Mean + 1 StdDev =738 % (ol e} Offset = Ohits Pk - Pk =12ps Mean +1 StdDev =936%
Hits in Box =114 khits Meddian =588 ps Mean + 2 SteDeyv = 96 % Hits inBox = 47 hits Median =586 ps Mean + 2 StdDey =100 %
Waveforms = 454 Wims Mean =554 ps Mean + 3 StdDev = 99.6 % _ Waveforms = 22'Wims =584 ps Mean + 3 StdDev =100 %
Iiny =454 ps M = D= tdin = Y

~ K. - S ; e

TOR fTOT

10-GHz signal with noise and jitter components The same 10-GHz signal without noise and jitter
components after deep averaging.

www.eltesta.com



Record Length

The number of samples that form a trace is called Record Length (points per
waveform). The greater the amount of sampled data that is available for
analysis or measurements, the greater the record length. Record length in the
PicoScope 9201 can be selected from 32 to 4096 samples by a multiple of two.

L PicoScope 9000

Record length sets independently
;2;3,;!: 1.563 GSals ;2;3,;!: 25 GSals :Eizrr:il Direct fOI“ each Channel .

Equivalent sample rate and record
length work together. If you combine a
small record length memory depth with
a high equivalent sample rate, you will
have a very fast throughput (display
update rate) but very little data in the
channel memory.

If more data points need to be
acquired, a waveform with a long
record length takes longer to construct
than one with a short record length.
However, a long record length produces
ou EEIGENE > ¢4 EXEEEEG| C B ool g a waveform with higher horizontal

e = resolution, therefore a trade off exists

between throughput and resolution.

PicoScope 9201 traces with Record Length
of 32 (top) and 512 (bottom) samples.

www.eltesta.com



MHorokaHasnbHoe oTobpa>xeHue

Ocuunnnorpad PicoScope 9201 no3Bonsetr otobparkatb 0OAHOBPEMEHHO A0 BOCbMM JIy4YEeMn.
K TakMM n1yyaM OTHOCSATCSH: CUTHaJibl KAXXAOro U3 ABYX KaHaJ/10B, Yeblpe 3aNnOMHEHHbIX
CUrHasna, yeTbipe MaTeMaTUYeCKMe, a TaK)ke ABe CNneKTpasbHble (PYyHKLUHNMU.

L PicoScope 9000

Cles L Single Autozcale... efault Setup..
Channels 20GHz 2 GSals 20 GHz 5 Goaiz External Direct

Sample Sample Freerun
Channel 1

* Chl ( Ch2

Dizplay

& on  Off

JLUILUNU[LU!LJLUKUILUN JT

Elandmdth
Full

_LOOPGAIN [l ,{ ﬂ n A ﬁ
T - ]ﬂﬂJL_Jﬂ]L_JL_JL_JL_JL_JL_JL

DESKEN (Al Acg

Ocuumnnorpamma otobparxeHnssi BOCbMM He3aBUCUMbIX
JlyueM Ha 3KpaHe ocumnnorpada PicoScope 9201

Prirt... | Helgp |
Time Base

NHTepdenc nonb3oBa-
Tena ocuunnnorpada
PicoScope 9201 no3sBonsier
Ha3Ha4YUTb pa3J/inuyHble
uBeTa A1 KaXxAoro ms3
oTo6parkaeMbixX Jy4yen.

YCcTaHOBJIeHHble ans
3TUX Nyyen MacwTabbl
oTo6paxeHus n pesynbTaTthbl
M3MepeHUn CUrHasioB
TaK)ke oTo6pakarorcs
COOTBETCTBYHOLIMM LLBETOM.

www.eltesta.com



Informative Waveform
Display: Grey Scaling

When you select Grey Scaling mode, is assighed a single color. As a
persistence data map develops, different intensities of that color are
assigned to the range between a minimum and a maximum population.

L PicoScope 9000 =10 x|
il e IT StopiSingle i efault Setup... Uncho... ;

égn?’:: 299 4 GSalz Gray Scale iz enable... EizrrzilDirect ,W The maximum population
automatically gets the highest color
fcm € ch2 intensity, the minimum population
- .
G on O off gets the lowest color intensity, and
!nterm_e_dlat_e populations get
. intensities in between these extremes
The information in the lower

_ populations (for example, down at the

noise level) could be of greater

" Narrow
LOOP GAIN

. .
The Grey Scaling persistence
DESKEW (&l Ac

e view highlights the distribution of
data so that you can examine it in
detail.

interest to you than the rest.

el 1333 dei\ Ch2
 EErTEE =

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



pagauua LBeTOM

B pe)>xuMme rpagaumm LUBeTOM oTo6parkeHue popMUpyeTcss HaKOMNJIEHHbIMU TOUKaMM,
MMEeLWMMN passinyHbie uBeTa. L|BeT MHAMLMPYET NJIOTHOCTb NonagaHuA Touek
CUrHana B AaHHbIN NUKcCesl ocuunnorpammol. Pe)xum rpagaumm LBeTOM NOJIE3HO
MCNoNb30BaTb Npu paboTe c rUCToOrpamMMmamMum, rnas-gMarpaMmMmamMm, MackamMm, To ecTb
npy CTaTUCTUUYECKUX n3MmepeHusax. Ucnonb3yinTe peXkmm rpagaumm LBETOM TaKXXe npum
Heo6X0AMMO NOoNTYyUUTb KaK MOXXHO 60/iblle BU3yasibHOM MH(POPMaLIMKM O CUTrHane.

=lolx] Pe>xum rpapgauuv uBeTOM
e m e [ MCnosib3yeT HaKoMNJIEHHYI0 6a3y AlaHHbIX
S e e __ Display O CUrHasnax, CocTaBasiollyio 257 Toyek
no BepTuKanu n 501 Toyka no
ropmM3oHTann. 3a Ka>kaon TOUKOMn
HaXOAMUTCH CBOWN 16-pa3psagHblii cHETYMK.
JTio60e nonagaHue cCUrHana B TOYKyY
3KpaHa yBeJIMuMBaeT 3HaueHue Koaa,
3anuMcaHHoOro B cuetumk. Kaxkabii uBerT,
MCMNoJib3yeMblii B peXXuMe rpagaumm
LUBEeTOM npeacraBnseTr coboi aAnanasoH
3HaYe€HMWM, 3anUCbiBaeMbiX B CHETUUK
B)XAO0M TOUKM B AAHHbIX MOMEHT. B
npouecce cébopa, korga obwee uncno
nonagaHumn pacteT, pacTeT U 3HaueHue
Avana3oHa, COOTBETCTBYHOLLEro KaXkaoMy
uBety. MakcuMmanbHoOE 3HaYeHue,
3anucbiBaeMoe B CYEeTUYMK paBHO 65 535.

chi [REER dei\ c

Ocuunnorpad mcnonb3yeT NATb
uBeToB AN (hOpMUPOBaAHUA perXkMMa
rpagaumvm usetom. Kaxkabiv uBeT MmoXxxeTt
6bITb BbiI6paH N3 cTaHAApPTHOrro MeHHo
Windows.

Pe>xuMm rpagauvm 4BEeTOM NO3BOJISIET OonNepaTopy
noapo6bHO nccnenosBaTtb BCe AeTasnim
ocuunnnorpammbl 2.5-GHz rnas-gnarpamMmmbl

www.eltesta.com



X-Y Display Format

Three Format menus determines how the instrument draws the waveforms:

The YT format is the normal time (on the horizontal axis) versus voltage (on the vertical axis).

The XY format displays voltages of two waveforms against each other, and draws as the
Source 1 versus Source 2 display of the two selected sources. Source 1's amplitude is plotted on
the horizontal X axis and the Source 2's amplitude is plotted on the vertical Y axis

The XY & YT format displays both YT and XY pictures. The YT format places on upper part of
the screen, and XY format places on lower part of the screen.

L. PicoScope 9000 I [ B L} PicoScope 9000 I (=1 |
ole Autoscale... | Default Setug... Print... I Help ole Autoscale... Print.. I Help
20 GHz 25 G3als 20 GHz 25 GSals Persist is enable... External Direct Display 20 GHz 25 GSals 20 GHz 25 G3als Persist is enable... External Direct Display
5 ime Baze S

Sample Sample Freerun Sample Sample Freerun

" - 1
BT : i

EEB

SCALE & e L Place on Graticule SCALE &
-

=|
=]
=|

-

A  Ext HF . Al

YT & XY Display Format XY Display Format
You can use the XY format to:

Compare frequency and phase relationships between two signals.
Display strain vs. displacement, flow versus pressure, volts versus current,

or voltage versus frequency. www.eltesta.com



OTo6paxeHune B popmarte X-Y

Tpu popmMmaTa onpeaenstor, KakuMm obpasom ocuunnorpad orobparxkaet CUrHasnbi:
B dbopmaTe YT ropusoHTasibHanA OCb SAABJISETCA OCbIO BPEMEHU, B TO BpEMA KaK BepTUKaJibHas -
AIBISETCA OCbIO HaNpsYXeHMUH.

B cpopMmaTe XY ropnsoHTasibHas OCb SABJISETCH OCbIO HaNpsi>KeHUsi OAHOro U3 UCTOYHUKOB
CUrHana, B TO BpeMsl KaK BepTuKaJibHas - ABJISETCSH OCbIO HaNpPs>KeHUA APYroro UCTOMHUKa CUMrHana.
B popmaTe XY & YT otob6parkatorca ocumanorpammbl o6oux popmartos - YT u XY. NMpu aTOM

¢dopmaT YT pacnosio)keH B BEpXHEW 4acTu 3KpaHa, a popmMmart XY — B HUXKHEWN HacCTMm.

T o
Ly PicoScope 9000 (o] v PicoScope 9000 (ol
y StopSingle Detautt Setup. .. Run Ste > Autoscale A ; Print Help
20 GHz 25 GSaiz 20GHz 25GSaiz Persist is enable: External Direct isplay
S

20 GHz 25GSais 20 GHz 25 GSals Persist iz enabls... Display Fampl Sarmpl g
. ample Ample reerun

Sample Sample Freerun

c
R - L

Flace on Graticule Sl
=

f2 4

7 =]
=

" Ext HF

oS ﬁ CIEADI @ poat jeg
A 1B
ws Ck

Mpumep ocumnnorpammsbl B popmarte YT & XY Mpumep ocunnnorpammbl B popmarte XY

dopmaT XY ucnonb3lyercHa AnAa:
CpaBHEHMS 4acCcTOT U WM pa3sHOCTU a3 Mexxay ABYMSA CUrHaslaMMm.
OTo6parkeHnsa B3aMMHOW 3aBMCUMOCTU ABYX BEJIMUMH, HAanNnpuMmep, Toka oT
Hanpsi>XeHUs N Hanpsi)keHUs OoT 4YacToThbl. www.eltesta.com



Waveform Manipulation

Two features are available that can = Direct Manipulation

simplify your work with waveforms: Use the mouse to click and drag:

e Direct Manipulation ® Ground Reference Indicator
e Zoom ® Waveform

to new vertical positions, which changes

.| Defautt Setup...

s g e the vertical offset, or to new horizontal
: -' positions, which changes the horizontal
position or delay value.

Sample

=10l

=3 Ay ... | Defautt Setup... Prirt... I Help
20 GHz 179.9 GSals Persist is enable External Direct - | Acquisition
Fresrun 8 e

Sample

Fit &cquisition To...

RECORD LENGTH

= Zoom

® Draw a box around the section
of the waveform you want to expand

® Then click inside the box ‘

www.eltesta.com



Familiar File Management

Frirt

= e Standard Windows user interface allows
you save and recall on PCs hard disks:

== ® Waveforms in various formats
® Waveform Database

® Scope setups

® Screen images

Unda f Prirt Help

20 GHr 5 GSalks

20 GHz 5 GEals External EfUp
Sample Sample Freerun
Recall Setup

Recall Setup Recall Factory

Rl Last Power Off

|

Save Setup

|

Databaze of Ch2 Recalled

#Wavetorms = ¥ e ove Database As

czt o C2+

i

B
=
1=
]

Save as Default

File name:

el 200 mv/div i‘

B B jr- :|

s B
Ao Bl

Recalling Setups

Recalling Waveform Database www.eltesta.com



Copying a Waveform

Clicking the Copy button copies the programming window into
the Window Clipboard. You can paste copied information in such
Windows programs as Word, Corel Draw, Paint Brash, and etc.

= Use Copy function when preparing documentation based on usage of

the PicoScope 9201.

Copy function
includes four
different
options

20 GHz == F

Copy  Print | Help | SANVERECALL

Eull Screen

& Full "findow | Setup
Client Part
= : m-

e SCreeth ill Factary
TS I Dl | mmd Flminime ok

PicoScope 9201 Copy function

Persizt iz enable... External
Freerun

..|.|I|||... - L _..||"|I|_

Currernt Amourit Mirirmum Mazimum Mlean

Screen image copied with
Invert Oscilloscope Screen option

www.eltesta.com



Autoscale

Get waveform on screen quickly with Autoscale button.

= Autoscale function adjusts an oscilloscope to display a stable
trace of usable size and amplitude. The Autoscale feature of the
PicoScope 9201 can quickly give you a stable, meaningful trace

display.

= The Autoscale function can find
repetitive signal with:

Autoscale % Frequency greater than 1 kHz.

% Duty cycle greater than 1 %.

% Vertical amplitude greater than 50 mV p-p.
» Trigger amplitude greater than 200 mV p-p.

Single-valued

NEZ = When you click the Autocale button,
o you tell the PicoScope 9201 to examine

| [

the signal and adjust the following

controls for optimum display:
> Vertical scale and offset.
The Austoscale button location > Time base scale and delay.

> Trigger level, if appropriate to that trigger
source.

www.eltesta.com



Na3MmepeHuns U UCnbiTaHUA

Buabl N3MepeHni, ncnosiblyembix B ocumssiorpacge PicoScope 9201

N3MmepeHus MapkepHbie ABTOMaTHnyeckue
no wkKane n3MepeHus n3MepeHus
SneKTpoHHas ABsa X-, Y-, nin

.. 19 aMIJINTYAHbIX,
15 BpeMeHHbIX n
5 cnekTpasibHbIX

XY-Mmapkepa.
A6CONOTHDLIE,
Pa3HOCTHbIE,

WIKaJsia pa3MepoM
10 x 8 npenennn
M cogeprkailan

CeTKY, OCU, paMKy OTHOCHTEJIbHbIE M3MepHUM
nsMepeHusa
N3mepeHnsa NRZ N3mepeHusa RZ TncrorpaMMHbIe

rnas-gnarpamMmm rmnmas-gnarpamMmm n3MepeHunsd
- . Ao 11 ctatucTtnue-
CKUX U3MEepEeHUuM

2 BepTUKaJIbHOW UIun
. ropnu3oHTaIbHOM
rMCTOrpamMmbl

Cnucok us 38
n3MepsieMbix
napameTpoB NRZ
rnas-agvarpamMmmbl

Cnucok m3 40
n3MepsieMbix
napametTpoB RZ

Buabl MCNbITAaHUWU, UCMNOJIb3yeMbIX B ocuunnorpade PicoScope 9201

AonycKoBbIX TecT Macok TecT paclLUMpPEHHbIX
KOHTPOJ1b rpaHvy MaCku
ABTOMaTU4YECcKu CraHpapTHble UK PacwupeHHble
MAcCKun Moryrt UCNOJIb3YIOT ANS
Ao 4 Lo ous p e UCNnonb30BaTtbCA y>xecTtoueHus
napaMeTpoB = "
ana npopeneHusn UCNbITaHUMN

C 3afaHHbIMM .

AOMYyCKaMu
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Marker Customize Measurements

Markers are movable lines on the display that provide Customize
Measurements. You set marker’s value by positioning them on the
display. Their actual value, however, comes from internal data.
This makes marker measurements more precise than graticules.

f UNIGRAF UDS5-2020 PC-Digitizing Ozcilloscope 20 GHz | _ [ x]
20 GHz 250 GEals 203Hz 250 GRals Perzist is enable. . External
Avg = 16 Avg b= 16 Freerun Type
ya \\ e \.\h
< ., e ™ M1 Source
Ci+ 4 ohi
i kS
s \\_\ v
d N M1 POSITION
1136 n=
1
1
/—\ I /.\ - M2 Source
/ ., Lo .,
" b " - Ch2
C2s /_, “y ,I(f ~
. e W2 POSITION
., - :
v | 1.204 ns
i
hdation
Hhtl = 1136 ns W2 =1.204 ns
Reference
132 mhidive 200 mbidiv 200 pafdiv Set Reference
0 0

Markers measure timing shift of 1-GHz
sine-wave signal with 1-ps resolution

Marker Measurements:
Absolute vertical (voltage)
Ratiometric vertical (voltage)
Absolute horizontal (timing)

Ratiometric horizontal (timing)

Best Marker Resolution:
Voltage: 31.25 uVv
Time Interval: 0.2 ps
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Automatic Measurements

The PicoScope 9201 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.

J UNIGRAF UDS-2020 PC-Digitizing Oscilloscope 20 GHz M= B3

20 GHz 250 Gsals 20GHz 250 GSalz Persizt iz enable... External

Ay M= 8 Avghl= 8 Freerun Amplitude Paramete

czl
Period (Ch) 1.01 nz Rize Time (Ch2) TG ps
Freguency (Chil) 9901 MHz Armplitude (Ch2 2188 my
Amplituce (Ch ) S00 my Base (Ch2) 1281 my
ac RMS (Ch1) 1798 my Pos. Overshoot (Ch2) 4943 %
Mean (Chi) 5759 my Maximum [Ch2) 3577 myY

200 m fliv 100 m felive 200 peiidiv

IR 230 my 11 ns 0%

The PicoScope 9201 measures up to 10
parameters simultaneously on 8 sources with
maximum time resolution of 0.1 ps and 1.6%
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.

=15 Timing Measurements are made
on horizontal parameters. They
typically mean seconds or hertz. They
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.
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Statistics Measurements

The PicoScope 9201 measures up to 4 statistics parameters

simultaneously
)’ UMIGRAF UDS5-2020 PC-Digitizing Oszcilloscope 20 GHz | _ =] %]
20 GHz 25 GSals Persist is enable... Irit.Rate 50 ns
Style
My Ay
.I.b g IIMM. 1 W
' g
' 1
1 ! 0 II
! : | PERSISTEMCE TIME
2s
1
' 1
! 0 'I ) Graticule
, 5
M ' w III'W
) '
Ci1+
Screen
Current Arnourit hinimuim Mlsimum Mean St Deviation
Period (Ch1) Ta5ns 134 Y98 ns Ya8ns Ta5ns 0=
+HMictth (ChH1) 396 n= 134 394 nz 396 Nz 3948 nz 99.01 p=
Amplitucle (Chl ) 7813 my 134 TISmy 7938 mY Te42my 3.06 mh
Top (Chl) 8938 mY 134 8938 mv 06,3 m 8987 m 274 mi
200 m iy 20 nisiddiv

430 my

Simultaneous statistics measurements of Period,
+Width, Amplitude and Top parameters of 12-MHz Pulse

¥ The Statistics function calculates
the following values of the automatic
measurement results:

Minimum

Maximum

Mean

Standard Deviation
Current Value

Amount of measurements

= Minimum and maximum are the
absolute extremes of the automatic
measurements.

= Mean and standard deviation
calculates the mean and standard
deviation of the automatic
measurement results.

¥ Mean is the statistical average of
all results for a particular
measurement.

¥ Standard deviation measures the
dispersion of those measurement
results.
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Histicons

Histicons are miniature histograms of parameter measurements that
appear in Measurement Area. These thumbnail histograms let you see at
a glance the statistical distribution of each parameter.

= Histicons provide a fast, dynamic view of parameters and wave

shape characteristics.

)' UNIGRAF UD5S-2020 PC-Digitizing Oscilloscope 20 GHz M= E3
Gray Scale iz enable...  External
Freerun Display
anlling, F %
Source
¥ Parameters...
Y Parameters...
Dual-Chan Param... Four HiStiCOI‘IS
correspond to each of
- - : statistics measurement
efine Param...
Currert  TotalwWims  Minimidm hdimuim St Deviation 84 Define Param
Mode
2/ div
0z 0
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YELOGE N EL S

The PicoScope 9201 supports up to four Source (operand) Math function Math function
simultaneous mathematical combination waveform (Ch1) (operator, Divide) (waveform F1)

and functional transformation of

waveforms that is acquires.
Functional transformation

of an acquired waveform

’ UHIGRAF UDS5-2020 PC-Digitizing Oscilloscope

Clear display

20 GH=z
Setup Lindio Copy Prirt
Int.Rate 80 ns

StoplSingle ALtoscale Default S
20 GHz 5 GSalkzs

Run
20 GHz 5 GSals

Persist iz enable...

Dlspla\;

&on O Off

Opera’fﬂr ¥ You can select any of the math
“"e” functions as a math operator to act on the
[Operand 1 operand or operands. A waveform math

operator is a math function that requires
either one or two sources.

The operators that involve two waveform
sources are: ® Add, ® Subtract,
® Multiply, and @ Divide.

The operators that involve one waveform
source are: @ Invert, ® Absolute,
:I ) €0 ) Trigaered ® Exponent (e)l o EXponent (1 0),
’”7 B s ® Logarithm (e), ® Logarithm (10),

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

chl I :l chz B :l f" )
VBT :l T 100 :| r* B

An examples of PicoScope 9201 Math
Functions.

F1=Ch1+Ch2 F2=Ch1l-Ch2
E2—=MNEfEChIY EA=TrnullCh9) www.eltesta.com




Fast Fourier Transform

The math option of the PicoScope 9201 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 amplifiers.
® Adjust filter circuits designed to filter out certain harmonics in a waveform.

0 G, = To compensates some of the
StopfSingie | Autososle | Default Setup Copy | Prin A CQUISTIO limitations of FFT analysis You can
20GHz 250 MSals External use windowing. The window type
frati= 18 Freern defines the bandwidth and shape of
the equivalent filter associated
with the FFT processing.

’ UNIGRAF UDS-2020 PC-Digitizing Dszcillozcope

Clear dizplay

Run

Ci¥x

@ The PicoScope 9201 supports
six types of windows:

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

® Five tapering FFT windows of
different shapes -

» Hamming window

» Hanning window

» Flattop window

» Blackman-Harris window
P Kaiser-Bessel window

; ﬂ G s [averacen
1+

Rl = 12.695 MHZ M2 = 37 5595 MHZ ¥k = 24 302 WHZ Trdeh = 40157 nz

Chi | 400 mbidiv

i‘ ch2 IREERNEE i‘ ((f: A 200 nsddiv g

A P R e st he
FFT analysis provides an extra dimension of performance with
simultaneous displays in the time and frequency domain. Picture shows
an example of FFT made with 38-MHZz pulse with near 50 % duty cycle.
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Trend Function

Trend is a math function that represents the evolution of timing parameters
in line graphs whose vertical axes are the value of the parameter, and
horizontal axes the order in which the values were acquired.

f UMIGRAF UD5-2020 PC-Digitizing Oscilloscope 20 GHz M= B
700N = The PicoScope 9201
20 GHz 500 MSafs Gray Scale is enakle...  External makes period
Sample Freerun measurement of pulses

YWERTICAL Sighl E

| T 400 p=idj
C1s = Trend of period

YERYPOSITION 1 measurement is
displayed as a math
function

= Amplitude
measurement of trend
function gives evolution
of period value

Fil
Current  Total'Wims  Minimum Maimum Mean Std Deviatics

Petiod (Ch) 100.4 Nz 159 1001 nz 100.5 Nz 10035 ns 245 nz

Peak-Peak (F1) 1.059 Nz 160 1.01 nz 1105 Nz 1.059 Nz 1236 pz

100 rsdive il i Freerun  Triggered

f* Pos

200 nz il = Meg il
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Vertical Histogram

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

= 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 on displayed waveforms.

The "St of hiStog ram StatiStiCS: _f UNMIGRAF UDS-2020 PC-Digitizing Oscilloscope 20 GHz

Clear Display ] Run  Stopisingls | Autoscals

P Scale-Scale lists the display scale in hits per = —
division or dB per division.

P Offset lists the offset in hits or dB. Offset is
the number of hits or dB at the bottom of the
display, as opposed to the center of the display.

P Hits in Box-The total number of samples R
included in the histogram box.

» Waveforms - Displays the number of
waveforms that have contributed to the
histogram.

» 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 Scale = 25 khits Pesk Hits

= 12 5 khits Sid Deviation = 155 m
above the median and 50% are below the median. GG = US| A=l = ST NEEmE EHEEY = Sl
- Hitz in Box = B3E khits Median = 199 mY Mean + 2 StdDey = 100 %
P Mean - Mean is the average value of all the Waveforms = 1.27 khits Mean = 200mv Mean £ 3 StdDey = 100 %
points in the histogram_ Min = 935 my = G mY bz = 481 my
p StdDev - The Standard deviation (c) value of cr [ECTEZERE - | chz | 200 2 i: i | 67.457 ps/ofiy G(;_:'EE"”” f° Trizgered
the histogram. A B R o B o B
» u + 1 StdDev, u + 2 StdDev, u + 3 StdDev - The

percentage of points that are within + 1c, + 25, or + An example of Vertical Histogram Measurement
3o of the mean value.
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Statistical Analysis of Noise

Vertical Histogram is the most common use for measuring
and characterizing noise on displayed waveforms.

ER GIGASCOPE UDS-2020 PC-Digitizing Dscilloscope 20 GHz M= E3

20 GHz D00 GSals Gray Scale iz enahle...  External Direct

Sample Freerun o = Sizing the histogram
= window to a narrow portion
of time and observing a
vertical histogram that
measures the noise on an
edge measure noise

Histogram

Saurce

Ch
Mode. .. E -
The PicoScope 9201 has a
very low “noise floor” (<2 mVv
wincowy - - -
— of internal noise RMS), making
noise measurements very
s accurate.
Scale = 9.24 khit=f Pesk Hitz = 46.2 khitz St Devistion = 1.58 my -
Offset = Ohits Pk-Pk = 15m¥ Mean £ 1 SteDev = 727 % I E s
Hitz in Box = 585 khits hdedizn = 357 mY Mean = 2 StdDey = 96.4 %
Yigveforms = 11.8 khits fean = 387 mY Mean £ 3 StdDey = 995 %
hin = -395 mY Max-Max = 3.73my Iz = -380 m4
10t Adive 100 pe/div
388 mi 0w

Picture shows noise measurement with
Vertical Histogram of ECL high voltage level.
www.eltesta.com



Horizontal Histogram

A histogram is a probability distribution that shows the distribution of
acquired data from a source within a user-definable histogram window.
The information gathered by the histogram is used to perform statistical
analysis on the source. The most common use for horizontal histogram
is measuring and characterizing jitter on displayed waveforms

= The list of histogram statistics:

P Scale-Scale lists the display scale in hits per [/ uncrar ups2020 PCobigiizing Oscilloscope 20 GHz
division or dB per division. Clear Display | Fun _Stop/Single | Autoscale | Default Setup

D Offset lists the offset in hits or dB. Offset is S e
the number of hits or dB at the bottom of the
display, as opposed to the center of the display. : o |

P Hits in Box-The total number of samples
included in the histogram box.

P Waveforms - Displays the number of
waveforms that have contributed to the
histogram.

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

P Pk — Pk - The width of histogram.

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

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

> StheV = The Standard deViation (0') Value Of An example of Jitter Measurement

the histogram. with Horizontal Histogram
» 1+ 1 StdDev, p + 2 StdDev, p + 3 StdDev - The
percentage of points that are within + 1¢, + 206, or
+ 30 of the mean value. www.eltesta.com




Jitter Mesurements

Among other things Jitter is caused by:

= Types of Jitter:
Period Jitter

Thermal noise » Random and ever changing,
always Gaussian

Cycle-to-Cycle Jitter
Delay Jitter
Time Interval Error

Upstream reference clocks | > From power supplies and
oscillators, with harmonic content

Clock Jitter
Data Jitter

Injected noise (EMI/RFI) P Cabling or wiring, from distance
sources

Circuit instabilities » Loop bandwidth, dead-band
oscillations

, UNIGRAF UDS-2020 PC-Digitizing Dscilloscope 20 GHz , UNIGRAF UDS-2020 PC-Digitizing Dscilloscope 20 GHz

Default S
Color Grade is enable... ExtHF

=etup Undo Copy Pririt

StopdSingle Default Setup Unclo Copy Prirt isplay | Run  StopiSingle

Clear Display
20 GHz 1000 GSals
Satmple

Fun

20GHz 1000 GSals

Persist iz enable... External
it trig

e el i N Te e lie Nin tie' !

(=]
=

C1= annel 2

Scale = 19.2 hit=/ Pesk Hits = 48 hitz Std Devistion =195ps
Offzet = 0O hitz Pk - Pk =124 ps Mean +1 StdDey = B7 .5 %
Hits in Box = 2.3 khits Medizn = 262 ps Mean £ 2 StdDev = 95.8 %
wWaveforms = 1.13 khits Mean = 266 pz Mean £ 3 StdDey = 999 %

o |IERERRHR <1 cn2 [ 200 [ 5005 [
~ I | |7:| ré [ 15ps  [ESRaliEy

Scale = 16 hitzi Peak Hitz = B4 hits Std Deviation =143 pz
Offzet = 0O hitz Pk - Pk = 436 ps Mean +1 StdDey = B0.5 %
Hits in Box = 2.9 khits Medizn = 223ps Mean £ 2 StdDev = 100 %
Wayeforms = 1.95 khits Mean = 225ps Mesn £ 3 StdDey = 100 %
Pdir =5ps Mz = 441 ps

oo R & |2 | 00 2| C A :| 5
~ BT | T A o

Eye-Crossing Jitter can be quantified with horizontal histogram.
Two examples of NRZ Eye Pattern with jitter histogram

el e e e lie 1 ia N e )
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Histogram Measurements: acquiring
statistically significant amount of data

= Larger sample of data

Peak Hts = 13 hits Stdd Deviation = .35 ps
Pk - Pk = 40 ps Mean + 1 StdDev = 727 %
Medisn = 225 ps Mean + 2 StdDey = 953 %
hlean = 206 ps Mean + 3 StdDey = 100 %
Ik = 25p=

100 wfms, 1 s

=

Three-dimensional

accumulation

Peak Hits = 75 hitz Std Deviation = 726 ps
Pk - Pk = 954 ps Mean 1 StdDev = 71.1 %
Median = 2M ps Mean + 2 StdDey = 97 %
Mean = 225 ps Mean £ 3 StdDey = 995 9%
e = 248 p=

1 000 wfms, 10 s

= Parametric measure-
ments derived from the
database use statistical
technique to produce more
stable, accurate results

Peak Hits = 727 his Std Deviation = 647 ps
Pk - Pk = 55 ps Mean £ 1 Stdley = 716 %
Median = 223ps Mean + 2 StdDey = 963 %
Mean = 225 p= Mean + 3 StdDey = 995 %

hfa = 250 p=

10 000 wfms, 100 s
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Histogram Measurements of Eye Diagrams

EJ GIGASCOPE UDS-2020 PC-Digitizing Oscilloscope 20 GHz

0GHz 5TSalks
Sample
C1+
Scale = 2.23 khits/ Peak Hit= 111 khits Std Deviation
Offzet = Dhitz Pk - Pk = 697 my Mean £ 1 StdDey = 36.7 %
Hits in Box = 401 khits hiedlian = 356 mv hean + 2 StdDey = 100 %
Waveforms = 518 hits Mean = 3.29mYy Mean + 3 Stdley = 100 %
hdin = -345my Max-tax = 609 my fa = 3592 mv
chi LR =
N 1135 mv

The right picture
demonstrates how the
PicoScope 9201 quickly
measures all parameters
of horizontal histogram for
12-Gbit Eye Diagram

The left picture demonstrates
how the PicoScope 9201
quickly measures all
parameters of vertical
histogram for 12-Gbit Eye
Diagram

EJ GIGASCOPE

[ D
20GHz 5 TSalks
Sample

UDS-2020 PC-Digitizing Oscilloscope 20 GHz

Ci+

Scale 27 .8 hitsy¥ Peak Hit= 111 hitz Std Deviation

Offzet = 0O hit= Pk - Pk = 19ps Mean 1 StdDev = 712 %
Hitz in Box = 3.15 khits Median = MG ps Mean + 2 StdDev = 961 %
vigveforms = 1.35 khits Mean = 17 pz hean + 3 StdDev = 996 %
in =107 p= Mz =

ol 100 miciy
TN 1156 my

-
-
-
-
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PicoScope 9201 Solutions up to
10 Gbit

The PicoScope 9201 provides wide range solutions for testing of 10 Gbit

signals

Key PicoScope 9201 Specifications for
Telecom/Datacom Measurements

Bandwidth » 20 GHz

PicoScope 9201
Telecom/Datacom
Measurements

Sampling Rate » 10 Tsa/s,
equivalent

Eye Diagram

Acquisition Speed » 100 Wfms/s

Mask Test

Trigger Jitter, RMS » <2.5 ps,
<2.0 ps typ

Mask Margins

Histogram

www.eltesta.com



Telecom/Datacom Industry Standards

PicoScope 9201 supports measurements of signal
integrity for

the following Telecom/Datacom Industry Standards
TELECOM/OPTICAL DATACOMM/ DATACOMM/
Bellcore GR-253-CORE and ELECTRICAL/OPTICAL ELECTRICAL/OPTICAL
ANSI T1.106 (SONET OC-n signals) ANSI X3.230 IEEE 802.3ae
ITU-T G.957 (SDH STM-n (Fiber Channel) (Gigabit Ethernet)
signals)
STMO/0OC1 51.8 Mb/s FC133 | 133 Mb/s GB Ethernet 1250 Mb/s
STM1/0C3 155.5 Mb/s FC266 | 266 Mb/s 2XGB Ethernet | 2.500 Gb/s
STM4/0C12 621.8 Mb/s FC531 | 531 Mb/s 10XGB Ethernet | 9.953 Gb/s
10.3125 Gb/s
12.5 Gb/s
STM16/0C48 2.48832 Gb/s | FC1063 | 1063 Mb/s DATACOMM/
ELECTRICAL/OPTICAL
STM64/0C192 9.953 Gb/s FC2125 | 2125 Mb/s XAUI 3.125 Gb/s
10.664 Gb/s
10.709 Gb/s
12.24945 Gb/s
STM256/0C768 | 39.812 Gb/s FC3187 | 3.187 Gb/s DATACOMM/
42.65691 Gb/s ELECTRICAL/OPTICAL
43.01841 Gb/s —
10X FC | 10.51875 Gb/s Infiniband 2.500 Gb/s

www.eltesta.com



NMpoMbilIeHHble CTaHAapTbl B 06/71aCTU KOMMY-
HUKALUMOHHbIX U KOMNbIOTEPHbIX JIMHUN CBA3U

Ocuunnnorpadg PicoScope 9201 noaaep>XMBaetT uaMepeHUs napMmeTpos
LIEJIOCTHOCTU CUTHaJN1I0B AN C/ieAyouwmX NpoMbILLIEHHbIX CTaHAAPTOB

TELECOM/OPTICAL DATACOMM/ DATACOMM/
Bellcore GR-253-CORE and ELECTRICAL/OPTICAL ELECTRICAL/OPTICAL
ANSI T1.106 (SONET OC-n signals) ANSI X3.230 IEEE 802.3ae
ITU-T G.957 (SDH STM-n (Fiber Channel) (Gigabit Ethernet)
signals)
STM0/0C1 51.8 Mb/s FC133 133 Mb/s GB Ethernet 1250 Mb/s
STM1/0C3 155.5 Mb/s FC266 266 Mb/s 2XGB Ethernet 2.500 Gb/s
STM4/0C12 621.8 Mb/s FC531 531 Mb/s 10XGB Ethernet | 9.953 Gb/s
10.3125 Gb/s
12.5 Gb/s
STM16/0C48 2.48832 Gb/s FC1063 | 1063 Mb/s DATACOMM/
ELECTRICAL/OPTICAL
STM64/0C192 9.953 Gb/s FC2125 | 2125 Mb/s XAUI 3.125 Gb/s
10.664 Gb/s
10.709 Gb/s
12.24945 Gb/s
STM256/0C768 39.812 Gb/s FC3187 | 3.187 Gb/s DATACOMM/
42.65691 Gb/s ELECTRICAL/OPTICAL
43.01841 Gb/s .
10X FC | 10.51875 Gb/s Infiniband 2.500 Gb/s

www.eltesta.com



Building Eye Diagram

Process of building
Eye Diagram includes
serial acquisitions of
Resulting eye diagram waveform data base

Eye Diagram is valuable because of Eye Diagram Problems with Sequential
comprehensive view of all signal integrity Sampling Oscilloscope:

faul ) 4 clock jitter):
aults(except ] ) It is not possible to resolve pattern

Noise dependencies

Jitter Averaging is not available

Reflections Input Dynamic Range is +350 mV
Ringing Random Noise and pattern dependent,
Inter-symbol interference deterministic errors mask each other

Power and ground coupling

www.eltesta.com



[NocTpoeHue rnas-amarpamMmmmbi

Pe3synbTupylowasn rna3-gmarpamma /

N3mMepeHue napaMeTpoB rnas-
AvarpaMmmbl Ype3Bbl4yalHO MHcopMaTUB-
HO, MOCKOJIbKY OHO flaeT BCeCTOpoOHHee
npeacraBJieHUe O L eZ1IOCTHOCTU CUrHana,
TO €CTb O TAaKMX €ro napamMmerTpax, Kak:

wym

BpeMeHHana HeCTabuJiIbHOCTb

OTpa>keHus

Bbi6pocCbl Ha curHane

B3anMHoOe BAnsiHMe cMrHasna oqHoro KkaHana
Ha apyrou

Mapa3uTHbie CBA3U Yepe3s UCTOYHUK
NMUTaHUA N 3eMJ1I0

NMpouecc nocTtpoeHuna rnas-
AVWarpamMmMbl COCTOMT U3 psaaa
nocsieaoBartesibHbiIX c60poB
M 3aNOMMHAHMUU AAHHbIX O
curHasne (nocrpoeHue 6a3sbl
AAHHbIX)

NMpo6nembl, BO3HUKAIOLLME NPU
M3MEepeHuM rnas-aguarpamMmmbl ocuuanorpa-
¢amu, ucnonbsyrwwmMm nocnenoBaTesb-
Hoe cTpo6bupoBaHue BO BpEMEHHOM
obnacru:

HeB0O3MO>XHO oTAENNUTb OAHY OT APYroM
nocsieaoBaTeNIbHOCTU, U3 KOTOPbIX popMUpyeTcs
rnas-guarpamMmma.

HeBOMO>XHO Ucnonb3oBaTb yCpeaAHEHUue

AnHaMunuecKkMin amanasoH BXOAHbIX
CUrHanoB orpaHuyeH 350 mV

LUyMbl U B3aMMHoOe BJZIMSTHUE OAHOM nocne-
AOBaTEJNIbHOCTU Ha APYryl0 B3aMMHO MAaCKUpYyLoT
MCKAaXeHUA N onb6KM.
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A typical PicoScope 9201 Eye
Diagram with Mask, Margins and
Histogram

/ UNIGRAF

20GHz V46.5 GSals
Sample

BT N I o T T

525 hitsr
0 hits
297 khits
E.17 khits
15ns

5w Adiv

Scale
Offzet

Hit= in Box
Vgvetarms
hfim

200

uDs-2020

PC-Digitizing Ozcilloscope 20 GHz
Perzist iz enable... External
ST BAOC 45 Trig'd
a2
- on - :
: 4.\_.; H_“. -..:ﬁ__ iry 3 o =q 5 ™
1
et : ;.' s AP
& T v B S i
T i : .
. ..‘_:-__.:- = ,"::'- -'- S 3
Peak Hit= = 105 hits St Deviation
Pk - Pk = 117 pz= Mean £ 1 StdDey
Median = 1.56n= Mean £ 2 StodDew
hean = 156nz MWean £ 3 StdDey
Mt
BE.98 pz/di
1.0261 n=

IS E3

Histogra
I “-_-:"l-"-'_
ource
Chil
B
L
Wind
. ‘.-'.f."'-."f"'-,'-"'" Scale...

169 ps=
70 %

959 %
995 %%
162 ns

200 v

Customizeable
Mask with Margins

Histogram window

2.5-Gb/s
Eye Diagram

Using Histogram on
the eye crossing to
characterize jitter

Histogram
measurement
results
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NRZ Eye Diagram Measurements

The PicoScope 9201 quickly measures 38 fundamental
parameters used to characterize non-return-to-zero (NR2)
S|gnals. Up to four parameters can be measured

moniicly
¥ UNIEHAF UDS-2020  PC-Digitizing Dzcillozcope 20 GHz M= E3

Default Setup Unila Ciofry Pririt Help

a
o)

StoprSingle ALtoscs

Clear display
12GHz 25 T3als Color Grade iz enable... External
Freerun

uuuuuu tean Std Deviation
W075%  1053%  1712m%
6207 %
3152%
7359 08

9453 %
59.92 %
06T %
734508

1038 %
6022 %
347 %
7351 0B

+ I - . R
i = s 7 a0 [

Giraticone

o Crid =
" Framel™ Off

6055 %
342%
7353 0B

5844 m%
9438 m%
0.002 dB

Current Amourt  Minimum laximum Mean Std Deviation
Rize 1 0%-90% 4809 ps 108 47 84 p= 4568 p= 452 p= 1994 f=
2 - factaor 10.38 108 1025 104 1034 2412 m
Jitter Rhl= 4815p 108 479p 5107 p 4921 p 2969 f

200 m sy = r‘ o

Chil 2l e
~ EEEN <
Main picture demonstrates of how PicoScope 9201 measures good quality

10-Gbit NRZ eye-diagram. Top picture demonstrates the same
measurements made in case when eye parameters are used to detect bad

termination effect.
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AHanun3 NRZ rnas3-guarpamMmm

Ocumnnorpadcd C7-24 onepatuBHO naMmepsietr 38 pyHaaMeHTasIbHbIX
napamMeTpoB, ucnosiblyembix and onmcaHua NRZ-curHanos. [10 yetbipex
napamMeTpoB MOryT 6biTb U3MepeHbl OAHOBPEMEHHO.

J/ UNIGRAF UDS-2020 PC-Digitizing Oscilloscope 20 GHz = EH |

/ UNIGRAF  UD5-2020 PC-Digi
Help I-

Oscilloscope 20 GHz [T}

Default Setup Uniclo Copy Print

Setup
20 GHz 1667 Toals Color Grade is enkle... External

Color Grade iz enable... External
Freerun

Current  TotalWims  Minimum
1038 % 9453 %
6022 %

Masimum
1075 %
6207 %

Mean
1053 %
6055 %

Std Deviation
171 2 me%

8

59.92 %

5844 m%
ssssss o 347 % 8 AMET % F152% HN42% 943Bmk
7351 0B 8 734508 735948 73S3¢B 000208

o T 2| o j © Freenn @ Triggered
er T e s o

Current Amourt  Minimum laximum Mean Std Deviation

Rize 10%-90% 45.09 ps 108 47 .54 ps 4563 ps 45.2 pz 199.4 f=
@ - factor 1038 108 1025 10.4 10.34 2412m
Jitter Rz 4815 p 108 479 p 5107 p 4921 p 2969 f

chi BERuRir i -
V BT -

OcHoOBHas ocuwsiorpaMmMa nokasbiBaeT, KakuM obpasom ocumnnorpacgp C7-24 namepser
napaMeTpbl HEUCKaXKeHHOU 10-Gbit NRZ rnas-aunarpaMmmbl. BepxHaa ocuuasiorpaMMa nokasbiBaeT
Te )Xe N3MepeHus, npoBeAeHHble B YCJIOBUSAX NJIOXOro COriacoBaHuUsA JIMHUM nNepefaym curHana.

20 pidiv & Freerun ¢ Triggered

www.eltesta.com



AHanu3 NRZ rnas-gnarpaMmm

Ocuunnnorpad PicoScope 9201 onepatuBHO usMmepsietr 38 pyHaaMeHTaJIbHbIX
napamMeTpoB, ucnoJsiblyembix anda onncaHna NRZ-curHasnos. [10 yetbipex
napaMeTpoB MOryTt 6biTb M3MepeHbl O AHOBPEMEHHO.

I PicoScope 9000
Defautt Setup... Lneha... Prirt...

20GHz 28941 TSalz Color Grade iz enable... External Direct
Sample Freerun

" Infin

Currert  Taotal Meas  Minimum haximum
Jitter RMS (Ch1) 4.477 p= 180 4438 ps 4559 ps
Rise Time (Ch) 3101 p= 180 2972 ps 31 26 pz
Eye Height dBI (Ch1)  158.54 dB 180 18.45dB 1862 dB
Crossing % (Chi) 5227 % 180 5299 %

"I T - o EETE:
an

OcumnnorpaMmMma nokasbiBaeT, KakmM obpasom ocuunnorpad PiocScope 92101
naMmepsier napamerpbl 10-Gbit NRZ rnas-agnarpaMmbl.
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Examples of NRZ Measurements

EJ GIGASCOPE  UD5-2020

ng Dscilloscope 20 GHz

Uncla Frirt..

m M

203Hz 7506 GSals

Color Grace is enable.. Exd HF UDX-P01
Sampls :I::t

MRZ Eye Paramety

e

Timing measurements of
2.5-Gbit Eye Diagram

]
+
LR i B i i B

<1 7171

EJ GIGASCOPE  UDS5-2020 PC-Digitizing Oscilloscope 20 GHz

Uncla Frirt..

hean Std Deviation

20GHz 2847 TSals

Current  Cyclesifms Minimum Meximum

1 <1 71

Frequency (Chi) 1.253GHz 3/915 1251 GHz  1283GHz  1252GHz  899.5kHz Sample
Periad (Ch1) TH8.1 p= 31915 7981 p= 7992 ps 7985 ps 5738 ts
DutCyeDist % (Ch1) 0% 31915 0% 4022m% 2111 m% 2018m%

8065 f=

DutCycDist 2 (Ch1) 0= 31915 Os 1607 ps G433 1=

[l 145 mvic [ 66613 pailifies
]
> T CEET

Timing measurements of
9.5-Gbit Eye Diagram

EEGIGASCOPE  UD5-2020 PC-Digi

ng Dscilloscope 20 GHz

Frirt.. Currernt  CyclesiWfms Minimum Mazzimum Mean Stod Deviation
Bit Rate (Ch1) 9.757 GBitls 471245 9738 GBitls 9757 GBitls 9.746 GBitls  7.786 MBitis

Jiter RMS (Ch1) 2615ps 471245 2732ps  2935ps  284Tps  B261fs

20 GHz 2.5 T3als
Sample

[~ Bit
[~ Bit Time

- 147 mifelive £ 17564 p=/di :
r B
g .

Crossing measurement of
high-distorted 12-Gbit Eye
Diagram

Currernt  Cyclesivfms Minimum Maimum Mean Stod Deviation
Crozsing % (Ch1) 2994 % 37934 2978 % 3076 % 3016 % 51892 m%

chi [ERET = 20 psidiv
v |EET ;|
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RZ Eye-Diagram Analysis

The PicoScope 9201 quickly measures 40 fundamental
parameters used to characterize an return-to-zero (RZ)
signals. Up to four parameters can be measured
Sim )' UNIGRAF UD5-2020 PC-Digitizing Decilloscope 20 GHz

M= E3
20GHz 4193 GSalz Color Grade iz enable... External
B RZ Eye Parameters
m e ——
i R =
%
V"\.
Ci+
Current Amavnit Ilinirmum hlaximum Mean St Deviation

Jitter P-p 3338ps 114 F339ps 3339 p=s 3339 p=s 0=
Fall 10%-30% 1533ns 103 1533 ns 1537 nz 1535 ns 1.1 p=
Rize 10%-90% 1228 ns 95 1.22ns 1.229nz 1223 nz 2609 p=

43 i Adive 1.1925 nz/d

96 18.031 nz 1580 it

The PicoScope 9201 measures 139-Mbit RZ eye-
diagram www.eltesta.com



Clock Recovery Triggering

Very high-speed oscilloscopes are not capable of triggering directly on the signal under
test. Typically an external timing reference is used to synchronize the oscilloscope to
the test signal. In cases where a trigger signal is not available, clock recovery modules
are available to derive a timing reference dlrectly from the waveform to be measured.

f UNIGRAF UDS-2020 PC-Digitizing Oscilloscope  2(mmep—s

Clock Recovery Trigger
provides:

Fun  Stop!Single

20 3Hz V4635 GEals Color Grade iz ens

Clear display

No external clock signal
trigger is required

Low frequency jitter rejection
expose pattern dependent
anomalies or dropouts that edge
detection would miss

Cl+ i

oY, T
i A L —
PR R Sy o T T
ek

e R A B e g

The UDX-ROX series of clock
recovery modules cover the most

Current Armourt Minimum Maximum Mean St Deviation
Eye Amplitude 3618 my 21 I AamY  3E9mY IETEmMY  44.29uv popular electrical lines used
Jitter RS 1083 ps | 1063 ps 11.03 ps 1097 ps 0E.02 f= tOday- Both tWO mOdUIeS have
Bit Feate 2.5 GBitis 21 2495 GBits 2501 GBitle 2499 GBie  BO3.3 kBit/s ..
Rise 10%-90% 1966 ps 21 1964 ps 4684 fs excellent jitter performance to

197 S ps
ensure accurate measurement.

The UDX-RO01 covers

2 E
ATB F
I' I r- B _mn ps o 0
_:I :I :I 622 Mbps OC12/STM4 bit rate

E';ﬁti"‘r“éﬁnfﬁu‘i‘?éasﬁ‘fnc;i?,{:;!;%‘Z%;ZZLZLQ on a data signal The UDX-RO02 covers

with UDX-P0O1 Head (top picture) gives 20 ps RMS jitter, and Lt HY Ly DO/ SYLS s s
the more accurate recovered with UDX-R02 Head clock

signal with less then 11 ps RMS Jitter (main picture). www.eltesta.com




OC-3 Laser Measurements

20 GHz 40 GSals Colar Grade iz enable... External Direct

SEIE UHEE 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

12 GHz 4665 GZals Color Grade iz enable... External Direct
Sample Trig'd

Ci+

Scale = 143 hitz! Peak Hitz = 713 hits St Devistion = 371 mv
Offzet = 0 hitz Pk - Pk = 252mY Mean £ 1 StdDey = 759 %
Hits in Box = 564 khits Median = 41 6mv Mean £ 2 StdDey = 963 %
Waveforms = 522 hits hean = 1 EmY Mean £ 3 StdDey = 100 %
flin = 29mv Max-Max = B.SEmY fla: = 542 mY

Noise measurement with No LP-Filtering

Currert  Cyclestims Minimum Mzximum Mean Std Devistion
12 GHz 40 GSals Color Grade is enable.. External Direct Eye Wicth (Chil] 58%ns  17/1101 5763ns  S5&7Ans 5.533 ns 3667 pz
Sample Erm Jitter RMS (Chi) as74ps  1T/1100 9022Zps 110ps 9957 ps 6.035 ps
| Rize Time (Chl) 1.377 ns 171101 135332 ns 1436 ns 1.3584 n= 26.93 ps
Freguency (Ch) JPTEMHz A7 /1101 F7E7MHZz 7788 MHz FF T3 MHz 111 6 kHz

Eye-Diagram Measurements with LP-Filtering:
Mini-Circuits Model NLP-200

SR LA o

Ci+

Source: Anritsu 1570A Sonet/SDH,
Analyzer, Signal: Optical 1,55 um, -3 dBm,
OC3, Trigger: Locked to data, OE-converter

Current  Cycleshims Minimum Maiimum Mean Stol Deviation S/N IC-0001, 11.09.2003
Eye Width 1Chi) 5838 nz 5313396 5651 ns 114 n= 5877 nz 111 9 ps
Jtter RMS (Chl) a7E ps 5303396 S5449ps  1234ps 9271ps 1807 ps
Rize Time (Ch1) 9291 ps 5373396 6544 ps 7611 ns 1.318 ns 1.481 n=

Freguency (Ch1) 77S3MHz 5373398 7721 MHz 7845MHz  TTI2MHz 2722 kHz www.eltesta.com



OC-12 Laser Measurements

20 GHz 166.7 GSals Colar Grade iz enable... External Direct
SEIE UHEE Source: Anritsu 1570A Sonet/SDH Analyzer
Signal: Optical 1,31 um, -8 dBm, OC12
Trigger: Locked to signal, Direct input
20 GHz 1859 GSals Colar Grade iz enable... External Direct
Sample Trig'd
e

Ci+

Waveform with No LP-Filtering

] . Current  Cyclestims Minimum zimuim hean St Devistion

12 GHz 219.3 GSals Colar Grade iz enable... External Direct Eye Width (Chi) 1 %95 na Y15 JOBE 15304 ns 1 % Nz 1 %98 na 1315 ps

S IFSET Jitter RMS (Ch1) 4719ps 150986 4187Tps  4973ps  4629ps  1.922ps
Rize Time (Ch1) 2931 ps 157986 2595 ps HMSGps 286 ps 1681 p=
Freguency (Chl) JM14MHz 157966 3098MHZ 3142 MHZ 3115 MHz 1.049 MHz

Eye-Diagram Measurements with LP-Filtering:
OE-Converter: IR 10 GHz (Actually 9 GHz),
i S/N IC-0001
' LPF: Mini-Circuits Model NLP-750

C1+
Source: Anritsu 1570A Sonet/SDH Analyzer
Signal: Optical 1,55 um, -3 dBm, OC12
Trigger: Locked to signal, Direct inpu
Current  Cyclestims Minimum gximum hean Std Deviation
Eve Width (Ch1) 176 ps E3 /4073 5961 p= 9754 p= 7112 p= 57.09 p=
Jitter RMS (Ch1) 1255 ps B3 /74073 1075 ps 1571 ps= 142 ps §.924 p=
Rize Time (Ch1) -2385 ps 5374073 1052 ps 3433 ps 2234 ps 109 ps
Freguency (Chl) Fg4mHz 6374073 3066 MHZ 3316 MHz F189.8 MHz 5.25 MHz

www.eltesta.com



OC-48 Laser Measurements

20 GHz 745.8 GSals
Sample

L T R e o o :
3
o

Cil+

L r -~ T e i “

Current  Cycleshvims

Eye Width (Chi) 3556 p=
Jitter RS (Ch) 5475 p=
Rize Time (Chi) 9201 p=

Frecquency (Chi) 1.23GHz

Eye-Diagram Measurements with No LP-Filtering

-

19 11280
1971280
1971280
1971280

Colar Grade iz enable... External Direct

Colar Grade iz enable... External Direct 12GHz 7471 G3als
Freerun Sample
i e A MR . -
ey T s Tl - EFPRS w ———
S
C1+
Hiis

g T . el
Minimum Maximum Mean Std Deviation Current  Cycleshims Minimum Maximum
3402 ps 3856 ps 3471 ps 3.901 ps Eye Wicth [Ch ) 346 4 p= 1871158 342 ps 3855 ps
5.478 ps 1071 ps 9.764 ps EO0.1 fs Jitter RMS [(Ch ) 10011 p= 1841158 9.031 ps 10.76 ps
E7¥ 5d p= 324 ps 101 .5 ps G4 34 p= Rize Time (Chi) M7 p= 1871158 1078 ps 121 p=
1226 GHz 1246 GHz  1.232GHz 4957 MHz Bit Rate (Ch1) 2457 GBitrs 1871158 2433 GBitiz 2 46 GBitis

Trig'd

1 ot

Mean Std Deviation
3496 ps 3073 ps
9.524 ps 472 fs
1158 ps 3314 ps
2.448 GBit's 7653 MBitis

Eye-Diagram Measurements with LP-Filtering

LP-Filtering: Mini-Circuits Model NLP-2950 (-3 dB BW

about 3 GHz)

Source: Anritsu 1570A Sonet/SDH Analyzer
Signal: Optical 1,31 um, -4 dBm, OC48
Trigger: 156 MHz, Direct Input
OE-Converter: IR 10 GHz, S/N IC-0001

www.eltesta.com



Mask Test

For eye-diagram masks, such as those specified by the SONET and
SDH standards, the PicoScope 9201 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-

=10] x|

Gray Scale iz enable...  External Direct
SThEHDCT 92 Freerun

fe Chi (7 Ch2

diagrams.
Mask Test quickly e
characterizes: BT 20 CH: 2941 TSan
N o i se lisplay Sample
2

Jitter

Aberrations « va

Rise Time {, oin

Fall Time :: !Infin
On-board mask drawing

0= j‘

capability allows simple,
operator-independent visual
comparison of signal to
standard mask.

Picture demonstrates a

Total Wims 1.564 k

SONET/SDH (0C48/STM 16) Fa.iledSampIESMQh:rts
signal compared with the e ante

standard mask, showing a Fehnd Qs
compliant waveform.

A tis

Pl 9.4 miviciv il ch2 | 20
0

Fun UrtilfAction...
b gin 30 %

Mask Hitz bz gin Hits

in Palygon1 O hits in Palygon 135 hits

in Paolygon2 0 hits in Polygon2 14 hits

in Palygond 0 hits in Palygond 0 hits

i SR 17 poiciv [ NRNON AN g Y,
 arB = [E

B

-
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TecT C NOMOLLbIO MAaCOYHbIX WAa6/10HOB

Ocumnnorpadp C7-24 nossosnseT oTobparkartb MacKu rnas-gmarpaMmMm, OTHOCSALMXCSH K
TaKuM cTaHpaapTam, kak SONET/SDH, Ethernet nnu Fiber Channel. B ganbHenwem tecrt
MaCKM NpoOBOAMUTCA NYTEM CPpaBHEHUSA CUTHaNa ria3-gMarpaMmmbl CO CTAHAAPTHOM
MACKOMW. AN HarnsA4HoOro aHasim3a WymMoB U BpeMeHHOM HecTabuibHOCTK oTo6pakeHue
yCTaHaBJ/IMBAIOT B Pe>XUM rpagauumm cepbiM WM rpaaauvm LULBEeTOM.

TecT Macok onepa-
TUBHO XapaKTepu3yer:

Lym

BpeMeHHYylo
HecTabu/sibHOCTb

UckaxxeHuns popmbl
CUrHana

OnnTenbHOCTb (ppoOHTA

AnNuTenbHOCTb Cpe3a

Ocumnnorpamma
AEMOHCTpMpYEeT TecT
CTaHAAQPTHOM MAacCKu Aans
curHana SONET/SDH
(0OC48/STM16) uacroTomn
2.488 Gbps,

20 GHz 28941 TSals
Sample

TaotalWims 1564 k

Failed Samples 149 hits
in Polygont 133 hits
in Polygon2 14 hits
in Polygon3 0 hits

.| Defautt Setup...

=101.x]

Lncha . | Prirt .. | Helg |

Gray Scale is enable... External Direct Mask Test

STMEHOCT 82

2

hdask Hits
inPolygon1 O hits
inPolygon2 0 hits
in Polygon3 0 hits

Freerun
Wazk Test

Creste Mask...

Eraze Mask

Compare with

¢ Chl " Ch2

Run UrtiléAction. .

Margin 309%
Margin Hits
in Polygon1 133 hits
in Polygon2 14 hits
in Polygon3 0 hits

www.eltesta.com



Creating Custom Mask

Five pictures below demonstrate how PicoScope 9201 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

Trigf'dl Mt trig Tt trig

4. Create full Mask 5. Perform Mask Test
www.eltesta.com



Mask Margins

Mask Margins are used to determine the margin of compliance
for a standard or scaled mask. The PicoScope 9201 goes beyond
basic testing with mask margin analysis for process monitoring.

f UNIGRAF UDS-2020 PC-Digitizing Oscilloscope 20 GHz M=

20 GHz 7465 GIals Colar Grade is enahble... ExtHF
STMA BIOCAE

Create Mask.

—
i VIZ.aSP taask

cCampare with

CZ+ (" Chl (& Ch2

W R Ol

Total Wiims 244 st gin 300%
Failed Samples 2335 hits lask Hitz Wargin Hits
in Paolygont 235 hits in Palygond 0 hits in Polygond 235 hits
in Polygon? 0O hits in Palygon2 0 hits inPolygon? 0O hits

in Polygon3 0 hits in Pu:ul';.ngnS 0 hits

in Palygona 0 hits

Mask margins are used to determine the margin of compliance for

a standard 2.5 Gbps STM16/0C48 eye-diagram or scaled mask.

Mask hits/failures
are easily viewed
with red pixels.

Mask Test results
show:

Total Waveforms
Failed Samples

Mask Hits

Mask Margin Value
Margin Hits

Margin Hits In Polygon

www.eltesta.com



Examples of Mask Test

20 GHz

GIGASCOPE UD5-2020 PC-Digitizing Dscilloscope

s izplay ) Fun &b Default Se Undio
20 GHz 7305 GSals Color Grade iz enable...  Ext HF UDX-PO1
Sample 2HGH Ethernet I:I

2

Mask Test and 20-% Margin
Test performed for a standard
2.5 Gbps STM16/0C48 eye-
diagram.

C1+

EX GIGASCOPE UDS-2020 PC-Digitizing Oscilloscope 20 GHz

Tatal Wims 109k Margin 20 %, Fun e Default Setup... | Undo ]« Prirt...

Failed Samples Mask Hitz Mkargin Hits 20 GHz 2943 TSals Color Grade is enable... Ext HF UDX-PO1
in Polygon in Polygon in Polygont Sample 10GFC ]::t
in Paolygon2 in Palygon2 in Polygaon2 2

in Polygons in Polygons
Chi EREE N L BG B2 paidiv :
B
~ - SR 7 155 o5

Ci+ it {+ " Infin

Mask Test and 20-% Margin
Test performed for a standard
9.5 Gbps STM64/0C192 eye-
diagram.

Total YWims 943 Margin 20 %
Failed Samples Mazk Hits Margin Hits

in Polygont in Polygon1 in Polygon1

in Polygon2 in Polygon2 in Polygon2

in Polygon3 in Polygon3

in Polygon3

(oI 147 m*/sdiv

15.992 pasifE==ig
B :
~

66273 ps e

Ak 4|k

-

www.eltesta.com



On-Fly Limit Test

The PicoScope 9201 offers fully automatic pass-fail limit testing. You can built
a limit template from acquired waveforms or download a template from disk.

J/ UMIGRAF UDS5-2020 PC-Digitizing Dscilloscope 20 GHz M= 3

20 GHz 5 GSals Persist is enakle... Int Rate 80 ns

Automask

Create Mask...
= Using a reference
Eraze Mazk waveform method
(Automask), masks are
constructed by adding a
DELTA X and DELTA Y

Rl tolerance around a
reference waveform. This
Test method is simple to use,

though not as flexible as
the polygon method.

Fun Lndil...

@ Mask Test results

Total Wfms 166
Failed Samples 1.06 khits show:
in Palygon 568 hits
in Polygon? 490 hits » Total Waveforms
» Failed Samples
40 m ey 10 nsidiv } Hits In Po|ygon

7amy G0 n=s

The PicoScope 9201’'s automatic, on-the-fly limit
testing makes manufacturing pass-fail testing

simple. www.eltesta.com



UDX-GO1 Pulse Generator Head

The PicoScope 9201 is equipped a 35-psrise & PicoScope 9201/UDX- , PRI RY
time the UDX-GO01 Pulse Head. It provides GO01 Specified B v om
capability of performing single-ended TDT characteristics: B
measurements as well as TDR - .
measurements. Combined Oscilloscope and : :::s:r:a::;:rlr:- 4 23
Pulse Head rise time not exceed 40 ps. )

. . ® Overshoot: <10% » Displayed RMS Jitter:
ot St e ted To nd gy tieand @ Before 150 ps: <6% & Maximum: 2.5 ps
measuremegnt capability in 7 mm coaxial line S < ‘e 40P

P Y " @ 2to100ns:<*2%

EAGIGASCOPE UDS-2020 PC-Digitizing Oscilloscope 20 GHz

Clear Display Stoprzingle | Autoscale... Uncla

20GHz 25 TSalk
Sample

Run Default Setup...

Persist is enable... Int Rate 10us ]::I:

UDS5-2020 PC-Digitizing Dscilloscope 20 GHz

Autozcale... | Default Setup... | Undo

20GHz 25 TSals Persist is enable... Int Rate 10us
Sample 1::1:

................................................................................................................ ... " ro—
@ on O oOff

Ci+

Current  Total'\Wfms  Minimum Maximum Wean Std Devistion
Rize Time [(Ch2) 26.03 ps 107 19.45 ps 268.81 ps 2515 ps 1.757 ps i on

cz)

(2. F;I‘_I*ﬂ Soale = 153 hits/ Pesk Hts = B1 hits Std Devistion = 1.67 ps
200wt i :‘ Che LR :‘ 1"' & 20 psddiv :‘ 1B Dit & poz £ ey Thﬁ_ O_ffS_Et B Dhits. Pk_.Pk = B Mean = 1 Stabey = 718 %
& Ext HF See Hitz in Box = 568 hits Median = 3.04ns Mean + 2 StdDey = 958 %
:‘ ~ BEEEL :‘ 1"‘ E| 2982 ns :‘ & ntck | B85 E Wavetfarms = 400 hits hean = 304 ns Mean + 3 StdDey = 936 %
tin = 303 ns M = 3l

A typical <30 ps transient (left) and <2 ps RMS Jitter i 2 enz KT L4 :‘ £ E
(right) characteristics of PicoScope 9201/UDX-G01 = F EER ' j & el

system
www.eltesta.com



Distributed Discontinuities

TDR Measurement are used to characterize
the signal transmission properties

Typical TDR Applications:

d TDR Measurement are used to
pen

Circuit characterize the signal
Volts or p Connector Capacitive Inductance \

transmission properties of:

Printed Circuit Boards
Connectors

IC Packages

Cables and Interconnects

Discontinuity Discontinuity
L — Z 2t2
2

Time or Distance

www.eltesta.com



Mask Test for Impedance profile

Using the Automask testing cabality of the PicoScope
9201 you can perform TDR go/no-go testing in
impedances in circuit board runs, IC packages and

J UNMIGBAF UDS-2020 PC-Digitizing Dscilloscope 20 GHz M= E3
20 GHz 100 Gsals External
Avg M= 1E Atomask Freerun
Create Maszk...
Eraze Mazk

Compare with

£ RS TR T A T e e Y e

Test
1
Fun Until. ..
c1l "
Tatal Wiims = Ceton
Failed Samples 16 hits
in Palygornd 10 hits
in Palygon2 6 hits
5 Ohmddiv A00 pzddi
50 Ohm .56 nz IR

www.eltesta.com



TDR/TDT Measurements

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.

/ UNIGRAF UDS-2020 PC-Digitizing Oscilloscope 20 GHz

Clear display Run StopfSingle | Autoscale | Defautt Setup | Undo | Copy | Print REERREEEYE DIAGRANR
20 GHz 374.74 GSal Persist is enable... Int.Rate 10 us ~Evye Parameters——
AvgN= 64 P |

[ Crossing %
[~ DutCycDist %
[~ DutCycDist s
[~ Ext.Ratio dB
~ "\j\/ I~ Ext. Ratio %
i [~ Ext.Ratio
[~ Eye Height
[~ EyeWidth
[~ Eye Width %
[~ Fall 10%-90%
[ Fall 20%-80%
[~ Jitter P-p
[ Jitter RMS
[~ OneLevel
[~ Q- factor
[~ Rise 10%-90%
[ Rise 20%-80% ‘
[~ ZerolLevel ‘
|

Ci> -/

¥M1 =851.6 mm M2 =910.4 mm d¥M = 58.8 mm
Y1 = 50.342 Ohm Y2 = 168.91 Ohm d¥M = 119.08 Ohm

oYM /XM = 2.03 mOhm fum

eyl 50 Ohmidiv ;[ Ch2 | 100 myidiy =

An example of Z-profile of 169-Ohm transmission line.
Both markers provide distance and Ohm measurements

= A TDR step can also be
used to make Time Domain
Transmission (TDT) measure-
ments. TDT is a technique
that allows you to measure
the response of a system by
sending steps through a
device and monitoring the
output of the device.

= The measurements are
made on signals transmitted
through the device, rather
that reflections from the
device (as in TDR).

www.eltesta.com



Transmission Line Characteristics

f UHIGRAF UD5-2020 PC-Digitizing Ozcilloscope

Clear Display StopiSingle | Adctoscale | Default Setup

Run
20GHz 17.5 GSaliz
Avg M= 16

20 GHz

Undo

You can isolate a break
in a transmission line,
highlight it by using
windowing, and expand
it to examine the

TORADT -
R et

c1

oyl 20 Ohm/div Ch2 A, 50 . div

') 1B

il 20 Ohm r o 7:5 45 mm

Position XY marker and
You can make TDR/TDT
measurements directly for
Rho and Delta Rho, also
for Ohms and Delta Ohms.

Fs
-

a b
-

& Freerun © Trigd

discontinuity in detail.

UDS-2020 PC-Digitizing Ozcilloscope

/ UMIGRAF 20 GHz [_ o]

av) Fun StopdSingle | AL ] Default Setup Uncla Print
20GHz 1049 Goalz External

Avg =16 Freerun

I -

b1 POSITION
3302 mm [
-

IR -

¥hi1 = 333.02 mm M2 =1.039m d¥hd = 106 mim o ——
Wi = B0.537 Ohm W2 = 37 856 Ohm d¥h = 22839 Ok dYM S EEM = 2214 uDhm S um
Excess C 3.39pF

(on v Off

eyl 10 Ohirnddiv

B0 i div : erun O Trigoered
B s
AN 29.06 Ohm ~

-
b
-
b

www.eltesta.com



Precise Measurement of Discontinuities

f UNIGRAF UDS-2020 PC-Digitizing Oscilloscope 20 GHz

Clear Dizplay
20 GHz 250 GSals External
Ayvg M= 16 Freerun

inductance of 1.11 nH (shown above)
and capacitance of 0.8 pF (shown
right). Negative-going variations are
capacitive and positive-going
variations are inductive.

& Cursors can read out in units of
distance in meters, feet or inches

along the horizontal axis.

& Waveforms can be displayed in
units of volts, ohms, or reflection
coefficient along the vertical axis.

= Scaling in ohms/division and ohms

offset is provided.

8.768 nz =
-

PC-Digitizing Oscilloscope

20 GHz

chz

Excess Default Setup Unclo Pririt
Cl+ Inductance
External
-
Fresrun
I
[s0uns B |
I
l
Hhil = 8768 nz W2 =9044 ns dXh = 276 pz 1 Fiddd = 36232 GHz !
I
Excess L 111 nH :
I
— I
= Ot :
Ch2 Excess :
Capacitance i
|
I
|
The waveform is integrated between '
both X markers to yield an excess
Wil =9.744 nz WM2 =1004 ns oXhl = 286 ps 1 Fiddd = 33784 GHz

Excess C

9.744 nz =
-

-
10.04 n= =
-
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Built-In Information System (Help)

Built-in information system helps to find the information you need to use the
oscilloscope effectively. After clicking the Help button the information system is
displayed. The information system Window will always stay on top of the interface
display, so you can refer to it while working with the oscilloscope. You can move
the window around the screen or resize it to make it easier to use.

Undo...

About,..

¥ The on-line context-
sensitive Help manual

provides immediate answers
GIGASCOPE : to your questions about
using the instrument. Links
on the measurement screen
take you directly to the
information you need.

play [System Controls]

When the instrument is running

circuit is rearmed and the

The PicoScope 9201 Built-in information system www.eltesta.com




Calibration

E AutO'Ca I I b I‘atl O I'I Clear Display} Fun Stopisingle Autoscale Defautt Setup Undo COopy ]
H H 20GHz 25 GSalz 20 GHz 23 GSals Persist iz enable... External
routine includes:

Sample Sample Freerun

,l,lr\wwﬂwrnw

II I II II |! || || Calibration Status

® Channels calibration
® Time base calibration
® Calibration of distortions

Clear Display

D1=37.40ma; SRD2=16,20m, b ax=105.9 mh/

Calibration Status...

SROT, ma 40,00

Calibration of the PicoScope 9201 has been
simplified by using full auto-calibration
procedure and placing all performance level

menu, indicators and messages in one menu
page. www.eltesta.com



Packaging

www.eltesta.com



Manufacturlng and Test
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with 40 ps resolution, 2C
Infinite and Variable Perst

Grading

Powerful Waveform Processing
with FFT-functions, Histograms, Mask Testing, Eye Diagram,
Cursor | Automatic Measurements, Statistics and Limit Test.
For most demanding applications

Fiber Optics, Semiconductors, Telecoms, Radar,
and Electronic warfare system testing

GGIGMC

Marketing and Demonstration

www.eltesta.com



Specifications

Channel (Vertical) Maximum Safe Trigger Input Voltage - + 2 V (dc+peak
Number of Channels - 2. ac) or 16 dBm.
Bandwidth - 20 or 12 GHz. Input-Impedance - (50 £ 1) OHm.
Rise Time (10-90%) - <17.5ps or <29.2ps. Coupling - DC coupled.
RMS Noise -2mV@20GHz, 1.5mV@12GHz. Trigger Input Connectors - BNC (f).

Scale Factors - 1 mV/div to 255 mV/div.

DC Difference Voltage Accuracy - +1.6% of full vertical scale £2mV UHF Countdown Trigger with UDX-T01 Head

Coupling - AC.

DC Offset R -F -1VtolV.

ADC - T:_Bifs"ge rom 0 Bandwidth and Sensitivity - 100 mV p-p 0.5 to 5 GHz, 200
Vertical Resolution - 125 uV/LSB without averaging. Up to 16 bit mV p-p 5 to 10 GHz.

with averaging. UHF Prescaled Trigger with UDX-P0O1 Head
Maximum input voltage - 1.0V p-p@=+1V. Coupling - AC <

Maximum Safe Input Voltage - 16 dBm, or + 2 V (dc + peak ac) Bandwidth and Sensitivity - 200 mV p-p 1 to 7 GHz, 400

Nominal Input Impedance - (50£1)Ohm.
Input Connectors - N-type, 7x3,04 mm(f).
Deskew between channels - Up to 100ns.

mV p-p 7 to 10 GHz, 600 mV p-p 10 GHz to 12 GHz (typical).

Acquisition
Simultaneous Acquisition Channels - 2.
ADC Resolution - 14 -Bits. ——
Digitizing Rate - DC to 100 kHz. Acquisition Modes -
Sample (normal), Average, Envelope, or Peak Detect.
Average - Stable, Multiple, or Median.
Number of averages - From 2 to 4096.
Envelope - Min, Max or both Min-Max.
Peak Detect Mode - Up to 20 ps High frequency and short
repetitive glitches.
Data Record Length-32 to 4096 pnts/ch.

Time Base (Horizontal)
Time Bases - Main, Intensified, two Delayed, Dual Delayed.
Scale Factors - 10 ps/div to 2 ms/div.
Delta Time Interval Accuracy - £0.4% of reading + 15 ps + 100
ppm of delay setting (maximum); +0.4% of reading £ 10 ps + 100
ppm of delay setting (typical). [T
Minimum Delay - 40 ns.
Time Interval Resolution - 100 fs min.
Variable Delay - 1000 screen diameters of Delayed TB or 19 98 ms.

Trigger
- : TDR/TDT System
Trigger Sources - External Direct, External HF, Internal Clock. Channels Single-ended with UDX-G01 Pulse Head.

EthrnaI Direct’Trig er - 100 mV p-p DC to 100 MHz, 400 mV p- Displayed Rise Time< 40 ps.
a9 P-P ! P-p Amplitude - 200 mV or more.

Sk Pulse Width - 1 us or more.

Internal Clock Rate - 10 us to 2 ms. . . . .
. . : Displayed RMS Jitter- 2.5 ps (maximum), 2.0 ps (typical).
S SRS Lol S PRI B GEL ) SRR, U I, Abeprra‘iions — Overshoot: 18%(, Before 15)0 ps: p<i(6‘};£ )

2.0 ps + 30 ppm of delay setting (typical).

. 0, . [0)
Trigger Level Range - -1V to 1 V. "‘l o 150 ps to 2 ns: <+4%, 2 to 100 ns: < + 2 %.
H H H H' ) A i A

Trigger Hysteresis - Normal, High Sensitive.
Trigger Holdoff - 10 us to 30.72 ms. www.eltesta.com




Characteristics

Channel (Vertical)
Attenuation - Range: 0.00001:1 to 1 mIn :1. Units:
Ratio or dB. Scale: Volt, Watt, Ampere, or Unknown.

Time Base (Horizontal)
Display Units - Time or Bit Period.

Display

Measure —
Automated Measure - Up to 10 measurements, 3
or 4 statistics measurements simultaneously.
Parameters - 39 automatic measurements available. =
Amplitude Measurements - 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.

Timing Measurements - Period, Frequency, Pos Width, Neg
Width, Rise Time, Fall Time, Pos Duty Cycle, Neg Duty Cycle, Pos

Display Resolution - Full: 640H x 480V, Data: 501H x 257V.
Display Style - Dots, Vectors, Variable Persistence (100 ms to
20 s), Infinite Persistence, Variable Gray Scaling (1 to 200 s),

Time@Minimum, Delay.

Crossing, Neg Crossing, Burst Width, Cycles, Time@Maximum,

FFT Measurements - FFT Magnitude, FFT Delta Magnitude, THD,

Infinite Gray Scaling, Variable Color Grading (1 to 200 s),
Infinite Color Grading.

Graticule - Full Grid, Axes, Frame, Off.
Screen - Single, Dual, Quad.

Display Format - YT, XY or both YT & XY.
Save/Recall

and screen images.

Operating System - MS Windows®95/98/ME/NT4/2000/XP..

Waveform Save/Recall - Up to 4 wfms may be stored into
Wfm Mem (M1-M4).
Save/Recall to Disk
Save/Recall Setups
Autoscale

Marker

Marker Type - X-Marker (time). Y-Marker (volts). XY-Markers

(waveform markers).

Marker Measurements - Absolute, Delta Volts, Tlme,
Frequency, Slope (Volts/Time)

Marker Modes - Independent or Paired.

Ratiometric measurements-Between measured and reference

values. Results in ratiometric units as: %, dB, and Degrees.

Management - Store and recall setups, waveforms, data base

FFT Frequency, FFT Delta Frequency.

Statistics - Display minimum, maximum, mean and standard
deviation on any waveform measurements.

Top-Base Definition - Histogram, Min/Max, or User Defined (in
absolute voltage)

Thresholds - Settable in percentage, voltage or divisions.
Standard thresholds are 10-50-90 % or 20-50-80 %.

Margins - Any region may be isolated for measurement usmg

Limit Test
Test - Up to ten automatic measurements can
be compared to user-defined test boundaries. EL
On failure actions - Beep, Save failed waveform to disk o

acquisition.

Mathematics
Waveform Math - Up to 4 math waveforms
can be defined and displayed.
Math Operators - Add, Subtract, Multiply, Divide, Invert, Absolute
Exponentiation (e), Exponentiation (10), Logarithm (e), Logarithm
(10), Differentiate, Integrate, Inverse FFT, Linear Interpolation,
Sin(x)/x Interpolation, Smoothing, Trend.
Operands - Any channel, waveform memory, math function,
spectrum, or constant can be selected as a source for one of two
operands.

www.eltesta.com



Characteristics (cont.)

FFT
FFT - Up to two fast Fourier transforms can be run
simultaneously.

FFT Windows - Rectangular, Hamming, Hanning, Flattop, i

Blackman-Harris and Kaiser-Bessel.

Marker FFT Measurements - Frequency, delta freq,
magnitude, and delta magnit.

Automated FFT Measurements - FFT Magnitude, FFT Delta
Magnitude, THD, FFT Frequency, and FFT Delta Frequency.

Zoom
Zoom feature - Memories, functions, and spectrums can be
expanded and positioned in both vertical and horizontal axes.
Complex Scale - Magnitude, Phase, Magnitude + Phase, Real,
Imaginary, and Real + Imaginary.

Vertical expanding and positioning -
Up to 10 min. divisions or 1 mln. screens.
Horizontal expanding and positioning -

Up to 640 divisions or 64 screens.

Histogram
Histogram Axis - Vertical, or Horizontal
over any region of the signal (Window). s
Histogram Measurement Set - Scale, Hits in Box, Offset
Peak Hits, Pk-Pk, Median, Mean, Standard Deviation, Mean +1
Std Dev, Mean + 2 Std Dev, Mean + 3 Std Dev.

Mask Test
Mask Test - Up to eight polygons. Masks can be
loaded from disk, created automatically or manually.
Mask Creation-Standard Mask, Automask, Mask saved on dISk
Create new mask, Edit any mask.
Standard Mask — SONET, ITU G.703, ANSI T1/102
Automask Creation -Masks are created automatically for
single-valued voltage signals. Automask specifies both delta X
and delta Y tolerances.
Data collected during test - Total No of waveforms, No of
failed samples, No of hits within each polygon boundary

Eye-Diagram
PicoScope 9201 automatically characterizes NRZ
and RZ eye pattern. m——
Measurement Set - Crossing %, Duty Cycle Dlstort|on (%, s),
Extinction Ratio (dB, %, ratio), Eye High, Eye Width, Fall Time
(10%-90%, 20%-80%), Jitter (P-p, RMS), One Level, Q-factor,
Rise Time (10%-90%, 20%-80%), Zero Level.

TDR/TDT System
Vertical Scaling — Volts, Percent reflection or Ohms. ===
Horizontal Scaling - Time or Distance (meters or foots).
Velocity or Dielectric Constant can be entered.
TDR/TDT Cursor Measurements - Reads out the percent
reflection, impedance, time, and distance, Excess C/L.

Environmental Characteristics
Temperature - Operating:+5 °C to +40°C.
Non-operating: -40 °C to + 50 °C.
Humidity - Operating: Up to 85% relative humidity (non-
condensing) at +25 °C.

Power Requirements
Voltage - 110+15 VAC or 220+30 VAC.
Frequency - 48 to 66 Hz single phase.
Power - 60 VA maximum.

Physical Characteristics
Dimensions:

Width (with handle) - 270 mm

Width (without handle) - 255 mm

Height - 109 mm

Depth (with handle) - 427 mm

Depth (without handle) - 377 mm
Weight

Net - 5.5 kg,

Shipping - 12.0 kg.
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The UDS-2000 Family of PC- Oscilloscopes

Eltesta offers a wide range of wide bandwidth PC-Sampling Oscilloscopes
for electrical and optical signals to cover your measurement needs.

PicoScope 9201 UDS-2128

UDS-2030

20 GHZz Electrical 20 GHZz Electrical 30 GHZz Electrical
Bandwidth Bandwidth Bandwidth

12 GHz Trigger 8 GHz oOptical 12 GHz Trigger
Bandwidth Bandwidth Bandwidth

35 ps step 2.7 Gb Clock-Data 2 ps RMS Jitter
Generator Recovery

www.eltesta.com



The End

TESTA

Time-Domam Technologies

Thank You for Your‘time In Pico- and Nangsecond Areas

PC-Sam

Oscilloscopes
dmain Reflectometers
Fosecond Geneérators
Ground Penetrating Radars

Mine Datectors fou mn-Metahc Mines

Questions?

Application Notes available @
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