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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.

ubDS-2020

20 GHz Electrical
Bandwidth

12 GHz Trigger
Bandwidth

35 ps Step

Generator

upDS-2128

20 GHz Electrical
Bandwidth

8 GHz  oOptical
Bandwidth

2.7 Gb cClock-Data

Recovery

ubDS-2030

30 GHz Electrical
Bandwidth

12 GHz Trigger
Bandwidth

2 ps RMS Jitter
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Introduction

The UDS-2128 is the world Faster PC-Communication Analyzer

20 GHz channel
Bandwidth

14-bit ADC

1.6%%06 vertical and
0.49%6 Horizontal Accuracy

8 GHz unfiltered Optical
Bandwidth

100 fs Time

Resolution

<2 mV max RMS Noise
<2.5 pS Mmax RMS Jitter

12 GHz Trigger
Bandwidth

100 ks/s Acquisition
Speed

2.7 GHz Clock Recovered
Trigger

The UDS-2128 is a powerful instrument designed
specifically to give you the highest accuracy,
measurement speed, and ease-of use for
characterizing telecommunications and data
communications waveforms.

The UDS-2128 is a three-channel (two electrical
and one optical), wide-bandwidth Analyzer that uses
a sequential equivalent-time sampling technology to
achieve bandwidth of up to 20 GHz.

The UDS-2128 includes an integrated optical
channels with 20 GHz unfiltered bandwidth. It gives
highest waveform fidelity and measurement
accuracy.

With the accurate optical power meter built into
the module, optical signals are accurately measured
and displayed in optical power units.

The UDS-2128 has a broad range of Bessel-
Thomson filter combinations for standard data rates
from 155 Mbps to 3.125 Gbps.

= The UDS-2128 provides fast acquisition,
repeatable waveform performance analysis
with:

» Complete characterization of
waveforms with automated measurement,
and mask testing.

» Accurate and repeatable extinction-
ratio measurements with automatic dark-
level compensation.

» Fast measurement throughput resulting
in lowest cost per test.

» Flexible platform with possibility to
have two electrical channels or one
electrical channel and one optical
channel.

» High-resolution TDR/TDT.

» Histograms.

» Math or FFT analysis.

» Color-Graded Display.

www.eltesta.com




Units of the UDS-2128

The UDS-2128 is a PC-Communication Analyzer, or an Five Heads for UDS-2128

analyzer for the Personal Computer.
UDX-PO1 AC-coupled 12 GHz typ

It requires just USB 2.0 or LPT connector in your Trigger Head  Prescaler for triggering

3 . on high-speed data
PC to give you the power of a stand-alone instrument R ot camberaome

within your PC. manual adjustment.

UDX-TO1 Free-running tunnel diode
Triager Head oscillator with a control to
synchronize the oscillator
to a sub harmonic of the
input trigger signal up to
10 GHz.

UDX-RO0O1 Clock The 622 Mbps Clock
Recovery Head Recovery Head covers
0OC12/STM4 bit rate.

UDX-R0O2 Clock The 2.488 Gbps Clock
Recovery Head Recovery Head covers
0OC48/ STM16 bit rate.

UDX-GO1 A 35-ps rise time Pulse
Pulse Head Head provides capability
of performing single-

ended TDT as well as
. TDR t
The UDS-2128 needs only simple USB 2.0 or LPT Sz

connection with PC.
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UDS-2128 Features

ELECTRICAL CHANNELS

DC to 20 Electrical Bandwidth

Two Electrical Channels

+1.6 20 Vertical Gain Accuracy

14-Bit Vertical Resolution, 16-bit with Avg
<2 mV (20 GHz) and <1.5 mV (12 GHz)
RMS Noise

OPTICAL CHANNEL

8 GHz Unfiltered Optical Bandwidth
Multi-mode or Dingle-mode Fiber
750 nm to 1650 nm Wavelength Range

1 uw/div to 400 uw/div Scale Factor
155 Mbps to 3.125 Gbps Bessel-Thomson
Filter Option Data Rates

_
=
| =|
=

P

HORIZONTAL ..;-..........u
Dual Time Base 10 ps/div to 2 ms/d """""""
0.4%+15 ps Time Interval Accuracy' = =
<100 fs Sampling Interval (<0.1 ps)

TRIGGER

DC to 1 GHz Full Direct Trigger

10 GHz Prescaled Trigger with

UDX-PO1 Head

10 GHz Countdown Trigger with

UDX-TO1 Head

622 Mbps and 2.488 Gbps Clock Recovery
Trigger with UDX-R01/UDX-R02 Heads
<2.5 ps (<2.0 ps typical) RMS Jitter

TDR/ZTDT
35-ps UDX-GO1 Pulse Generator
40-ps System Rise Time

DISPLAY, MEASUREMENTS
and ANALYSIS

Infinitive and Variable Persistence,

Grey Scaling and Color Grading
Automatic Waveform Measurements
with Statistics and Pass/Fail Limit Test
Waveform Processing including FFT with
five FFT windows

Statistical Analysis with Time and Voltage
Histograms

Automated Mask Test with Standard and
Custom Masks

Eye Diagram Measurements

TDR/TDT for Line Characterization

UTTLEITY

Autoscale

Automatic Calibration

Win 95/98/ME/NT/XP/2000

Intuitive Graphical User Interface

Built-in information system,Windows Help

OPERATIONAL 5 £55

Power Consumption: 70 VA max
Weight: 6.5 kg
Size: W270 x H109 x D37 7mm
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UDS-2128 Applications

Electrical Standards  Spectrum Statistic Eye-Diagram
Compliance Testing Analysis Analysis Analysis

B I

Characterization Characterization Backplane Measurements

Signal
Analysis

=
with TDRZ DT

Digital

Automatic Parametric Pulsed RF Compliance
Measurements Switches Testing

Limit and Mask Testing for ITU/ZANSI
Test Conformance

— Automatic Test Autocalibration Routine
Timing Systems
Analysis

Manufacturing
www.eltesta.com




Sampling Oscilloscopes:
Market Requirements

Significant Increase 40% 25% 20% 15%

in Sampling Oscilloscope
Specifications Bandwidth | Trigger Jitter | Price Level | Others

Today’s speeds are
causing more signal Faster synchronous Electrical and
integrity challenges bus architecture physical challenges
than ever

Faster clock and data rates Smaller logic swings
Quicker rise and fall times Differential signal
Shorter setup and hold More signals to

times measure

Signal impedance and
termination issues

Waveform Update Rate

Display Quality

User Input Control Response Time
Measurement and Math Function Capability
Intuitive GUI and Menu Structure

PC Connectivity

www.eltesta.com




Sequential Sampling

The UDS-2128 uses digital sequential sampling technology to acquire
and display high bandwidth waveforms.

A sampling oscilloscope does not continuously monitor the input
sighal applied to the channel, but looks at it only at discrete points in
time. At each discrete point, the oscilloscope samples the signal and
stores a replica of the input voltage on an input sampling capacitor.

Reconstructed Waveform

Sequential Sampling
Technique means:

Wide Bandwidth

Applications (= 1GHZz)
\- - Used ONLY with Repetitive

Signals

One Sample is taken for
each Trigger

1st Acquisition Cycle

Multiple Trigger Events
Build Up Waveform

2nd Acquisition Cycle

No Pre-Trigger
Information

Nth Acquisition Cycle

www.eltesta.com




Functional Diagram of the UDS-2128

Optical
Input O/E CHANNEL Slects VERTICAL CHANNEL

Output
O/E —» Coaxial —P 4-order —P» Coaxial s Sampler . Pre-

Converter Switch —pp Bessel- —pp Switch amplifier

> Tho_mson >
Filter

-

Elect- Feedback Strobe
: DACs Generator
rical
CDR Continuous
Input Rate Clock
and Data

S Recovery el HORIZONTAL CHANNEL
Output

HF TRIGGER Trigger Coarse Fine
Generato Delay Delay
Clock RECOVERED TRIGGER r Generato

Generato
Output

TRIGGER OUT Pulse

Generato

VERTICAL L
CALIBRATOR

Timer/
Counter

Vertical Horizontal Clock
Calibrator Calibrator Oscillator

HORIZONTAL

CALIBRATOR INTERNAL

BUS

Serial
Controller

LPT (ECP)
Controller

USE 2.3 . LPT (ECP), UIEL
: Controller

USB

+5V/-5V/
+15V/-15V
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USB Interface

USB 2.0 for fast data transfer

The UDS-2128 PC-Communication Analyzer is connected to the USB
port on any modern laptop or desktop PC. The USB 2.0 interface
ensures a quick screen update rate, even when collecting large
amounts of data, whilst still retaining backward compatibility with

PC's using USB 1.1.

Easy to setup and use

Connecting and using a UDS-
2128 USB oscilloscope could
not be easier. Simply
connect the oscilloscope to
the PC using a standard USB
cable (supplied). The host
PC will automatically detect
the UDS-2128 avoiding the
need for any complex setup
procedures, and without the
need to reboot the PC.

Why USB ?

The Universal Serial Bus (USB) has
become the standard method for
interfacing peripherals to PCs. Today
virtually all PCs, including laptops
and notebooks, are fully USB-ready

and include at least one USB port.
The UDS-2128 uses now USB 2.0
Full-Speed USB. This allows UDS-
2128 to take advantage of the fast
data transfer rate that ensures a
quick screen update rate, even when
collecting large amounts of data.

USB 2.0 is backward compatible with
USB 1.1 allowing UDS-2128 to be

used on older PCs with USB 1.1 ports.

Although the data transfer rate will
be slower when using USB 1.1, it is
still faster than a parallel port
connection.

Trans fer rate [(hits per second)

H5FFF Farallel Faralsl US5H WS
serial PPy (ECPR 1.4 2.4

The benefits of USB

Easy to use: All USB
peripherals are detected by
the PC automatically and
can be connected and
reconnected without the
need for rebooting the PC.

Fast: Transfer rates many
times faster than USB 1.1 or
parallel port devices.

Expandable: Up to 127
peripherals can be plugged
into one host computer.

Compatibility: USB 2.0 is
backward compatible with
UusSB 1.1.

www.eltesta.com




User Interface

The UDS-2128 has a Windows Intuitive Graphical User Interface, so
you won’t have to spend a lot of time learning or relearning the
instrument. Pull-down menus give you easy access to advanced
features and icons provide quick access to an extensive set of common
tests and measurements.

- : = : Original Interface
Status RS — = Delivers Intuitive Access
Area g to the UDS-2128

Display Area [ Good organized test
results

View measurements,
histogram, marker, mask
and limit test results in
individual places of

Lt Measurement Area
Measure- Cuarent ey ok i : = 7
ment Area \t A [ L e > . i |

Permanent Controls

www.eltesta.com




Integrated Optical Channel

Optical
Input

Signal .
Optical

Receiver Sampler

4-order
Bessel-
Thomson

Average Filter

Power
Monitor

= The integrated optical channel can be used

as a fully calibrated SONET/SDH/Gigabit
Ethernet or Fibre Channel reference receiver
or as a wide-bandwidth receiver.

9 GHz PIN/TIA module for 12.5 Gb/s rates
62.5 um MM fiber, SMA or GPO output

780 nm through 1550 nm applications
Low frequency response to DC

Adjustable DC output level

400 V/W / Conversion Gain (1310 nm)

450 V/A Transimpedance Gain

www.eltesta.com




Optical Bandwidth Test

Optical Impulse uDS-2128
Generator

Trigger Optical Optical Trigger
Output Output Input Input

Bl GIGASDCODPE  UDS-2030  PC-Digktizing Dacilloscope 20 GHz

LiFillarad S0 Ghals Ecjernd Dras —

Frising -

Sy Wi 52
g1

= Optical Bandwidth
Test

» Input Optical Pulse
Width: <30 ps

» Unfiltered Optical
Bandwidth: 8.6 GHz

www.eltesta.com




Optical Bandwidth Test (cont.)

L) BMEASCOFE  UDS-F020  PC-Digtieng Decillnzcepn 21 BHx

Esigaresl [wexi

i = Optical Bandwidth Test
S with OC-48 Bessel-Thomson
Filter shows 2 GHz Optical
Bandwidth.

L) BMEASCOFE  UDS-F020  PC-Digtieng Decillnzcepn 21 BHx

= Optical Bandwidth Test
with GBE Bessel-Thomson
Filter shows 1 GHz Optical
Bandwidth.

LN -
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Digital Feedback Converter

Digital
Output
Data

Preamplifier 14-bit ADC

Offset Functional diagram of Digital
Signal Feedback Converter
12-bit Digital

Feedback Feedback
DAC Controller

UHIGRAF  UDS 030 PCDagiticing Dicldloscspe 20 GHe

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.

www.eltesta.com




Dual-Channel 20-GHz Sampler

The UDS-2128 includes a dual-channel sampler. This sampler is designed for
precise measurements on high speed, low amplitude signhals and low-loss testing in
applications such as microwave systems research and development, digital device
characterisation, and high-speed digital communications circuit design.

It provides an acquisition rise time of 17.5 ps,

with a typical 20-GHz equivalent

bandwidth, and maximum RMS noise 2 mV to ensure clean, undistorted signals.

The electrical channel has both a 20 GHz mode for better waveform fidelity, and a
12 GHz mode for optimum noise performance. Changing the bias on the sampling
bridge alters the bandwidth of both channels.

Dual-Channel 20-GHz Sampler used
in the UDS-2128

Key Specifications of the Sampler:

Number of Channels - 2 (Simultaneous
acquisition)
Bandwidth (-3dB) — Full BW: DC to 20 GHz,
Narrow BW: DC to 12 GHz
Rise Time (10%206-90%0) - Full BW: £17.5 ps,
Narrow BW: <29.2 ps
RMS Noise (maximum) - Full BW: =2 mV,
Narrow BW: 1.5 mV
Maximum operating input voltage - 1.0 V p-p
at +£1 V range
Maximum Safe Input Voltage - 16 dBm, or
+2 V (dc + peak ac)
Nominal Input Impedance - (50 +1) Q
Reflection from Input - <#5 %96 for 40-ps
rise time
Input connectors - N-type, 7x3,04 mm (f)
Channel-to-channel isolation - <1 % p-p for
40-ps rise time

www.eltesta.com




Electrical Rise Time Measurement
Error vs. Oscilloscope Bandwidth

MEASUREMENT ERROR
1000 %o

100 % //

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

>/ // Equal to Signal 41%o0
\ Edge BW
//

7

Twice as fast as 12%0
Signal Edge BW

>(/ InPhi (80 ps) Three tin_1es as 5%
| fast as Signal
SiGe (200 ps) Edge BW
I - -
ECL (500 ps) Flve_tlmes as fast 29%%
as Signal Edge BW

0.001 % CMOS (1.5 ns)

TTL (5 ns)

0.000 %6 |

20 GHz, 12.5 GHz, 6 GHz, 2.5 GHz, 1 GHz, 500 MHz,
17.5 ps 28 ps 58 ps 140 ps 350 ps 700 ps

OSCILLOSCOPE BANDWIDTH/RISE TIME
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Selected Sampler Bandwidth

p——

The 20-GHz Full Bandwidth
mode delivers the power and
precision to more accurately
capture critical signal details

F RIERAL LGS -G FAL- D gtz iy o 003 6 Cop
Clewr dizplery | Founy

/ UMIGRAF LUDS 2020 PC Dagilizing Declloscope

™ Vi Perssaien
I i Fersistenc.
™ ‘e Colior G
1% il G el

The 12-GHz Narrow Bandwidth mode offers
the best sensitivity by reducing the noise on the
input waveform while still maintaining good
frequency response. A lower sampler bandwidth is
especially useful for low-level signals that cannot
be averaged, such as an eye diagram.
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Selected Sampler Bandwidth (cont.)

p——

The 20-GHz Full Bandwidth
mode delivers the power and
precision to more accurately

capture critical signal details. Eye
Fall Time=38.28 ps

= RRIF UDS-AEM PU-Deagitizang Disollcope 20 LMz

Sl Srghs | Sulreecsls

= RRIF UDS-AEM PU-Deagitizang Disollcope 20 LMz

I Hwars
T Lbeie Db

The 12-GHz Narrow Bandwidth mode offers
the best sensitivity by reducing the noise on the
input waveform while still maintaining good
frequency response. A lower sampler bandwidth is
especially useful for low-level signals that cannot
be averaged, such as an eye diagram. Fall
Time=46.22 ps
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Time Base

The Time Base allows you to control the horizontal display through the Main,
Intensified, Delayed or Dual Delayed time bases also TIME/DIV and DELAY functions.

20 GHz 1842 G3a/s Gray Scale is enable... External The Units function of the
sample | Trigd UDS-2128 Time Base lets
you set the instrument time
base to:

Basic time units (second)
Meter, foot, inch

— Bit period (data rate)

271 47 paid

Bit period units provide an
easy and intuitive way to
display digital communication
2l =caLEB signals.

20 paidiv
TIME BASE:

DELAY 10 ps/div to 2 ms/div
510,36 p=

Intensified

Delta Time Interval
Accuracy:
+ 0.4 % of reading + 10 ps + 100
74 i /div 20 ps/div Delaved ppm of delay setting (typical)
200 i 510,36 ps 200

DELTA DELAY
a7asl ps

A 2.5-Gbps Eye Diagram displayed with dual-intensified time base

www.eltesta.com




Time Base Preciseness

ERGIGASCOPE UDS-2020 PC-Digitizing Oscilloscope 20 GHz M= E3 The UDS-2128 time base

settings could be adjusted

20GHz 500 GSals T — Ext HF UDX-PO1 from 2 ms/div to as low as 10

Sample ps/div. With a 10 ps/div
setting, the full span of the

\ n n instrument is 100 ps. Thus a

Timing Parameters

10 GHz (or 10 Gb/s) signal,
with a 100 ps bit period,
would have one bit period
displayed. When displaying
eye diagrams, it is typically
preferred to display a single
bit period on a 60%6 of full
horizontal screen. The ideal
time span for a 10 Gb/s eye
3 ' i diagram should be some-
U U b u where between 16 ps/div and
12 ps/div.

Currert  TotalWifms  Minimum hdaimum hean Std Deviation

TIME BASE SCALE:
Frecuency (Ch1) 9992GHz 107 9942GHz 1003GHZ 9888GHZ 1819 MHz P

10 ps/div to 2 ms/div

Time Base Resolution:
<100 fs

100 i Adive 100 psddiv .
£ Delta Time Interval

oY Accuracy: = 0.4 % of reading
+ 10 ps = 100 ppm of delay

tti typical
A 10-GHz Sine-wave signal displayed with 100 ps/div time base setting (typical)
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Time Base Windowing

Clear Diepday] Fon SlonfSingls | Aulpsosks | Defoul Esbup | Undo
20T ShMSal Peisisl 15 kb
A Mm XF

Copy
Ex R

TEE

o TR
~ I

@ Left picture shows a
waveform acquired with
Intensified Time Base

= Right picture shows the
same waveform acquired with
Dual Delay Time Base.
Measured Pulse Width = 39.7 ns

ACQLESITION = The Time Base windowing function is
‘“‘_"“““_"3’_“ similar to the delayed or dual delayed
o , sweep on analog oscilloscopes because it
- I turns on an expanded time base
E"._."..."‘IE;IEE'J]
= .
I : E>_<panded tlme_base allows you to
" Samgle pinpoint and to horizontally expand a

i ::t-nth-h'fn'q: - q .
s portion (or two portions) of the signal for a

™ Wedan Averag more detailed or high-resolution analysis

7 Win. W Ervely

Cleer Dimplayll Fn SlopfSingle | Auloscale | Defoul Esbup | Undo | Copy Prrirdd Help || TRME BASE -
M GHT SO0 WSS Paistil - kb E ATl Tine= Base
Avg M m X2 reELn

£ T
U it Penod

o Frasrun ¢ Triggered
" P -

-
-
-
"




Precise Measurements
by using Windowing

20 GHz 1000 GSarkz External
Avg b= 4 Freerun

Currert  TotalVWimz  Minimum Mzximum flean Std Devigtion
Delay 1R-1FE Chi-M1 1991 p= I7dd 11.93 p= 2269 p=z 1733 psz 1525 p=

The UDS-2128 measures 17.33-ps delay between two sources

UDS-2128 windowing
capability can be used to make
precise measurements, including
propagation delay measurements
with 0.1 ps timing resolution.

Channel deskew capability
provides accurately delay
measurements in today’s high-
speed digital systems.
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Long Delay Measurements

RMS JITTER

10 ps .
ps Timing accuracy leads to

Actual waveform jitter:
Direct

8 ps Trigger How much uncertainty

Ny exists in determining the precise
time when a sample is taken
Actual A trigger event determines
Prescaled when the sampling process

g / should begin
A The time between a trigger
event and the sampling event is

\ often several tens of nanoseconds
Maintaining sub-pico-second
timing precision over multiple
nanosecond time span is
extremely difficult

RMS Jitter
Max: 2.5 ps + 50 ppm of Delay
Typ: 2.0 ps + 30 ppm of Delay

10 ns 30 ns 100 ns 300 ns 1 us

DELAY VALUE

UDS-2128: RMS Jitter vs. variable Delay value
www.eltesta.com




Direct Trigger

Synthesized CW Generator

UDS-2128

Eﬁj Power Splitter

Equipment connections for Direct Trigger Test

Key specifications of Direct Trigger:

DC to 1 GHz trigger bandwidth

100 mV p-p DC to 100 MHz, 400 mV p-p
at 1 GHz sensitivity

<2.5 ps max RMS jitter (2 ps typ)

The power of wide-bandwidth sampling
oscilloscopes is largely useless without
fast, low-jitter triggering. UDS-2128 is
equipped with built-in direct trigger for
signhals up to 1 GHz repetitive rates
without using an external trigger unit.

¥ LURIGHAL UDS-JARM  PU-Digehiziesy O ilosoops Al LHz

i P s
i Caler Gl
7 Iviin Sl Grsd

A typical picture of 1 GHz signal
by using Direct Trigger
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Direct Trigger Jitter

ERGIGASCOPE  UDS-2020

PC-Digitizing Ozcilloscope 20 GHz

IS E3

20GHz 25 TSalk
Sample

Scale 9.75 hitzs
Offzet 0 hit=
Hit= in Biox 496 hit=
Vegvetorms 400 hit=
firy T 2psz

10 e Adive
10.34 mY

Persist is enakle... External Direct
Freerun

Pesk Hit=
Pk - Pk
hedian
hlean

Std Deviation
hean + 1 StdDew
hean + 2 StdDew
Mean + 3 StdDew
LER

20 paddiv

Histogram

Source
Chi

hade. ..

Fun Uritil:

# OF WWAWYEFORMS
400 wefm

A typical picture showing 2.31 ps RMS Direct Trigger Jitter
with 1-GHz sine wave sighal measured on 400 acquisitions.

Timing accuracy
leads to waveform
jitter.

RMS Direct Trigger
Jitter :

Max 2.5 ps + 50 ppm
of Delay

Typ: 2.0 ps + 30 ppm
of Delay
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Adjustable Trigger Holdoff

7 UHIEAAF LIES -2 P Digiliorsy Dzcilezcopse 0 GH:

— Adjustable Trigger Holdoff allows
e locking on a particular point in a

o — pulse train or in irregular repetitive
" Ederrai i signals, such as radar signals.

§ [ Esermal LM

™ Clrrad 2

" Inbemal Clonk

7 UHIEAAF LIES -2 P Digiliorsy Dzcilezcopse 0 GH:

Trigger

1~ Eclarrel HF
{7 Ecjarral LBF
™ Chanved 2

™ Inbemal Clock

&) % Fresnn © Triggered ™ Trggered
© e T E_
Left picture shows
unstable trigger of signal & — E
from 20-MHz Double

| HoLocer |
Pulse Generator. Cise B

Right picture shows stable ; o j o by = il Tmm:’ Mere
trigger of the same Double mill, el E

Pulse signal with a 30-ns

Trigger Holdoff adjusted

with 2-ns increment.
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HF Prescaled Trigger

The UDX-PO1 Trigger Head is an AC-coupled 12 GHz
prescaler for triggering on high-speed data without
cumbersome manual adjustment, as bit rates 9.6 Gbits and
beyond. The heart of the Head is a low noise GaAs frequency
Divide-by-8. Low RMS jitter <2.0 ps typ is available.

Bl GhaASILIFE LIS = AL P -Lhaigilimmd 12 colbn o ois L EHz
Cair Displi’] Sun  SlopSings | Aloscus. . | Detil Selup Linecha | Ciogryt ] il EYE Dla=HAN =

-

ohor Cormae i enrealibe i HF LID-POA Foi Parrsdons

The UDX-PO1 Trigger
Head and its different
options

|

Synthesized
UDS-2128 CW Generator

Cigndnl  CyidalramE Wi [SEE T
Pl Tire (Chi ) 277 ps 181887 2353 pe 2664 pa

UDX-PO1 Trigger Head Rize Thme (Ch ) J857Tps  19/4337 283Zps  29.18ps

Lt N N S S NE i e Pl N e e e e e

f Rbgr Fp (5 104§ 191857 TE 118
i Attenuator Evas Argiuda (CH1Y 48553 my 13§ 7 2 3wl 488 £ iy

ﬁj Power Splitter

Equipment connections for 12 Gbit eye-diagram made with UDX-PO1 Trigger Head.
Prescaled Trigger Test Output: CML. Low-level 9.7 ps P-p Jitter is provided.
www.eltesta.com




Trigger Jitter with HF Prescaler

ERGIGASCOPE  UDS-2020

PC-Digitizing Ozcilloscope 20 GHz

IS E3

20GHz 3 TSals
Sample

Scale 11 .3 hitzs
Offzet 0 hit=
Hit= in Biox 725 hitz
Vegvetorms 400 hit=
firy 232 pz

80 re Adive

0

Pesk Hit=
Pk - Pk
hedian
hlean

Persist is enakle... Ext HF LID<-PO1

Std Deviation
hean + 1 StdDew
hean + 2 StdDew
Mean + 3 StdDew
LER

10 pa/div

Histogram

Source
Chi

hade. ..

Fun Uritil:

# OF WWAVEFORMS
400 wefm

A typical picture showing 1.32 ps RMS HF Trigger Jitter with
10-GHz sine wave sighal measured on 400 acquisitions.

Timing accuracy
leads to waveform
jitter.

Max RMS HF
Trigger Jitter: 2.5 ps

Typical RMS HF
Trigger Jitter: 2.0 ps
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HF Countdown Trigger

The UDX-TO1 Trigger Head is a
free-running tunnel diode
oscillator with a control to
synchronize the oscillator to a
sub harmonic of the input trigger
signal.

The head provides stable display
of signals from 0.5 to 10 GHz
with less than 100 mV p-p
sensitivity and low RMS jitter

<2 ps max.

DL THY  FPGGER LD

UDX-TO1 Trigger Head

ElGIGASCOPE UDS-2020 PC-Digtizing Dscilloscope 20 GHz

20 GHz 1000 GSaiz 20 GHz 1000 Gsals Persist iz enable... Ext HF LIDX-TO1

Sample Sample Display

Source
Chi

¥ Parameters...

Y Parameters. ..

Dual-Chan Param...

Define Paratm ...

Current  TatalYifms  Minimum flaximum llean Std Deviation
Freguency (Chi) 13.97 GHz 143 1383 CGHz 1421 GHz 14 GHz ES5.79 MHz

Wieywy Define Param
Mode

100 v Adive 100 ot dive 50 psddiv
-93.75 myf 325 v 275 ne

A waveform of 14-GHz sine wave signal triggered
with UDX-TO1 Trigger Head together with fast step
generated from UDX-GO1 Pulse Head.
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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 UDS-2128 used three averaging algorithms:
noisy signal to less than 0.5 ps standard Stable Average
deviation enabling extreme accuracy when Multiple Average
you need it most. Median Average

UG A LRI |

PLAD gy 10 aaC i § 0 ) Mz

UG A LRI | PLAD gy 10 aaC i § 0 Fal B LF

Deaplary

™ Dotz
™ Wecls
* [ Perdsionce

™ vy Cosod Orad
I i Cokod Ored

10-GHz signal with noise and jitter components The same 10-GHz signal without noise and jitter

components after deep averaging.
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Averaging Extracts Synchronous
Harmonic Components

Significant application of Averaging is to extract individual noise components
from noisy signal. The output signal can be a composite of the input signal
plus several noise components (synchronous and non-synchronous).

f UHIGRAF  UDS-2020  PC-Dagkizineg Osclloscepe 20 GHz mEE

ALELISITION

Acouizion Chl

All signal components (noise
and signal) that are non-
synchronous with the “suspect”
will be “averaged out”.

Low-level synchronous
components can be viewed
without visual interference from
the other noise components.

i+ Fresrun © Trigoened
v Pak

=B

Averaging helps to extract synchronous low-level
10-GHz harmonic components from 500-MHz signal
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Enveloping

When one of the envelope mode is selected the UDS-2128 lets you
acquire and display a waveform that shows the variation extremes of

several acquisitions over a period of time. The oscilloscope detects peaks.
/' UMIGRAF  UDS-2020
Llear display | Mun

PC-Digitizing Oscilloscops 20 GHz

esingle [T D S ; . Min-Max Envelope _
detects 1-kHz AM signal

/' UMIGRAF  UDS-2020

PC-Digitizing Oscilloscops 20 GHz
Adozcak | Delwuk Sshap

Min-Max Envelope
accumulates noise

C v [T ;| ©
of 500-MHz signal

™ " 5
i ¢ Freerun & Triggersd Aandard

" W = ) ’ .
= : TR & Pos Lirw Disiortion
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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
UDS-2128 can be selected from 32 to 4096 samples by a multiple of two.

[ UMIGRAF  UIDS-2020

¥ Freenn  Triggened I" Sardard

¥ Pos

UDS-2128 traces with Record Length
of 32 (top) and 512 (bottom) samples

™ Liow Dighoefion
¥ Fast

Record length sets independently
for 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
a waveform with higher horizontal
resolution, therefore a trade off exists
between throughput and resolution.

www.eltesta.com




Multi-Waveform Display

Up to eight traces can be displayed at the same time. The UDS-2128 can
display two channels, four waveforms from waveform memories, four math
waveforms (functions), and two FFTs (spectrums). Real and imaginary
parts of memories, functions, and spectrums can be displayed separately.

Clear dizplay

00 M=alz 00 M=alkz

The UDS-2128 color
GUI dedicates a different
color for each trace and
its associated readouts
to simplify the viewing
of complex signals on
multiple channels.
B Single
" Dual
* Quad
ST -
- L 3
chi il Chz il ﬁ A, il & Freemn  Triggered = 7 o4
&8 f* Poz
v il i~ : B 200 Nz il ~ Meg il More...

UDS-2128 eight-waveform display
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Informative Waveform Display:
Grey Scaling

When you select Grey Scaling mode, is assignhed 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.

)' UNIGRAF UDS5-2020 PC-Digitizing Ozcilloscope 20 GHz

IS E3

EYE DIAGRA)

20GHz 7143 GRarz Caolar Grade iz enable... ExtHF

Current Armourt linimum faimuim lesn
Fall 20%-50%. 14536 p= 1296 148 ps 1526 p= 145.8 p=
Eye Height 2759 my 1296 2754 my 2FE.3my 276 mh
Eve 'Width 2874 p= 1296 2861 p= 2901 p= 287 G psz
Jitter RMS 1896 p= 1296 1856 p= 1993 p= 19.84 p=

58 i ddive 70 pzddie

IRY 120 p=

Meazure

Eye Parameters. .

Display Windaw

St Devistion
TO1.7 f=
142 F v
212 1=
86.57 fs

50 %

The maximum population
automatically gets the highest
color intensity, the minimum
population gets the lowest color
intensity, and intermediate
populations get intensities in
between these extremes

The information in the lower
populations (for example, down
at the noise level) could be of
greater interest to you than the
rest.

The Grey Scaling
persistence view highlights the
distribution of data so that you
can examine it in detail.

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

www.eltesta.com




Informative Waveform Display:
Color Grading

With Color Grading display style the accumulated points are color graded
(shaded with different colors) to indicate the density of the points, and a color-
graded database is built. You can use the color-graded database with
histograms, mask testing, statistical measurements, and eye diagrams. You can
also use color grading to provide more visual information about the waveforms.

UNIGRAF  UDS-2020  PC-Digkizineg Oscilloscope 20 GHz

Chear displiy' | Pun  SlopSingie "-llﬂtlll Dalied Srjup | Unda | Copy | Prink | Helo
iz Color Crade B enalks . ExHF

o Fommal Ol

—4—

Bl BN B

¢ . o R v |
The Color Graded display allows you clearly view
any point of interest on the 2.5-GHz eye-diagram

The Color Grading function uses the
database in the size of the graticule
area, which are 257 pixels high by 501
pixels wide. Behind each pixel is a 16-bit
counter. Each time a pixel is hit by data,
the counter for that pixel is incremented.
Each color used for the color grade mode
represents a range of data counts. As
the total count increases, the range of
hits represented by each color also
increases. The maximum count for each
counter is 65 535.

There are five colors used in the
color-graded display. Each color shows
the number of hits per pixel over the
graticule area, and represents a range of
counts, which depends on the total
number of hits. As the total count
increases, the range of hits represented
by each color also increases. The colors
can be changed form the Color Grade
menu.
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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.

IR AT LS -2 PLAD gabizineg L1aas il 8 00 Fal L H IR AT LS -2 PLAD gabizineg L1aas il 8 00 Fal L H

=
1
q q
=
1
q q

Desfires Codors Desfires Codors

Lk
Lk

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




Graticule

The UDS-2128 has a 10 by 8 display graticule grid, which you can turn on, or
® Grid, @ Axes, ® Frame, @ Off.

off. The Graticule menu selection is:

® The Grid background is complete graticule with e
ten horizontal major divisions and eight vertical Q . s

major divisions. Vertically one minor division is

one-quarter of a major division; and horizontally,
one minor division is one-fifth of a major division.

® The Axes setting displays the i
outside border with a measure- E ks
ment scale and a measurement
scale crossing at mid-screen.

¢ HRIGEAT UNS-F0M  C-Digdinsg Naci

IEREAT DS MO P Dy G s

UNG-F00T  PC-Nigdiiag Dacil

T Sraapan [ Triggeessd =

-
1l -

i
Srve D e |

@® The Frame
option displays the
e - Jrogwrsd | T outside border with
e RN we | ENUEEEIgEE]
scale that is
incremented/
decremented with
e — major divisions and minor
e RN divisions based on the vertical and
horizontal measurement settings.

® The Off option turned the back-ground
graticule off. The displayed waveforms and
waveform’s information is not turned off




Screen

Screen function selects the number of screens to view:

® Single - the entire display area is one screen and any displayed waveforms are
superimposed on top of each other.

® Dual - the display area is divided into two equal screens.

® Quad - the display area is divided into four equal screens.

= With the Wfm to... function you can set the waveform, that will be placed on
the graticule, selected with the Place on Graticule menu.

= With the Place on Graticule menu you can place a waveform, selected by the
Wfm to... function to each from possible graticule.

¢ UNI=IES LU EEE ey ] PL-Digatirng [acdleacops 20 Lz ¢ UINIEHAE W MM PU-Digatirng Dacdlsacogs e LS L H]

M:'HF'-'I.E-.T H3 I

Furmchian 2
: Fi ! [F]
& OF2

= On o

Screen with frame in dual screen mode Screen with frame in quad screen mode
www.eltesta.com




Waveform Manipulation

Two features are available that can & Direct Manipulation

simplify your work with waveforms: SRt TR EIGTETE

= Direct Manipulation = Waveforms
Zoom = Ground Reference Indicator

DY LAY af to new vertical positions, which changes
Disphay the vertical offset, or to new horizontal
CO—— positions, which changes the horizontal

i Dols 0rg
 Vackrs position or delay value.
™ Vo Persisier 2

UDS-2020  PC-Digitizing Dscilloscope 20 Gz

™ e Parsisiencs
™ Inilin Pefsistsnos
™ o Grayy Soolr
™ v Gewy Sool
™ v Color Gemcl
™ il Collor Gl

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

=
® Then click inside the box => e

r

-

[s
=y LT
[
-

www.eltesta.com




Familiar File Management

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

4— ® \Waveforms in various formats
® \Waveform Database

Scope setups
Screen Images

i+ Frasnm  Triggenssd
= Pax
A -

Recalling Setups
Recalling Waveform Database
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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 UDS-2128.

Copy function
includes four
different options

Copy Print | Help | SANWERECALL

Full Screen

o Fullwindow N==E

Clignt Part

2 =i
1Lee
= B ey
i B o ]
- T g
e T & Eml | mmd Flmname

UDS-2128 Copy function

Pericd (CH2

Persisl = erasbis .. oty nasl
Fresmin

Amount
512
517
502 8 my £12

Screen image copied with
Invert Oscilloscope Screen option
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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
UDS-2128 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 %o.

Vertical amplitude greater than 50 mV p-p.

)20 PC-Digitiz~.y Oscil

Trigger amplitude greater than 200 mV p-p.

Autoscale | Defa
v Fit To Selected Main Menu
2ingle-valed = When you click the Autocale button,
MRz ou tell the UDS-2128 to examine the
signal and adjust the following controls
for optimum display:

158

> \Vertical scale and offset.

» Time base scale and delay.

The Austoscale button location ) . ) .
» Trigger level, if appropriate to that trigger

source.

www.eltesta.com




Measurements and Tests

Types of Measurements

Graticule
Measurements

10 by 8 display
yraticule with Grid,
Axes, Frame

and Off options

Marker
Measurements

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

Pulse
Measurements

19 Amplitude, 15
Timing and 5 FFT
Measurements
can be performed
automatically

NRZ Eye
Measurements

Measurement list
includes 38 NRZ
eye parameters

RZ Eye
Measurements

40 automatic
measurements
are built for
characterization
of RZ signals

. -

Histogram

Measurements
Up to 11 statistic
measurements of
vertical and
horizontal
histogram

Types of Measurement Test

Limit Test
Allows you to
automatically
compare up to

4 measurement
results with pass
or fail limits

Mask Test

Standard, auto-
or custom mask
can be used for

mask test

Mask Margin Test

Test is used to
determine the
margin of
compliance for
a standard

or scaled mask

www.eltesta.com




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 UMIGRAF LILv s - A0 PL-Dagiaang Dscllozcopa A0 GHz

Chanr dhigdey | Fun  SlopdSingk:
Sy S Gt ! AT s 1= 5IE PeEras Externasl

Marker Measurements:
N RN Freeni Absolute vertical (voltage)
Ratiometric vertical (voltage)
Absolute horizontal (timing)

Ratiometric horizontal (timing)

Best Marker Resolution:
Voltage: 31.25 uV

Time Interval: 0.2 ps

T Paired

o am i

0 Fresmn O Trighered
0 Pom

Sk Bl

Markers measure timing shift of 1-GHz

sine-wave signal with 1-ps resolution YR S E R




Automatic Measurements

The UDS-2128 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 I1EEE standards.

Measurements cover Voltage, Timing and FFT.

[ UHIGRAF UDS-2020 PC-Digitizing Dscilloscope 20 GHz Himl

2GHE 250 GEak
swg k= B

= mpiRucke Parsmsts

Periced {0h1
Frasqusncy (Th)
Ampldude [Ch
i RRAS (Chd )
Keam .k )

200

Y

The UDS-2128 measures up to 10 parameters
simultaneously on 8 sources with maximum time
resolution of 0.1 ps and 1.6%b 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.

www.eltesta.com




Statistics Measurements

The UDS-2128 measures up to 4 statistics parameters simultaneously

f UNIGHRAF  UDS-2020

PC-Digitizing Ozcilloscope

20 GHz

I [ E3

20GHz 25 GSalE

Currert
Period (Chi) 798 ns
+ficth (Ch) 396 ns
Amplitude (Chi) 783 my
Top (Ch1) 8935 mv

200 m fliv

430 m*

Atnaurit
134
134
134
134

Perzizt iz enable...

hdinimum
798 ns
39.4 ns
TIamy
8938 mv

hlaximum
798 ns
396 ns
7938 mY
906 .3 m

20 nzidiv

Int Rate 50 ns

hean
798 ns
3948 ns
Te4.2my
8987 m

PERSISTEMCE TIME
2=

Graticule

Screen

St Deviation
0=

99.01 ps
3.96 mh
274 mh

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.

UMIGRAF UDS-2020 PC-Digitizing Oscilloscope 20 GHz M= E3

Gray Scale iz enable...  External

Freerun Dizplay

Source

¥ Parameters...

Y Parameters...

Dual-Chan Param... Four Histicons
correspond to each of

: statistics measurement
efine Param. ..

Current  TotalWims  Minimym St Deviation |l s = Diafine Param

Mocle
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Mathematics

The UDS-2128 Supports up to four Source (operand) Math funct_iqn Math function
simultaneous mathematical combination e SR CDRORSE e LIRIVIEe) B avelonmiES)
and functional transformation of

waveforms that is acquires.

SlopSirugia

F UNIGAAF  UDS-2020  PC-Digkizing Oscilloscope 20 GHz d
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Functional transformation
of an acquired waveform

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

® Exponent (e), ® Exponent (10),

® Logarithm (e), ® Logarithm (10),

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

An examples of UDS-2128 Math Functions.
F1=Chl1+Ch2 F2=Ch1l-Ch2

F3=Diff(Chl) F4=Inv(Ch2) www.eltesta.com




Fast Fourier Transform

The math option of the UDS-2128 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.
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FFT analysis provides an extra dimension of performance with

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

¥ The UDS-2128 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

simultaneous displays in the time and frequency domain. Picture shows
an example of FFT made with 38-MHz pulse with near 50 % duty cycle.
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Trend Function

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

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

» 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.

» Hits in Box-The total number of samples
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
above the median and 50%b6 are below the median.

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

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

» u+1 StdDev, g+ 2 StdDev, u = 3 StdDev - The
percentage of points that are within £ 10, * 20, or £
30 of the mean value.

UMMsHAF  DDES-2E0 FU-Dighizing Decdloscops 20 LHz
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An example of Vertical Histogram Measurement
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Statistical Analysis of Noise

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

EEGIGASCOPE  UD5-2020  PC-Digitizing Dscilloscope 20 GHz M= B

20 GHz 500 Ghalks Gray Zcale iz enahle...  External Direct
Sample Freerun = 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

Source
Ch2

Mode...

@ The UDS-2128 has a very
low “noise floor” (<2 mV of
internal noise RMS), making
noise measurements very
accurate.

Scale = 9.24 khitss Peak Hitz = 46.2 khitz Stel Deviation
Offset = Ohits Pk - Pk 15 m Mean * 1 StadDey
Hitz in Box = 585 khits tedian -387 my Mean + 2 StdDey
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Fun Uil
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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
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

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.

» Pk — Pk - The width of histogram.

P Median - 50 % of the histogram samples are
above the median and 50%06 are below the
median.

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

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

» 1+ 1 StdDev, p + 2 StdDev, p + 3 StdDev - The
percentage of points that are within £ 10, = 20, or
+ 30 of the mean value.

UHIGAAF
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An example of Jitter Measurement
with Horizontal Histogram
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Jitter Mesurements

Among other things Jitter is caused by:

Thermal noise P Random and ever changing, = Types of Jitter:

always Gaussian Period Jitter

Cycle-to-Cycle Jitter
Delay Jitter

Time Interval Error
Clock Jitter

Data Jitter

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

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

Circuit instabilities » Loop bandwidth, dead-band
oscillations

e
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Eye-Crossing Jitter can be quantified with horizontal histogram.
Two examples of NRZ Eye Pattern with jitter histogram
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Histogram Measurements: acquiring
statistically significant amount of data

= Larger sample of data = Three-dimensional = Parametric measure-
accumulation ments derived from the
database use statistical
technique to produce more
stable, accurate results

Peak Hits = 13 hitz Stel Deviation

Pk - Pk = 40 p= Mean + 1 StdDew

Median = 2l5ps Mean + 2 StdDesy

hlean = 226 ps hean + 3 StoDey
Ilax

Peak Hits= = 75 hits Stel Deviation

Pk - Pk 54 p= Mean + 1 StodDew
Median 221 p= Mean £ 2 StdDey
ean = Z25ps hean + 5 StoDey

Peak Hitz= = Y27 hitz Stod Deviation = B97 p=
100 meS, 1ls Pk-Fk = 55ps bean + 1 StoDev = 716 %
Median = 223ps Mean + 2 StdDey = 963 %

hean = 225 ps Mean £ 3 StdDey = 995 %
1 000 wfms, 10 s o 2o pe

10 000 wfms, 100 s
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Histogram Measurements of Eye Diagrams

= RRIF UDS-AEM PU-Deagitizang Disollcope 20 LMz

The left picture demonstrates
how the UDS-2128 quickly
measures all parameters of
vertical histogram for 12-Gbit
Eye Diagram

= RIA R 1S -2 PLANigidsnng [ ecallaacope 2 LH2

The right picture
demonstrates how the
UDS-2128 quickly
measures all parameters
of horizontal histogram for
12-Gbit Eye Diagram
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UDS-2128 Solutions up to 10 Gbit

The UDS-2128 provides wide range solutions for testing of 10 Gbit signals

Key UDS-2128 Specifications for
Telecom/Datacom Measurements

UDS-2128 Telecom/Datacom
Measurements

Bandwidth

» 20 GHz

Eye Diagram

Sampling Rate

» 10 Tsa/s,
equivalent

Mask Test

Acquisition Speed

» 100 Wfms/s

Mask Margins

Trigger Jitter, RMS

» <2.5 ps,
<2.0 ps typ

Histogram
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Telecom/Datacom Industry Standards

UDS-2128 supports measurements of signal integrity for
the following Telecom/Datacom Industry Standards

TELECOM/OPTICAL
Bellcore GR-253-CORE and
ANSI T1.106 (SONET OC-n signals)

ITU-T G.957 (SDH STM-n
signals)

DATACOMM/
ELECTRICAL/OPTICAL
ANSI X3.230
(Fiber Channel)

DATACOMM/
ELECTRICAL/OPTICAL

IEEE 802.3ae
(Gigabit Ethernet)

STMO/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 Mib/s

FC531

531 Mb/s

10XGB Ethernet

9.953 Gbh/s
10.3125 Gb/s
12.5 Gb/s

STM16/0C48

2.48832 Gb/s

FC1063

1063 Mb/s

DATACOMM/
ELECTRICAL/OPTICAL

STM64/0C192

9.9538 Gh/s
10.664 Gh/s
10. 709 Gh/s
12.24945 Ghb/s

FC2125

2125 Mib/s

XAUI

3.125 Gb/s

STM256/0C768

39.812 Gla/s
42.65691 Glh/s

43.01841 Gb/s

FC3187

3.187 Gb/s

DATACOMM/
ELECTRICAL/OPTICAL

10X FC

10.51875 Gh/s

Infiniband

2.500 Gb/s
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Digital Communication Measurements

Two examples of 12-Gbps Pattern

» 10100100

10100100 »  buT ﬁ
Device Testing Common Measurements
= Bit Error Ratio (BER)

= Protocol Testing
= Serial Device & Eye Diagram Analysis
=2 MUX
E

= Jitter Measurements
DMUX www.eltesta.com




Building Eye Diagram

1 5 6 7 8
/ . | / \ 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:

faults(except clock jitter):
( P ] ) 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
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A typical UDS-2128 Eye Diagram
with Mask, Margins and Histogram

f UMIGRAF UDS5-2020 PC-Digitizing Oscilloscope 20 GHz

IS E3

20GHz ¥46.5 GSals
Sample

Scale 525 hits! Peak Hits
Offzet 0 hit= Pk - Pk
Hit= in Box 297 khits hedian
Wiaveforms 617 khits Mean
hdfin 15ns

75 ot Adive
200 v

Persizt is enakle... External
STMIE/DC S Trig'd

105 hit=
117 p=

1.56 nz
1.56 nz

Std Deviation
Mean £ 1 StdDey
Mean £ 2 StdDey
Mean £ 3 StdDey
hilax

EE.98 psAdi
1.0261 ns

Hiztogra

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 UDS-2128 quickly measures 38 fundamental parameters

J UNIGRAF  UDS

-2020

PC-Digitizing Dzcilloscope

used to characterize non-return-to-zero (NRZ) signals. Up to
four parameters can be measured simultaneously

Clear display § Fun

12GHz 25 TSalk

Sto

20 GH=z
prsingle | Autoscale Default Setup Undo Copy

Rize 10%-90%
2 - factor

10.38
Jitter RM=

4515p

chi BRI | ch2
v EETTE -

Current
43.09 ps

200 m*

Prirt Help
Color Grade iz enable.

DISF -~

.. External
Freetun

Graticus
o Grid
" Framet™

& Single
Amovrit
108
105
105

hinirmuim
47 54 p=
10.25
479p

Maimurm
43 .63 p=
10.4
5107 p

Mean
43.2 ps
10.34
4921 p

St Deviation
1994 f=
2412 m
G969 f

20 psiidiv :I * Freerun { Trigoered

St B

Teliv

hare... I

=TT

= | datwwems | spmi e | e | G | mem |

Main picture demonstrates of how UDS-2128 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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o i Hih TS AUD P Pagees Srclamepe A LHT LI HIBASCOFL U550 P Segiwssy Maclaicopn 0 LHE

e difrerew | [wimd S

Examples of NRZ Measurements

—
LI HIBASCOFL U550 P Segiwssy Maclaicopn 0 LHE LI HIBASCOFL U550 P Segiwssy Maclaicopn 0 LHE

Crossing measurement of high- Timing measurements of 9.5-Gbit Eye Diagram
distorted 12-Gbit Eye Diagram
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RZ Eye-Diagram Analysis

The UDS-2128 quickly measures 40 fundamental parameters
used to characterize an return-to-zero (RZ) signals. Up to
four parameters can be measured simultaneously.

J/ UNIGRAF UDS-2020 PC-Digitizing Oscilloscope 20 GHz [_ [E) =]

20GHz 4193 GSalz Color Grade iz enable... External

Ut RZ Eye Parameters

Current Amourt  Minimum Maximum Mean Std Deviation
Jitter P-p 3339 ps 114 3339 p= 3339 p= 3339 p= 0=
Fall 10%-90% 1533 ns 103 1.533ns 1.537 n= 1.535ns 1.1 ps=
Rize 10%-90% 1228 ns 95 1.22ns 1.229nz 1223 n= 2609 p=

43 i i 11925 nsdd
36 18.031 s

The UDS-2128 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 directly from the waveform to be measured.

F UMNIGRAF UiG-A20 PL-Dogiang Decillozcope
Clar digplay | Fun  SloplSinck:

€ pinedac Envela
™ Max Ervalope
- - ™ in Enselops
1 ot T B —
i ™ Peoak Dot
EH

i

Aol Wi el 5 LI Mzar 5xd Dewistion
Evm ampiich Himy 21 —_— snamy  miamy  daosuy  [EECURDRENGIH

Mier RS e r 163 05 03 s 1057 ps BE 07 s _ :
Bt Rele 5 Ghdks 2] a9H Ghkds 250 Girs 24900 Giers BO3LY ks
Rz 10-00% f8 ps 2 5.5 p= 197 & = 119065 4 ot dAR# 4 =
: ' [ 200+ | ¢ {= Fresrun € Triggered | | Safo
T Sngle-valusd

Same 2.5 Gb/s (OC-48/STM-16) real signal from Teleste
Rooter communication equipment triggered on a data
signal with UDX-PO1 Head (top picture) gives 20 ps RMS
jitter, and the more accurate recovered with UDX-R02 Head
clock signal with less then 11 ps RMS Jitter (main picture).

Clock Recovery Trigger
provides:

No external clock signal
trigger is required

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

The UDX-ROX series of clock
recovery modules cover the most
popular electrical lines used
today. Both two modules have
excellent jitter performance to
ensure accurate measurement.
The UDX-RO1 covers
622 Mbps OC12/STM4 bit rate

The UDX-R0O2 covers
2.488 Gbps OC48/STM16 bit rate
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UDS-2128 Clock/Data Recovery
Trigger System

To Bessel-
Thomson
Filters

Optical
Input
Signal

= Very high-speed
Optical Power oscilloscopes are not capable
ST Divider of triggering directly on the
signal under test. Typically
Electrical CDR an external timing reference
10 MHz — 2.7 GHz is used to synchronize the
NRZ Signal Input oscilloscope to the test
signal. In cases where a
trigger signal is not available,
clock recovery modules are

Data Out . available to derive a timing
To Trigger f di tIv f th

Recognizer reference directly from the

waveform to be measured.

Clock Out Continuous
Rate CDR

ELECTRICAL CLOCK | DATA RECOVERY

r [T 10 OuTFUT CLOCH — INPUT
’ -—.-

External Direct Trigger ‘ m-n.ummv-

External HF Trigger
CDR Heads, Fixed Rates

The UDS-2128 provides Continuous Rate CDR from 10 MHz to 2.7 GHz for both internal
(Optical Receiver Output) and external signals. A built-in power divider reduces
external hardware requirements. Optional clock recovery heads cover the two most
popular transmission media used today—electrical lines 622 Mbps and 2.488 Gbps. All
units have excellent jitter performance to ensure accurate measurements.
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Optical and Electrical Measurements

2.5 Gbps Optical/
UDS-2128 Electrical Source

UDX-R0O1 Clock
Recovery Head

Power Splitter

Equipment connections for parallel
optical and electrical measurements

HGIGASMN U053 MCDgeorg Decllacops 3 GHy HmE
o Gl | Adweess | Ceiwlees | Ural - | Sy
1 Py

e P
I+ el b

& L=
IBEE

Top: 2.5-Gbps electrical eye-diagram.
Bottom: 2.5-Gbps optical eye-diagram.

Top: 2.5-Gbps electrical eye-diagram.
Bottom: 2.5-Gbps optical eye-diagram
with OC-48 Bessel-Thompson Filter .

ALt L e o R T Ty e me—— T
[ oo | 4 [ 1E
S ———— T

T
i
i :mi

O O T
s = =
ssREETFITTIFEEE

4y

B

Extinction Ratio Measurements with
filtered 2.5-Gbps optical eye-diagram.
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OC-3 Laser Measurements

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 1C-0001

Exlir vl D™

Hamak 8 = =R LR Fa N
P& - Pk 5.2 Y Pz 2 1 Shille bR
[ 2] = A1 i Pl & 2 Sl o= SR
Wman i1 5 my Famn, 3 7 Shiler 0 %

=

MM = & 55 iy i m B4 20
Noise measurement with No LP-Filtering

'.'.'I .| i #rile L L [P ]

SESEnE 971101 5 r  SETEN

T4 e A
1436 s

1T TE MiHT q i rd 1T &7 1T B T

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

R R (T e T B e

Source: Anritsu 1570A Sonet/SDH,
Analyzer, Signal: Optical 1,55 um, -3 dBm,
OC3, Trigger: Locked to data, OE-converter
S/N 1C-0001, 11.09.2003

www.eltesta.com




OC-12 Laser Measurements

Source: Anritsu 1570A Sonet/SDH Analyzer
Signal: Optical 1,31 um, -8 dBm, OC12
Trigger: Locked to signal, Direct input

Exlir vl D™

Waveform with No LP-Filtering
, T S R T ] i T o i S Dol i
R e e e £yt VA (1 13230 95/886 1309ns 1.3 16na 1215
Frssonr

EEET, 19 i 4 EERET T | S0 o

921 ps S/96 IMSp HEEps 206 ps 1550 o
10 & KT LR -] Pal 'l Y 14 Wy 311 5 MHE 1 Lt i 2

Eye-Diagram Measurements with LP-Filtering:
OE-Converter: IR 10 GHz (Actually 9 GHz),
S/N 1C-0001

LPF: Mini-Circuits Model NLP-750

Source: Anritsu 1570A Sonet/SDH Analyzer
Signal: Optical 1,55 um, -3 dBm, OC12
Trigger: Locked to signal, Direct inpu

www.eltesta.com




OC-48 Laser Measurements

Color Croide & enabie Exfesmanl Dhrecd 2 OHT 7.1 GSnis Color Croide & enabie Exfesmanl Dhrecd

Frasrun

Current  Cyclesififma Mlinimun Wi TR Wear Stol Chesvition Current  Cyclesififma Mlinimun Wi TR Wear Stol Chesvition
Eye ldih (Zh1) HEE ps 1971280 3402 ps 1555 ps 3471 ps 1901 s Eye ldih (Zh1) ME 4 ps 1071158 342 ps 155 .5 ps 1495 ps 1073 s
Jlar RRES (Ch1) SATE pe 1911280 SATE ps 10.71 g 0 e e B3 13 Jlar RRES (Ch1) 1011 ps 1811158 905 ps 10,78 g 0 H24 pre &72 14
Rise Time (O 52 ps 1 1
i i

171280 BT 54 ps e N 1 5 s 54 34 ps Rise Time (O 1171 p= 1153 107 B p=s 1M o= 115 8 o5 1. 314 s

Fregusncy (Chi 1 25 GHr 01158 2455 GBtke 266 GBls 2860 GBR‘e 7553 MbRiE

Bi1280 12MGHT 1.2e6GHE 1232GHE 4857 MHE Bt Reata (1 2 AST Ghilk

Eye-Diagram Measurements with No LP-Filtering Eye-Diagram Measurements with LP-Filtering

LP-Filtering: Mini-Circuits Model NLP-2950 (-3 dB BW
about 3 GH2z)

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 I1C-0001
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Mask Test

For eye-diagram masks, such as those specified by the SONET and
SDH standards, the UDS-2128 supports on-board mask drawing for
visual comparison. The display can create gray scaled or color-
graded display to aid in analyzing noise and jitter in eye-diagrams.

Mask TeSt QUICkly UNIGRAF uDs5-2020 PC-Digitizing Oscilloscope 20 GHz
characterizes:

20 GHz V4635 GSafs  Color Grade is enable... ExtHF

Noise =ThI BiC4g Create ask...
Jitter a

Aberrations
Rise Time
Fall Time

Erase Maszk

. Campare with
On-board mask drawing

capability allows simple, i R R —
operator-independent visual Tl A e
comparison of signal to
standard mask.

Picture demonstrates a
SONET/SDH (OC48/STM16)
sighal compared with the Tatal ims
standard mask, showing a Pl Seflze
compliant waveform. in Polygor

in Polygon2
in Polygon3

g> 85 m'idiv BE 98 p=idiv
=20 my 1375 ps

Fun Jntil...
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Creating Custom Mask

Five pictures below demonstrate how UDS-2128 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

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 UDS-2128 goes beyond basic
testing with mask margin analysis for process monitoring.

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

20 GHz 7465 GEals Color Grade is enable... ExtHF 5 )
STMIBIOCAS Mask hits/failures

Create Mask. ) )
are easily viewed
with red pixels.

Compare with
" Chl ) Ch2

Mask Test results
show:

Totalwifms 244 J— a0 % Total Waveforms

Failed Samples 235 hits Mazk Hits Margin Hits Failed Samples
in Palygont 235 hits in Palygond 0 hits in Palygonl 235 hits M ask H itS

in Polygon2 0 hits in Palygon2 0 hits in PolygonZ 0 hits -
inPolygons O hits in Palvgon3 O hits inPolygons 0O hits MaSk Marg n Val ue

C & Margin Hits
r Margin Hits In Polygon

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

2 GIGASCIFE UINS-Z2020  PCDagiticey Daeiloscope 210 GHz

Chisas l:n:m-.- R SlopSeghs | Ackedcse . | Delal Sebap ..
F r Tl ALEN

ey racis in arshis

Ll B

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

diagram.

=] GIEASCOFE UDS-JC0 PCDigterg Orollececops I GH:

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

diagram.

Tomas e

Folitn Zaniphs
In Podygond
In Padygon
n Py
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On-Fly Limit Test

The UDS-2128 offers fully automatic pass-fail limit testing. You can built a
limit template from acquired waveforms or download a template from disk.

/ UNIGRAF UDS-2020 PC-Digitizing Oscilloscope 20 GHz M= E3

20 GHz 5 GSals Perzist i= enakble. .. Int Rate 80 ns

Automask
Creste Mazk. ..

¥ Using a reference

Erase Mask waveform method
(Automask), masks are
constructed by adding a
DELTA X and DELTA'Y

Compare with tolerance around a
reference waveform. This

Test method is simple to use,
though not as flexible as
the polygon method.

Fun Urdil....

Tatal Wims 166 = Mask Test results

Failed Samples 1 06 khits show:
in Polygon 565 hitz
in Polygon2 490 hits » Total Waveforms

» Failed Samples
40 m' fcliv 110 nisfdiv » Hits In Polygon

75 my G0 n=z

The UDS-2128’s automatic, on-the-fly limit testing
makes manufacturing pass-fail testing simple.
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UDX-G0O1 Pulse Generator Head

The UDS-2128 is equipped a 35-ps rise time & UDS-2128/UDX-GO1
the UDX-GO1 Pulse Head. It provides Specified characteristics:
capability of performing single-ended TDT
measurements as well as TDR
measurements. Combined Oscilloscope and
Pulse Head rise time not exceed 40 ps.
TDR/TDT menu provides you automatic and
manual single-ended TDR and TDT
measurement capability in 7 mm coaxial line.

» Rise Time: < 40 ps

» Aberrations:
® Overshoot: <10%o
® Before 150 ps: <+6% P Displayed RMS Jitter:
® 0.15to 2 ns: <+49 ® Maximum: 2.5 ps
® 2tol100ns: <+29% ® Typical: 2.0 ps

= BEASLOFE  UDS-2020 FL-Dighzing Declloscope 20 hHz

= BEASLOFE  UDS-2020 FL-Dighzing Declloscope 20 hHz

A typical <30 ps transient (left) and <2 ps RMS Jitter ) he J - : o
(right) characteristics of UDS-2128/UDX-GO01 system " :
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Distributed Discontinuities

TDR Measurement are used to characterize

the signal transmission properties

Zo Z1 Zo Z2 Zo

I

Open
Circuit
Volts or P

Connector Capacitive

Inductance
Discontinuity Discontinuity
t _Zt
c=_b | =222
27, 2

Time or Distance

Typical TDR Applications:

TDR Measurement are used to
characterize the signal
transmission properties of:

Printed Circuit Boards
Connectors

IC Packages

Cables and Interconnects
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Mask Test for Ilmpedance profile

Using the Automask testing cabality of the UDS-2128
you can perform TDR go/no-go testing in impedances
INn circuit board runs, IC packages and cables

UNIGRAF  UDS5-2020

PC-Digitizing Ozcilloscope 20 GH=z

20 GHz 100 GEals
Avig M= 16

C1l
Tatal Wimns
Failed Samples

in Palygon
in Palygon2

5 Obmddiv
50 Ohm

External
Automask Freerun

B A LR o

TR T T

B00 pzddiv
E.5E ng

Create Mazk..

Eraze Maszk

Compare with

Test
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TDR/ZTDT 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.

4 UNIGRAF UDS-2020 PC-Digitizing Dscilloscope 20 GHz [_ (O] =]

EYVE DIAGRA

20GHz 374.74 GSal Persist iz enable... It Rate 10 us
ca= b Eye Parameters

*¥hi1 = 851 .6 mm M2 =910.4 mm dxhl = 55.8 mm
Wil = 50.342 Ohm Y2 = 16591 Chm dv'h = 119.05 Ohm o''b i = 2.03 mOhm fum
13.4 nH

a0 Ohmddiy 20 mmddiv

100 Ohin 730 mm

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).
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Transmission Line Characteristics

/' UMIGRAF UDS-2020  PC-Digitizing O scilllascope _
Cloar Diegiay] P Etopfingle o | com . You can isolate a break

in a transmission line,
, highlight it by using
ﬁm windowing, and expand
Irch o -
it to examine the
PR discontinuity in detail.

™ Diedeciric Consl

f UHIGRAF  UDS-2020  PC-Digkizing Oscilloscope 20 GHz

Estems
Fresrun

@i = 105

Position XY marker and = 60537 2 u 3785 SVM e ZZREA0NT VMM s 214 wihm Jum
You can make TDR/TDT SRR AR
measurements directly for :

: % Frosrun O Triggened

Rho and Delta Rho, also S - 2 - T : oo
for Ohms and Delta Ohms. L I
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Precise Measurement of Discontinuities

I LIHIGRAF LIS - AL P Dbz Lecilloscopss A GHz E Cursors can read Out in units Of

Chir Disgiiry| Fun  StopSingks | Auloacels | Defaul Sehup Cogy | Pri o |[MarkER  x] 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.
P Dbz Lecilloscopss A GHz

R ey

Excess
Inductance

R ey

Ch [ e

-
~ I o I

v Pom

™ Meg . | Capacitance

cna & |EIEEERY : ¢ Preern 0 Trggeed Excess
=

The waveform is integrated between
both X markers to yield an excess

inductance of 1.11 nH (shown above)
and capacitance of 0.8 pF (shown

right). Negative-going variations are
capacitive and positive-going N D I
variations are inductive. ¢ T -

" Frespun  Toggered
s Pom

o I |
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Built-1n 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.

Clear Dizplay StopiSingle | Autoscale... | Default Setup... | Undo.. Print...

About. ..

UL Ao
par | s | et | s | |
I g W VLT P e ey B el
F Ppmn 12210

Lo ® FEZEN] (FESZLOPT Ds

. : ==
The UDS-2020 Built-in information system

¥ The on-line context-
sensitive Help manual
provides immediate answers
to your questions about
using the instrument. Links
on the measurement screen
take you directly to the
information you need.
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Calibration

= Auto-calibration Q Clear Dimplay| P SlopdSirgls | Aumscsls | Deds Sty | Urdo | Copy | Pt | mep |_|T||_|T'.- |

routine includes: FeriE 1= Enstke S

T Fréssng

® Channels calibration .
® Time base calibration N IF'. .l", i ,"'. il .", I "'_ .". |'"| i .'l-I "'. I|"|I ."',
1 1 Ll [l | L | | | 1

® Calibration of distortions | M

]
Clzar I:I-sﬂ-a'.- Fin  SlopdEingls Dadnial Setup

Charmals Calibs ation

Caligts 'whar

F Poawssr Dy
SADT Cumert 337 mt SROZ Daerd 1EAms
Budge Wollage 15 Oridge Balarce 0 — ¥ Paricdicsly.

Top: SR0A=I7 Almé: SR02s1 B Slnd, M e 106.3 i , ' Tempmstiss Change.
B ™ ChE Full B
O Marro B
¢ N b e B

o Frosnan © Tnogersd
i+ Pus

B - Eilll: ~ Ol

SA0T. mé

-

10
+ B
! SROT =37 40w SRDE=16 Gland I

sich

SADT =37 &0 SAO2=16 Bl
'

Fai;

wwmis] ¢ Calibration Status can be selected
Ry

: [Concd ] | e | = Optical Module Auto-
. - calibration routine includes:
Calibration of the UDS-2128 has been simplified .
by using full auto-calibration procedure and ® Dark Level Compensation
placing all performance level menu, indicators ® Wavelength Gain Calibration
and messages in one menu page.
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Packaging

www.eltesta.com




Manufactu rlng and Test
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Marketing and Demonstration
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Specifications

Electrical Channels
Number of Channels — 2.
Bandwidth - 20 or 12 GHz.
Rise Time (10-90%) - <17.5ps or <29.2ps.
Maximum MS Noise -2mV@20GHz, 1.5mV@12GHz.
Scale Factors - 1 mV/div to 255 mV/div.

DC Difference Voltage Accuracy - +1.6% of full vertical scale +2mV

DC Offset Range - From -1 Vto 1 V.

Maximum input voltage - 1.0V p-p@z=1V.

Maximum Safe Input Voltage - 16 dBm, or £ 2 V (dc + peak ac).
Nominal Input Impedance - (50+1)Ohm.

Input Connectors — SMA (f).

Optical Channel
Channel Configuration — O/E Converter +Two Electrical Channels,
or One Optical Channel+ One Electrical Channel.
Fiber — MM or SM.
Unfiltered Optical Bandwidth — 8 GHz. =
Calibrated WL - 850nm (MM), 1310nm (MM/SM), 1550nm (5Smj).
Maximum RMS Noise - 4 uW@1310 nm/1550 nm, 5 uW@850 nm.
Scale Factors - 1 uW/div to 400 uW/div.
Standard Data Rates - 155.52 Mbps (OC-3/STM-1), 1.25 Gbps
(GBE), 2.488 Gbps (0OC-48/STM-16).
Optional Data Rates - 622.08 Mbps (OC-12/STM-4), 1063 Mbps
(FC1603), 2.125 Gbps (FC2125), 2.500 Gbps (Infiniband 2.5G),
3.125 Gbps (XAUI).
Input Connectors — FC/PC.

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 + 10 ps
ppm of delay setting (typical).
Time Interval Resolution - 100 fs min.
Variable Delay - 1000 screen diameters of Delayed TB or 19.98 ms.

Trigger
Trigger Sources - External Direct, External HF,
Internal Clock, Recovered Clock (optional).
Direct Trigger - 100 mV p-p DC to 100 MHz, 400 mV p-p @ 1 GHz.
Internal Clock Rate - 10 us to 2 ms.

-

RMS Jitter — 2.0 ps + 30 ppm of delay setting (typical).
Trigger Level Range - -1V to1lV.

Trigger Hysteresis — Normal, High Sensitive.

Trigger Holdoff - 10 us to 30.72 ms.

Clock/Data Recovery- Continuous Rate 10 Mb/s to 2.7 Gb/s
Direct Trigger Input Connectors - SMA (f).

UHF Countdown Trigger with UDX-TO1 Head
Coupling — AC.
Bandwidth and Sensitivity - 100 mV p-p 0.5 to 5 GHz, 200
mV p-p 5 to 10 GHz.

UHF Prescaled Trigger with UDX-PO1 Head
Coupling — AC.
Bandwidth and Sensitivity - 200 mV p-p 1 to 7 GHz, 400
mV p-p 7 to 10 GHz, 600 mV p-p 10 GHz to 12 GHz (typical).

e ™

Acqguisition
Simultaneous Acquisition Channels - 2.
ADC Resolution - 14 -Bits.
Digitizing Rate - DC to 100 kHz. Acquisition Mode& ="
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.

TDR/TDT System
Channels Single-ended with UDX-GO01 Pulse Head.
Polarity Positive.
Displayed Rise Time< 40 ps.
Amplitude - 200 mV or more.
Pulse Width - 1 us or more.
Displayed RMS Jitter— 2.5 ps (maximum), 2.0 ps (typical).
Aberrations — Overshoot: 10%, Before 150 ps: <+6%,
150 ps to 2 ns: <+4%, 2 to 100 ns: < £ 2 %.
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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
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),
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
Management - Store and recall setups, waveforms, data base
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, Time, ==~
Frequency, Slope (Volts/Time)

Marker Modes — Independent or Paired. .
Ratiometric measurements-Between measured and reference
values. Results in ratiometric units as: %, dB, and Degrees.

Measure i
Automated Measure - Up to 10 measurements, i
or 4 statistics measurements simultaneously.

Parameters - 39 automatic measurements available. K m—
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
Crossing, Neg Crossing, Burst Width, Cycles, Time@Maximum,
Time@Minimum, Delay.

FFT Measurements - FFT Magnitude, FFT Delta Magnitude, THD,
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 using
~ LimitTest r :
Test - Up to ten automatic measurements can
be compared to user-defined test boundaries.
On failure actions - Beep, Save failed waveform to disk or Stop
acquisition.

——-
Waveform Math - Up to 4 math waveforms i
can be defined and displayed. Eu
Exponentiation (e), Exponentiation (10), Logarithm (e), Logarithm
(10), Differentiate, Integrate, Inverse FFT, Linear Interpolation,
Operands - Any channel, waveform memory, math function,
spectrum, or constant can be selected as a source for one of two

] -
A
Mathematics
Math Operators - Add, Subtract, Multiply, Divide, Invert, Absolute,
Sin(x)/x Interpolation, Smoothing, Trend.
operands.
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Characteristics (cont.)

FET P——
FFT - Up to two fast Fourier transforms can be run
simultaneously. L ._E
FFT Windows - Rectangular, Hamming, Hanning, Flattop,
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). b —
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 EIEEmets
UDS-2128 automatically characterizes NRZ —g
and RZ eye pattern. b -
Measurement Set - Crossing %, Duty Cycle Distortion (%, 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 - 70 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 - 6.5 kg,

Shipping - 12.0 kg.
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UDS-2000 Family of Wide-Bandwidth
PC-Sampling Oscilloscopes

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

PUPES— e m!ﬂl:"‘ -

e

The UDS-2020 oscilloscope The UDS-2030 oscilloscope
and a 30-GHz sampler
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The End
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