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Warranty 2

Tektronix warrants that this product will be free from defects in materials and workmanship for a period of one (1)
year from the date of shipment. If any such product proves defective during this warranty period, Tektronix, at its
option, either will repair the defective product without charge for parts and labor, or will provide a replacement in
exchange for the defective product. Parts, modules and replacement products used by Tektronix for warranty work
may be new or reconditioned to like new performance. All replaced parts, modules and products become the
property of Tektronix.

In order to obtain service under this warranty, Customer must notify Tektronix of the defect before the expiration
of the warranty period and make suitable arrangements for the performance of service. Customer shall be
responsible for packaging and shipping the defective product to the service center designated by Tektronix, with
shipping charges prepaid. Tektronix shall pay for the return of the product to Customer if the shipment is to a
location within the country in which the Tektronix service center is located. Customer shall be responsible for
paying all shipping charges, duties, taxes, and any other charges for products returned to any other locations.

This warranty shall not apply to any defect, failure or damage caused by improper use or improper or inadequate
maintenance and care. Tektronix shall not be obligated to furnish service under this warranty a) to repair damage
resulting from attempts by personnel other than Tektronix representatives to install, repair or service the product;
b) to repair damage resulting from improper use or connection to incompatible equipment; c) to repair any
damage or malfunction caused by the use of non-Tektronix supplies; or d) to service a product that has been
modified or integrated with other products when the effect of such modification or integration increases the time
or difficulty of servicing the product.

THIS WARRANTY IS GIVEN BY TEKTRONIX WITH RESPECT TO THE PRODUCT IN LIEU OF ANY
OTHER WARRANTIES, EXPRESS OR IMPLIED. TEKTRONIX AND ITS VENDORS DISCLAIM ANY
IMPLIED WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE.
TEKTRONIX’ RESPONSIBILITY TO REPAIR OR REPLACE DEFECTIVE PRODUCTS IS THE SOLE AND
EXCLUSIVE REMEDY PROVIDED TO THE CUSTOMER FOR BREACH OF THIS WARRANTY.
TEKTRONIX AND ITS VENDORS WILL NOT BE LIABLE FOR ANY INDIRECT, SPECIAL, INCIDENTAL,
OR CONSEQUENTIAL DAMAGES IRRESPECTIVE OF WHETHER TEKTRONIX OR THE VENDOR HAS
ADVANCE NOTICE OF THE POSSIBILITY OF SUCH DAMAGES.
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General Safety Summary

General Safety Summary

Review the following safety precautions to avoid injury and prevent damage to this product or any products connected to it.
To avoid potential hazards, use this product only as specified.

Only qualified personnel should perform service procedures.

While using this product, you may need to access other parts of the system. Read the General Safety Summary in other
system manuals for warnings and cautions related to operating the system.

To Avoid Fire or Personal Injury

Use Proper Power Cord. Use only the power cord specified for this product and certified for the country of use.

Connect and Disconnect Properly. Do not connect or disconnect probes or test leads while they are connected to a
voltage source.

Ground the Product. This product is grounded through the grounding conductor of the power cord. To avoid electric
shock, the grounding conductor must be connected to earth ground. Before making connections to the input or output
terminals of the product, ensure that the product is properly grounded.

Observe All Terminal Ratings. To avoid fire or shock hazard, observe all ratings and markings on the product. Consult
the product manual for further ratings information before making connections to the product.

The inputs are not rated for connection to mains of Category I, lIl, or IV circuits.
Do not apply a potential to any terminal, including the common terminal, that exceeds the maximum rating of that terminal.

Power Disconnect. The power switch disconnects the product from the power source. See instructions for the location.
Do not block the power switch; it must remain accessible to the user at all times.

Do Not Operate Without Covers. Do not operate this product with covers or panels removed.

Use Proper Fuse. Use only the fuse type and rating specified for this product.

Avoid Exposed Circuitry. Do not touch exposed connections and components when power is present.
Wear Eye Protection. Wear eye protection if exposure to high-intensity rays or laser radiation exists.

Do Not Operate With Suspected Failures. If you suspect there is damage to this product, have it inspected by
qualified service personnel.

Do Not Operate in Wet/Damp Conditions.
Do Not Operate in an Explosive Atmosphere.
Keep Product Surfaces Clean and Dry.

Provide Proper Ventilation. Refer to the manual’s installation instructions for details on installing the product so it has
proper ventilation.

DSA8200 Quick Start User Manual iii



General Safety Summary

Symbols and Terms

Terms in this Manual. These terms may appear in this manual:

c WARNING. Warning statements identify conditions or practices that could result in injury or loss of life.

C CAUTION. Caution statements identify conditions or practices that could result in damage to this product or other property.

Terms on the Product. These terms may appear on the product:

DANGER indicates an injury hazard immediately accessible as you read the marking.
WARNING indicates an injury hazard not immediately accessible as you read the marking.
CAUTION indicates a hazard to property including the product.

Symbols on the Product. The following symbols may appear on the product:

AN A O

CAUTION WARNING Protective Ground
Refer to Manual High Voltage (Earth) Terminal

O | b

Mains Disconnected Mains Connected
OFF (Power) ON (Powen) Standby

iv DSA8200 Quick Start User Manual



Environmental Considerations

Environmental Considerations

Product End-of-Life
Handling

Restriction of Hazardous
Substances

DSA8200 Quick Start User Manual

This section provides information about the environmental impact of the
product.

Observe the following guidelines when recycling an instrument or component:

Equipment Recycling. Production of this equipment required the extraction and
use of natural resources. The equipment may contain substances that could be
harmful to the environment or human health if improperly handled at the
product’s end of life. In order to avoid release of such substances into the
environment and to reduce the use of natural resources, we encourage you to
recycle this product in an appropriate system that will ensure that most of the
materials are reused or recycled appropriately.

The symbol shown to the left indicates that this product

complies with the European Union’s requirements

according to Directive 2002/96/EC on waste electrical and

electronic equipment (WEEE). For information about

recycling options, check the Support/Service section of the
[ ] Tektronix Web site (www.tektronix.com).

Mercury Notification. This product uses an LCD backlight lamp that contains
mercury. Disposal may be regulated due to environmental considerations. Please
contact your local authorities or, within the United States, the Electronics
Industries Alliance (www.eiae.org) for disposal or recycling information.

This product has been classified as Monitoring and Control equipment, and is
outside the scope of the 2002/95/EC RoHS Directive. This product is known to
contain lead, cadmium, mercury, and hexavalent chromium.



Environmental Considerations
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Preface

Preface

Documentation

This manual describes the installation and operation of the DSA8200 Digital Serial Analyzer along with basic operation and
concepts. For more detailed information, see the online help on your instrument.

NOTE. The screen images in this manual are based on product software version 2.5 and may differ slightly from other
versions of product software.

Additional information is available through a variety of sources. The following information map points to the location of
different types of information available for this product.

Quick Start User Manual WWW.Tektronix.com

Unpacking, Installation, Operation &
Overviews

In-depth Operation,
Ul Help, Programming Help

PDF files of mainframe
C instrument & modules

Product manuals Analysis & Connectivity Tools | (=]
Documentation Online Help
CD

Analysis &

Demo Connectivity Tools

—
Applications —

Demo Getlinvg\glitshtaned
Applications .
Software CD OpenChoiceTM

Solutions Manual

System Restore
Software

Product Software

Product Software System Restore
Booklet Booklet

Performance ]
Verification and Self-service

Specifications

&@
Product
Documentation Optional Service
CD Manual
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Preface

Conventions Used in this Manual

The following icons are used throughout this manual.

Rear panel Front panel Connect Network PS2 SVGA USB
power power power

SRS RoNe

viii DSA8200 Quick Start User Manual



Key Features

Key Features

The DSA8200 Digital Serial Analyzer is a high-speed, precision sampling system that finds use in validation and
conformance testing and impedance verification for:

High-performance semiconductor/computer applications, such as semiconductor testing, TDR characterization of
circuit boards, IC packages and cables, and high-speed serial digital data communications.

High-performance communications applications, such as design evaluation and manufacturing test of datacom and
telecom components, transceiver subassemblies, and transmission systems.

The instrument includes a user interface that runs on the Microsoft Windows XP Professional operating system as a
windowed application. You operate the instrument using front-panel controls with the mouse and keyboard or with the
touch screen.

Features Include:

Industry-leading waveform acquisition and measurement rate, with Sample, Envelope, and Average acquisition modes.
Support for up to six sampling modules (two large and four small modules). Up to eight inputs can be active at a time.

Support for integrated optical and/or electrical signal pick-off and clock recovery, enabling accurate triggering on optical
and/or electrical communication signals.

Support for optical modules with several integrated, selectable reference receivers, which eliminates the need for a
multitude of add-on reference receivers.

Full programmability, with an extensive GPIB-command set and a message-based interface.

True differential TDR, with fast step (15 psec reflected risetime) when used with a TDR-capable 80E10 sampling
module.

Industry-leading trigger bandwidth (12+ GHz) when using the built-in prescaler.

Support of both telecom (SONET and SDH) and datacom (Fibre Channel, Infiniband, and Gigabit Ethernet) optical
communication standards.

Powerful built-in measurement capability, including histograms, mask testing, and automatic measurements.
Automatic measurements operate on Pulses, RZ eye patterns, and NRZ eye patterns.

DC to 65 GHz optical bandwidth; DC to 70+ GHz electrical bandwidth, with up to 12.5 GHz triggering.

NOTE. Bandwidth is determined by the specific modules that are installed.

DSA8200 Quick Start User Manual

Low jitter (200 fs typical) in phase reference modes with the 82A04 Phase Reference module.

FrameScan acquisition for isolating data-dependent failures during conformance/performance testing and for
examining very low-level repetitive signals.

Jitter analysis with the 80SINB Advanced Jitter, Noise and BER Analysis Software for the DSA8200 Digital Serial
Analyzer application (requires software key). Refer to the DSA8200 Product Software CD-ROM booklet for free trial
information and software key use.

Pattern (frame) triggering with the 80A06 PatternSync Trigger module.



Key Features

= |mproved acquisition throughput and timing accuracy using the PatternSync Trigger module in conjunction with
FrameScan.

= Support for optical conformance testing of SONET/SDH signals (including the various forward error correction rates for
these telecom rates) from 155 Mbps to 43 Gb/s, FibreChannel signals, and 1, 2, and 10 Gigabit Ethernet signals as
well as 2.5 Gb/s Infiniband signals.

NOTE. Support for conformance testing rates is determined by the specific modules that are installed.

= High precision time base with two modes of operation, locked and short-term jitter-optimized.

= Negligible long-term jitter degradation (<0.1 ppm), which substantially improves the ability to view signals that are
delayed far from the trigger point without distortion.

®  Improved short-term and long-term trigger jitter.

m A gated trigger option (Option GT) that lets you disable or enable (gate) triggering based on a TTL signal that you
connect to the instrument rear panel. This option allows you to use recirculating buffers as part of your test setup to
simulate the effects of very long optical links that are typical of undersea cables and long terrestrial links.

= Analysis and connectivity tools that enable the instrument to be controlled from a variety of local and remote
environments and to share data with other commercially available analysis programs.

®  Predefined, built-in masks in addition to the user-defined masks.
= Alarge 10-inch color display that supports color grading of waveform data to show sample density.

= An intuitive user interface (Ul), with built-in online help.

2 DSA8200 Quick Start User Manual



Install Your Instrument

Install Your Instrument

Unpack the instrument and check that you received all items listed as Standard Accessories. Recommended accessories
and probes, instrument options, and upgrades are listed in the online help. Check the Tektronix Web site (www.tektro-
nix.com) for the most current information.

Standard Accessories

Accessory Tektronix part number

DSAB8200 Digital Serial Analyzer Quick Start User Manual 071-2047-xx

Certificate of Traceable Calibration for product at initial shipment Not orderable

Business reply card Not orderable

1 Microsoft Windows compatible keyboard 119-B146-00

1 Microsoft Windows compatible mouse 119-6936-00

1 Instrument front cover 200-4519-00

1 Accessory pouch 016-1441-00

2 Touch screen styluses 119-6107-00

1 ESD wrist strap with 6 foot coiled cord 006-3415-04

DSA8200 Product Documentation Kit (CD) 020-2543-xx

DSA8200 Online Help (part of application software) Not orderable

DSA8200 Programmer Online Guide (part of application software) Not orderable

Oscilloscope Analysis and Connectivity Made Easy (manual and CD with connectivity 020-2449-xx

examples)

DSA8200 Windows XP OS Restore Kit 020-2735-xx

DSA8200 Product Software Kit 020-2734-xx

8000 Demo Applications Software CD 020-2480-xx

1 Power cord Type dependent on
selection during order
placement

DSA8200 Quick Start User Manual



Install Your Instrument

Operating Considerations

The following information lists the specifications related to the operation of the mainframe. Refer to the DSA8200
Specifications and Performance Verification manual for a complete list of specifications.

Mechanical

Clearance: 457 mm ‘
(18in.)

= Top, Front, and Rear: 0 in (0 mm)

= Sides: 2in (51 mm) Co Do)
oo OO
®  Bottom: 0.75 in (19 mm) So o o
g (@] g (@] (@]
Weight: 5070 o 343 mm
= 19.5kg (43.0 Ib). This does not include & =0 O (13:5n.
any accessories or modules. [ ] [ ] o
O
i | | | | | | |
o O 0 O O
Depth = 419 mm (16.5in.)
Environmental
Temperature 10 °C to +40 °C
Relative humidity 20% to 80%, with a maximum wet bulb temperature of 29 °C at or
below +40 °C
Altitude 3,000 m (9,843 t.)
Power Supply
Source voltage and Frequency 100 - 240 Vgps =10%, 50 - 60 Hz or 115 Vs +10%, 400 Hz
Power Consumption 240 watts (fully loaded); 160 watts (mainframe alone with no modules)
Input Connectors
Trigger Direct Input range +1.5V (DC + peak AC) maximum input voltage
Trigger Prescaled Input absolute maximum *2.5Vpp
input (typical)
External 10 MHz Reference Input 500 mVpp to 5V p AC coupled into 1 k<, 5 V maximum
Gated Trigger Input non-destruct levels +5 V maximum

(Option GT equipped mainframes)

Certifications

Pollution Degree Pollution Degree 2. Note: Rated for indoor use only.

4 DSA8200 Quick Start User Manual



Install Your Instrument

Installing Modules

CAUTION. To prevent damage to modules, do not transport or ship the instrument with modules installed. Modules are

A also sensitive to electrostatic discharge (ESD). To avoid ESD damage, always use an ESD wrist strap when installing or
removing modules and when connecting signals to the module inputs. Never install or remove modules while the
instrument is powered on.

1. Always use an ESD wrist strap (pro-
vided) when installing and removing
modules.

2. You can install up to two large sam-
pling modules and four small modules
for a total of 8 inputs.

Small-module compartment (4)
Large-module compartment (2)

Following are some typical module installations illustrating the interaction between large compartment channels and small
compartment channels.

NOTE. A large compartment module that only derives power from the compartment does not use any small compartment
input channels.

CH3 Module not installed

Eight channels: No large and four small )
modules CH1 Module not installed ‘

CH1 CH2‘ ‘CH3 CH4 | | CH5 CHS‘ ‘CH7 CH8

Six channels: Two large modules and two ; .
small modules CH1 module installed CH3 module installed
CH1 CH2 CH3 CH4
NA.  NA ‘ NA.  NA | CHS  CHE ‘ ‘ Ay Gy
Seven channels: One large module, , .
installed in CH3 compartment, and three ‘ CH1 module not installed ‘ CH3 module installed
small modules
CH3 CH4
CH1 CH2 ‘ NA NA CH5 CHG‘ ‘CH7 CH8
Seven channels: One large module, i ,
installed in CH1 compartment, and three ‘ CH1 module installed ‘ ‘ CH3 module not installed
small modules
CH1 CH2
NA. NA. ‘ CH3 CH4 CH5 CHG‘ ‘CH7 CH8

DSA8200 Quick Start User Manual 5



Install Your Instrument

Powering the Instrument On and Off

1. Insert AC power cord.

2. Toggle the mains switch to on.

3. Use the front panel power button to |
switch the instrument on and off. O o o
[ i Ry | DJQ
oo OO
2 o s I )
‘ g O g O o
R 2020 o
@ S0 O
(Y
| Il Jo
| | | | | | | 6
0 O O O
- J
Quick Tip
= When turning off the instrument, Microsoft Windows and all applications automatically shut down before the instrument
powers off.

c CAUTION. To prevent damaging the modules, do not install or remove any modules while the instrument is powered on.

6 DSA8200 Quick Start User Manual



Install Your Instrument

Adding a Second Monitor

You can operate the instrument while using Microsoft Windows and installed applications on an external monitor. Use the
Settings tab in the Windows Display Properties dialog box to set up a dual-monitor configuration. Both the oscilloscope
and the second monitor must have the color setting set to True Color.

1. Power off the instrument.
coooxX)
S
250S0 o
=0 O
(S
[ E
| \O[ | [ | [ \ o
T J
@Q..
2. Connect a video cable (not supplied)
from the SVGA out dual monitor dis- ) % %@@@ o 30
play video port on the back of the in- 8 (] o e O
strument to the external monitor. External monitor
\‘\
)
. ‘ @ N
e —
\_ Y,

3. Power on the instrument.

4. Power on the external monitor.

DSA8200 Quick Start User Manual 7



Install Your Instrument

5. In the Start menu, select Control [ ——)

Panel. /28 nternet ) My Documents
Internet Explorer
E . @ My Recent Documents »
v& E-mail
Microsoft OFfice Qutlook
My Computer
5‘: fdobe Accbat 7.0 &) My Network places
| Professional
- control Panel —.
gt Program Access and
Defaulks
% Connect To 3
4&_‘; Printers and Fazes
@) telp and Support
p Search
=7 Run...
All Programs p

6. Select Display.

7. Inthe Display Properties window, se-
lect the Settings tab.

Lsplay Fropertes

8. Click the grayed out external monitor
(2) and drag it to the left of monitor 1.

@
Tremes | | Apposrenca | Senas

Dreg the mon mich the physical arnangeman! of your monitors.

9. Select Yes when you are prompted to
enable the new monitor.

10. Click OK and Apply. You will then be [ rr——
prompted to restart your system so the
changes can take effect.

Qispl
z n.;'ﬂ....m' \ irJ Thi monitor you have sekected is currently disabled. If you enabile this
= - s monilter, then (8 will be Lsad & park of your Windows desdop; you can

move your mose b it place joors on it and show program windows ondt

Sereen resohiion|
Less

Do yau wank 1o ensdle this monizor?

® ves ||

[ idenity ][ Treutteshomt. | [ Advenced ]

* gl [ cwen ]
y ) 1733-224
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Install Your Instrument

Changing the Windows Language

Use the following procedure to change the Windows language from English to one of your choice. This procedure does not
change the language in the TekScope application. Before you begin, minimize the TekScope application.

1. Inthe Start menu, select Control ® Contrl anet. L
Fle Edt View Favortes Tools Help -
Pan3|. €} T D s 2
. audcress | Control Panel B
2. Select Regional and Language Op- IEAp—— -
tions.
| —
i, D

> zb My Recent Documents »
'»ﬂ E-mail
Microsaft Office Outook 3. Ry
Adobe Acrobat 7.0 ces
I emote Control
@) 2o Froam dcress nd @ Pun Advetised Programms
Defaults
g e

Professional
@ conrectTo »

- g Priners and Faxes

s and Cameras

(3

@ Help and Support
,‘) Search

=7 Run...

Al Programs D

3. Select your location.

4. Select your language preference. The
time and numbering system of your se-

(e
lected locale will adjust automatically Regorsa Bpiona | Larguages dvanced
to this selection. E ek A _
T ot affmcty hoss sone progiame iomest numbears, cumencies

tey, el e,

5. Select the Languages tab to further lﬂ‘;*‘tc;:i::!:’b‘ match iy prelerences. o chok Cuslomizs b dhoase
specify your preferences. For more de- @ Ergich Uried Stane] v (G
tails on customizing your language op- Ry

. Hoarber 1234578500
tions, see your Windows XP help.

Cumenecy $127 456 754 00
Tire 2O E P

Shori clate:  grovopig

Leng des  Fidey June I 3005

L pesalice
@ To kel services prorvide pou with |ocal infoamation, such a5 revs and

woalhe, selech poa prosend kocahon

b 5 i -

. )
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Getting Acquainted with Your Instrument

Getting Acquainted with Your Instrument

Front Panel

The front panel of your instrument gives you access to the module compartments and the control panel. For a detailed
illustration of the control panel, see page 11.

| = ‘ ﬂ CD/DVD drive

—
OO O O
O )
Ccoa OO oD
= o O
= Control panel
- -
- (@]
© 020 o
-]
O O
@ =g f USB port
C ‘ Internal clock output
‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ @ DC calibration output
™) Q Q O C ‘ ‘ External 10 MHz reference input
N L

Trigger probe power
Trigger direct input
Trigger prescale input
On/Off switch

Antistatic Connection 1 MQ2
terminal

10 DSA8200 Quick Start User Manual



Getting Acquainted with Your Instrument

Control Panel

Start and stop acquisition.

Adjust most control fields in setup dialogs. Press the Select button to switch among fields.
Press the Fine button to toggle between normal and fine adjustment.

Clear all channel waveforms at once.

Menu buttons quickly access the setup dialog box for more detailed setup.

Display measurement cursors and assign the knob and Select buttons to control them.

Quickly return to instrument-default control settings.

Optimize instrument settings for selected channels.

Access print dialog box for printing the display.

Display the cluster of Setup dialog boxes for
comprehensive setup of the instrument.

Toggle the touch screen on and off. Use the touch screen
to control Ul when you have not installed a mouse.

Select a waveform type, Channel, Reference, or Math, to
display or adjust on screen (selected button lights).

Select among displayed waveforms or display and select a
waveform. Press selected waveform to tun it off. Button
lights indicate displayed and selected waveforms.

Select among displayed timebase views or display and
select a timebase view. Press selected view to turn it off
(except main, which is always on).

Vertically scale, position, and offset selected waveform.

Horizontally scale, position, and set record length of
selected waveform.

Set trigger level and use lights to monitor trigger state.

DSA8200 Quick Start User Manual
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Getting Acquainted with Your Instrument

Rear Panel

The rear panel of your instrument allows you access to input and output connectors and the AC input. For a detailed

illustration of the computer 1/O panel, see page 13.

12

QQ [

00O

Removable hard drive

Scope VGA output for instrument
display

Computer I/O panel

GPIB port

Gated trigger Option GT

AC input
Fuses

Mains power switch
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Getting Acquainted with Your Instrument

Computer I/O Panel

LINE QUT @ [ ]
O el LAN
LINE IN m:l

Q) &

[]

[ PARALLELPORT ~ MOU

@ [eleolelsleleleofelole)e) @
Q0QUQ0Q0QQ00D

TO ENABLE OR DISABLE THE LAN,
SEE ENABLING YOUR LAN AND CONNECTING
TO ANETWORK IN YOUR MANUAL.

A

UsBeRS- Ovioeo com 1 / ] keyBOARD
Mic (elslelelel 0000
@ ﬁ \—‘ \—‘ © OOOQOOOOOO @ @ coo000 @ E D
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SVGA out for
dual-monitor display

COM 1

PS2 (keyboard)

PS2 (mouse)

Parallel port

USB ports

LAN

Audio line in
(microphone)

Audio line out

Audio line in
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Getting Acquainted with Your Instrument

Interface

The menu bar provides access to commands that control all of the instrument features and functions. The toolbar provides
access to the most common features.

Hovering the cursor over a button or setting displays a brief description of its function, called a tooltip.

Measurements Bar:
Access to automated

Tool Bar: Access to key features: printing, setup dialogs, math setup, waveform database,
autoset, clear data, acquisition mode, triggering, and applications

Menu Bar: Access to data I/O, printing, online help system, and

set-up functions

Status Bar: Trigger status and waveform count

File| Edit Wiew Setup Utiities Applications Help [Triggered |

Tekronix | X|

Readout Bar: Toggle

measurements by signal & ‘%l P |ﬁ|"'|-l:| C?l Fun#5top | Acq Mode ISample b2 TrigIExlemaI Direct j |-5 SDDmV ﬂl EI indiViduaI readout on and Oﬁ
type and category; click 172 J|’i‘“"3"‘““'3J Iut|!l!"1| 4| M|M| “"J_m| Pcpf|5’=|3‘=|'i“|'!“|£t | | =|nzzlalg by clicking its button
X T i [Phaseref(C5_C6)
measuremen n ooy | PhaseRel(Cs_Co)
e;sel;:ur: n:: ggfe:tég i J|Sheracterize Pass ¢ Phase Reference Status:
waveform im Indicates the
...................................... i || €3 D@y characterization status of

Display: Live, reference,
and math waveforms
display here, along with
cursors and masks to
analyze them

Waveform Bar: Access to
waveform selection (click),
waveform position (drag),
and waveform properties
(right-click)

=
:p
R

WAAAL

Measurement

Freq C3 Y,
2414279GHz

CUUUUU

Feoo. UmV

IATRIRYATA!

SQD Opicliv

Jlos - N { froo. ome:' [pov

JZII IE | & |500000psﬂ:|||21 soon @1+ 6o

Controls Bar: Quick access to waveforms and

the phase reference module

A Readout: Right click any
readout to display a
short-cut menu providing
access to often-used setup
controls and properties for
the feature associated with
the readout

Readouts: Display up to
five readouts in this area;
select readouts from the
Readout Bar

Compensation Indicator: Indicates the

timebases for display, and to their scale, offset, and
position controls for adjustment

compensation status of modules and
mainframe
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Getting Acquainted with Your Instrument

Display - Single Graticule View

Drag the Horizontal Reference to move the point around which Drag cursors to measure
the horizontal scaling expands and contracts the waveforms. waveforms on screen.

File Edit “iew Setup LUtlties Applications H p |Triggered |
Drag the waveform icon Vertica”y to él %l I |@|'|'|-l:| C?l Run/Stop | Aieg Mode| bverage 7] ngﬁ ‘mal Clock
position waveform.

|
=l |ZUDkHz e N2
IPuIse JIAmphtudeJ Idtlnnul rnl;mlmtl nﬂm|m|5‘=|az| *I*l& I_I\/\. El*l =]
13 Sm\f W’avefcml
: : . ] C3 100 .0rm iy

IFH 100 Orn'idiv

Right click on a waveform or its icon for

=
t1 9.938)s
access to often used setup controls and 2 e
. Send To Back A 4.040ps
properties. i 247 SKHz
v Show ]
[Ealor Grade

Drag ground reference icon to add offset
to a waveform.

Drag across the waveform area to zoom : m
the boxed waveform segment to full tm s

20002
screen width.

IERI2 1ame:|||254ava:|| IE oy =Y |321300ps!:”21 tes1 m[= Eeg]
Display - Multiple Views

| 327 PM 2/9/2004

Drag the markers to enclose the portion

Drag the markers to enclose the portion
of waveform to appear in Mag 1 View.

of waveform to appear in Mag 2 View.

File Edit “iew Setup LUtlties Appli ations Help |Trigoered | Tekmonix | x||
él%l ﬁcl@l'rll:ld?l Hun./‘SlopI &0 ModalAveragE j ngllnlamal Clon k. vHZUDkHz j Bipp EI

WW — ..|..r|...|n|%|3&|32|.,.|... rul;,u [=[wv || B

05 4t

Wavefcmi
/T\ f‘ \ C3 20.00midiv

MAIN View - csjt-
E;&Q‘NI——/ L \ﬁz ) ) \Q %&Jv

(EFE

Drag the border between
graticules to vertically size
Main, Mag1, and Mag2
Views.

Jca | [p2-remvr B 2 seamv B [vein]| @, | @, | [r21a00es B [or-tear !:'M\ 3:27 PM 2/9/2004
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Getting Acquainted with Your Instrument

Accessing Online Help

In-depth information about all the features of your instrument is available in the online help.

For a brief description of controls, move File Edit ‘iew Setup Utlties Applications Help [Triggered
your mouse pointer and let it rest over a

control, such as a menu name, a menu %l %l P Iﬁl:ﬂ.ﬂl 2 | Run/5 top | Aeq Mode |5ample -]

item, tool-bar button, or tool-bar readout.

The help system displays a short defini- IF'”'SE :I' ITi"“i”El :I" s "kl'ﬁlfﬁilf I\I
tion or a label (tooltips) of the control. FE'.DfD,lm}' L L NN B '{

: |Measure Rize Time|

For a more detailed description, click the Tekronix  _ | X|
What’s This? button in the main display or -
in a dialog box. t [z fzzamy Arp | K2 whats This? buton n

the main display

Usl =izl

Zasal - Whats This? buton in
Phase Ref | Mask | TDR | Disp || 320900
Wetm D atabaze I Hizk I Eursu:url Measz I
et | Harz I Acq I Trig I

Atter clicking the What’s This button, click =Ip [Triggered [ T p— x|
the control you want described. A popup
box describes the control.

|Sarnple j TliglEHternaI Dir i Databaze | Hist | Culsoll Meas |

FhaseRef | Mask | TDR | Disp |
L) ml”‘ls&leﬁl*’l*l ert | Horz I heg Trig

Trigger Source
" External Direct

" Pattemn Spnc Pattern Syne Setup...l

T Co " Esternal Prescaler

" Internal Clack I 200kHz l

-
 Clack Flﬁ-r'mrﬁ-m%? hd

Clock Recovery

Select this option to triguer on & recovered clock signal fram an
optical sampling madule. Select boththe channel to trigger on (f
mots than one sampling maduls cortsing clack recovery) and
the desired clock recovery rate (at least for the selected
channell, When Clock Recavery iz sslectad a3 the trigasy
source, the instrumsnt altomatically returns 1o the last
clock-recovery channel selected (from Default Setup, this would
ke the owest clock recovery channel svailable).
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Getting Acquainted with Your Instrument

For in-depth, contextual overviews, most Posit 72 3000rs B
. . . nz
dialog boxes have a Help button. Click cietion I :E. =
the button to open the help system with Color Ii[
. . . -
an overview of the dialog box that is
currently displayed.
Help Topics Bach Frint | Options | E<s | 23
Cursor Setup dialog box
Use this dislog box to set up the cursor properties and display.
Overview \( Function \( Curzor 1 \( Cursor 2 \( Backgrounder \
Setups [7]=]| Setup Dialog-hox Overview
Phase Fef I Mask I TDR I Dizp Thiz dialog box gathers all contrals for cursor setup
Vert I iz I fog I i such az cursor function and cursor 1 and cursor 2
. settings.
Riffinlioit s I hil Eurser | e See Cursor Function Settings for information an the
~Functon————————— different cursor types.
C of @ Youw can click the tabs or click in the dialog box
% “ertical Bars dizplayed at left to read more about the contraols.
™ Harizontal Bars What do you want to do next?
) LlLearn more about cursor controls.
Hzota step-by-step procedure for setting up cursor
—Cursorl——————————————— controlz.
Source Main C2 B |
Position 40.20ns 3
Caolar I_ VI LI
You can search for in-depth help from the Help Cantents and Index _
application menu bar: select Help and Getting Started Guide
then select Contents & Index. lesaRTErS Carte

tdeasurements Reference
Programmer Guide
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Inspect Your Instrument

Inspect Your Instrument

Use the following procedure to verify the functionality of your instrument. For a complete performance verification, see the
Performance Verification section in the optional service manual.

Verify Internal Diagnostics Pass

1. Install all modules to be diagnosed. [ |
2. P(_)wer on the instrument anq wait 20 g g g gj
minutes for the warm-up period. [N
= o o o
o O © O O
(s} [am]
S 020 o
=0 O
| | o
[ 0,0]| || || |
o o) O O O
L J @ L J
3. Select Diagnostics.... File Edit ‘Wiew Setup | Utiities Applications Help
%lﬂl f"l“l?":"ﬁ D efine Autazet.. .
B utoset
|F'ulse j|hmplitudal L ndo Autoset

R un/Stop
[refault Setup

dan.omi

C alibration. .
Compensatiar...

S yztemn Properties
Il zer Preferences. .
Wavefarmn Properties

[ ptior Installation. .
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Inspect Your Instrument

4. Select the Subsystem Level tab.

5. Select all the entries by clicking the
first entry Control Proc and dragging
down to select the rest. All entries
should be highlighted.

6. Inthe Run box, leave Loop and Halt
on Failure unchecked.

7. Click Run.

8. Verify that Pass appears as Status in
the dialog box when the diagnostics
complete. If diagnostic failures occur,
contact your local Tektronix service
personnel.

DSA8200 Quick Start User Manual

®

Subsystemn Lesver |Area Levell Test Levell

Failures
i

™ Loop

™ Halt on Failure

Loop count:
Ahirt |
Subsystem: Acquisition 8
Area Wertical
Test: &4/D Convert/DAC Load
fEk-tones Cloze Help
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Optimizing Measurement Accuracy

Optimizing Measurement Accuracy

This instrument can compensate itself and the installed sampling modules, optimizing the internal signal path used to
acquire the waveforms you measure. Compensation optimizes the capability of the instrument to make accurate
measurements at the ambient temperature.

NOTE. After installing a sampling module(s) or moving a sampling module from one compartment to another, run
Compensation from the Utilities menu to ensure that the instrument meets it specifications when reaching a stable
equilibrium after power-up (normally 20 minutes is recommended).

You must save the compensation results or they will be lost when the instrument is powered down.

Signal Path Compensation

20

This procedure compensates the signal path of each installed module (for the current temperature) to enhance measure-
ment results.

Use this procedure for any of the following conditions:

= A module has been added to the instrument, an extender cable has been added or removed from a module, or a
module has been moved to another compartment.

m  The temperature has changed more than 5 °C since the last signal path compensation.

When making measurements at vertical scale settings less than or equal to 5 mV/div, perform the signal path compensa-
tion once a week. Failure to do so may result in the instrument not meeting warranted performance levels at those volts/div
settings.

1. Install all modules to be compensated.

| C——=— 1 |
2. Install all terminations and dustcovers. g g g g;@
Failure to install the 50 Q terminations S2° 222
on electrical inputs can yield erroneous S 0oc0 0O
compensation failures or results. ! ij =020 .
. . » =
3. Power on the instrument and wait 20 @ =0 O
minutes for the warm-up period. (S
@ §2 ks
O
[ ool [ ] | | |
o O O O O
J @ J
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Optimizing Measurement Accuracy

4. Select Compensation... Fie Edit ‘“iew Setup | Utiities Applications Help

%lﬁ@l f”l“l'm:lé [ efine Autoset...

Butoget
I Pulze j I Amplitude: =+ Undo Sutozet
R un/Stop

[refault Setup
C alibration...

Comp @

[iagnostics. ..

450.0mY -

S yztemn Properties

Il amr Rrakar snmmn

5. Inthe Compensation dialog box, note @
that the main instrument (mainframe)
and sampling modules are listed. The P —— S
temperature change from the last com- Corenl D lesTime. 04 A 041551
pensation is also listed. Mﬂ‘"f'ﬂ Serial# Date / Time Status ATEMP Select Astion
osas200 BOM0100 27 Mar 04 12:58 Pois +0.8°C " Save
6. Wait until the Status for all items you Upper Mod.es W e
CH Model Serial# Date/Time S s ATEWP © Compensate
want to compensate changes from 1 ocDicR BN 27 Wer 041250 nac ~ Conrem
Warm Up to Pass, Fail, or Comp E 0 e Save

4

Req’d
qad Lower Modues Al =
CH Model Serial # Date / Time Status ATEMP

7. Under Select Action, select Compen- vy e oz
sertin by oper e
sate and Save (default).

BOED4 BOIOIO0 27 Mar 04 12:53 Pass +1.1°C Sl
BOED4 BOMON0 27 Mar 04 12:58 Fass +1.1°C & User
BMO100 27 Mar 04 12:58 Pazs +0.8°C
€ Falom
2404 BOMON0 27 Mar 04 12:58 Pass +0.89C

8. From the top dropdown list, choose All

WA m e
@
]
b
=]
=4

(default selection) to select the main Eroce | @
instrument and all its modules as tar- Eﬂmwmmﬂ‘_"dmlwﬁu"m—‘
’V g“[: ¥ Display ™ Animate Help -w

gets to compensate.

9. Click the Execute button.

Follow the instructions to disconnect @
inputs and install terminations that
appear on screen; be sure to follow
static precautions (see the user
Informatlonforyoursampllngmodule) . .......
when following these instructions. Esoﬂ-ﬂm\f. ; ; i I i i i UJEJ
Jcz «| [iooome B oov [main| @, | @ | [eo0o00e= BIE] [or50on B PG| 116 P 32772004

10. Verify that the compensation routines
pass.

If the status is Fail, rerun the com-
pensation. If Fail status continues and
you have allowed warmup to occur, the
module or main instrument may need
service.

11. Use the Compensation Indicator
Button to display or hide the indicator
on the main display. Green indicates
all modules have been successfully
compensated. Red indicates one or
more modules require compensation.
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Optimizing Measurement Accuracy

Perform Dark-Level and User Wavelength Gain Compensations

Performing a dark-level compensation maximizes the accuracy of the extinction ratio and other optical automatic
measurements you take. Performing a User Wavelength Gain compensation optimizes an optical channel for your custom
input signal.

NOTE. Dark-level compensation performs a subset of the module compensation process. It is designed to be fast so it can
be performed frequently, just before measurements are taken. This compensation is not saved and is only valid for the
selected bandwidth or filter path and the internal optical power meter.

You should perform the procedure Signal Path Compensation on page 20 o compensate all vertical bandwidth and filter
selections.

Use the following procedure to perform either compensation; this procedure applies only to optical modules.

1. Install at least one optical sampling | |
module in the instrument to b_e_d_ark- — Q
level calibrated. Set the acquisition oo oo
system to run continuously. Soe 990

= (] (] (]
o 0= 0 0
O =
020 o
<> =0 O
N
| |[o -
[ o o] || || | q
@ O O O
J J

2. Use the Vertical buttons to select the VERTICAL

channel to be compensated. I
@
3. From the application menu bar, click Fil= Edi Vlewl Setup Ulities  Applica
Setup, and then click Vertical. @ @ 1 Fo [ m|
Harizortal
IF'uIse '”F Acouine
80 Crn v | Trigger
' M easurement
b ask
Chisplay
Histogram
Cursors
W't Databaze
TOR
Phase Reference

22 DSA8200 Quick Start User Manual



Optimizing Measurement Accuracy

To run the Dark-Level compensation:

Level button under Compensation.
Follow the instructions on screen.

Dark Lewvel...

4. In Vert Setup dialog box, click the Dark : (compensate

Uszer wavelength Gain... |

Repeat steps 2 and 4 for any addition-
al optical channels you want to
compensate.

To run the User Wavelength Gain compensa-
tion (for custom input signals):

5. Attach an optical signal, with a precise-
ly known amount of optical power, to
the optical module input.

%00
0

g5

0 000

Use an independently-calibrated
average optical power meter to
measure this power precisely. Then
connect the signal to the optical
module using the same fiber cables. N

000

()0 o0

gooooobog 00

()0 o0000

i .

O
O
o
o
O

[ OO O |la

L

Wavelength Gain button under Com- DatkLovel._|
pensation. Follow the instructions on
User 'wavelength Gain,.. I

the screen.

6. In Vert Setup dialog box, click the User |'E0rnpehsate

7. Inthe User Wavelength Gain Com-
pensation dialog box, set the wave-

-
length and power of the signal to be - il

I. dt th h I User Wavelength nm
applied to the channel. Pover [
8. Press the OK button to execute the x| Concel |

©e @

compensation.
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Acquisition

Acquisition

This section contains concepts of and procedures for using the acquisition system. Detailed information is available in the
online help.

Setting Up Signal Input

Use front-panel buttons to set up your instrument to acquire the signal.

24

CAUTION. Sampling modules are inherently vulnerable to static damage. Always observe static-safe procedures and

cautions as outlined in your sampling-module user manual.

1.

Connect to the signal to be acquired using prop-
er probing/connecting techniques. See the user

manual for the sampling module you have cho-

sen.

Connect an appropriate trigger signal to the in-
strument.

Refer to Triggers beginning on page 30 for
information about trigger settings, controls, and
inputs.

Push the CH button (turns amber) to assign the
waveform buttons (1 - 8) to operate on channel

waveforms, then select the proper waveform but-

ton.

A waveform button lights when its channel is on;
when on but not selected, its button is lighted
green; when on and selected, its button is
lighted amber.

Pushing the MATH button assigns the waveform
buttons to math waveforms. If no math
waveforms are defined, the Define Math dialog
box appears.

Push the REF button to assign the waveform
buttons to reference waveforms. If no reference
waveforms are defined, the Recall Waveform
dialog box appears.

[ T = -— 7 |

SR==>
52,2 S
2 0°0 o

20O O
N
| I o

® O

Y — — 4
L J

O
®
——\/ERT|CAL m—

®
HHEEEEEE
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Acquisition

4. Use the Vertical Offset knob to adjust the se-

VERTICAL Offset vertically

lected waveform on the screen. Use the Vertical RE
Scale and Position knobs to adjust the display. TRNITA
]
/
@ OFFSET ;7
@\ @ Positioned vertically
@ SCALE

Scaled vertically

5. Push the View Main button to make sure that HORIZONTAL === Scaled horizontally
the main time base view is selected. Use hori-
zontal knobs to scale and position the waveform EW POSITION N
on the screen and to set sample resolution. Couny] @
RESOLUTICH K
@N@Es @ Positioned horizontally
{ SCALE )
]
‘v
Quick Tips

= You can click a waveform trace or its reference indicator with the mouse pointer (or touch screen) to select it.
m  Push AUTOSET to quickly set up instrument parameters based on the input signal.

= Press Set to 50% in the Trigger controls, if required, to stabilize the display when using the Trigger Direct Input
connector.
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Acquisition

Using Autoset

Use Autoset to quickly and automatically set up the instrument (vertical, horizontal, and trigger parameters) based on the
characteristics of the input signal.

1. Push the AUTOSET button to execute an Auto- @
set.

If you use Autoset when one or more channels

are displayed, the instrument uses the selected

channel for horizontal scaling. Vertically, all (soser)
channels in use are individually scaled.

Quick Tip

= Use the Define Autoset in the Utilities menu to display and change the Autoset properties.

Using Default Setup

1. To quickly return to the factory default settings,
push DEFAULT SETUP.

DEFAULT
SETUP

2. Click YES to restore the settings.

& Loading the default setup will replace the current setup.  Continue?

res Mo |
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Acquisition

Accessing the Setup Dialog Boxes

1. You can access the Setup dialog boxes by using

the front panel buttons, the file menu, or the tool-

bar.

2. Click on the tabs to select among the setup dia-
log boxes.

DSA8200 Quick Start User Manual

SETUP
DIALOGS

—w \/ERTICAL ACQUISITION

MENU

IORIZONTAL mmm—= TR|GGER =

MENU | MENU | MENU

File Ed

Wi

§|‘§§| fx|uﬁ
IF'uIse v”mpl

Aeguire

Trigaer

M easurement

M ask

Display
Hiztogram
Cursors

Wi D atabase
TDR

FPhase Reterence

rhase Ref | Mask | TOR | Disp |
ert | Herz | Acg | Trig |' @
"wfm D atabase I Hist | Cursor Meas ;I
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Acquisition

Changing the Acquisition Mode

Use the procedure that follows to set the data-acquisition mode and specify acquisition start and stop methods.

Press the Acquisition MENU button to display

the Acq Setup dialog box.

Select the acquisition mode.

For Average mode, enter the number of samples

to average.

Set the Stop After mode and action by selecting

one of of the following options:
= Run/Stop Button Only

= Condition

If you selected Condition, choose a condition to
stop on from the drop-down list. If the condition

requires a count, enter a count.

Select a Stop Action action from the drop-down
list. Choose from the following actions:

= None
= Print Screen to File
m  Print Screen to Printer

= Save all Waveforms

Enter a filename if you've selected Print to File

or Save all Waveforms.

Select Ring Bell if you want an audio notice

when the acquisition stops.

Press RUN/STOP to start the acquisition.
Press RUN/STOP again to stop the acquisition.

Quick Tips

= Run/Stop is available on both the front panel and the touch screen.

@

| ACQUISITION

Sews @)

PhaseRef | Mask | TOR |
“wim Database | Hist | Cursar
Yert | Horz Ao

—Acquis ode

" Envelope n

Disp |
I Meas |
Trig

—Stop After

% Run/Stop Button Orly
" Condition

I Mumber of Acquisitions

1

— Stap Action

INone 'l

Filzharme

®

@ | [ RingBell

Help |

m— ACQUISITION m— —

MENU CLEAR

RUN/ )
DATA STOP

= |f Stop After is set to Condition, pressing RUN/STOP causes only one acquisition to run if the original condition has
been met. You need to press CLEAR DATA so that the condition must be met again.

28
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Acquisition

Setting the Display Style

1. Select Disp to start setting the display styles.
2. Choose a display style.

Normal selects a display with no acquisition data
persistence.

Waveforms are displayed with the new data from
ongoing acquisitions replacing data acquired from
previous acquisitions.

Show Vectors turns on display lines between
waveform dots; deselect to display only dots.

Select an Interpolation mode from the pulldown list.

= Sin(x)/x interpolation computes record points
using a curve fit between the acquired samples.

®  Linear interpolation computes record points
between actual acquired samples by using a
straight line fit.

Variable Persistence makes data persist for a
specified time. New waveform displays accumulate
data as new waveform records acquire, but with
continuous replacement of the oldest data.

Set a time at which the oldest data is removed.

Infinite Persistence makes data persist until you
change some control or explicitly clear the data.
Waveform displays accumulate data as the
instrument acquires new data, resulting in a buildup
of data in all time slots.

3. Use the Graticule settings to select the graticule
style and the graticule color and screen back-
ground.

DSA8200 Quick Start User Manual

LT S -
*/fm D atabase | Hist | Cursor | Meas |
Wert | Herz I Acq | Trig
PhaseRef | Mask | TDR  Dism
—Style
% Mormal
R oy Ve

Imterpalation I Sinfzlx | ® l

" Yanabls Persistence

Time I E

T Infinite Persistence

Graticuls

Style I Full b l
Background Il:l - I
Faneground I- - I

@
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Triggers

Triggers

This section contains concepts and procedures for using the trigger system. Detailed information is available in the online
help.

Triggering Concepts

Trigger Event

When a trigger event occurs, the instrument acquires a sample in the process of building a waveform record. The trigger
event establishes the time-zero point in the waveform record and all samples are measured with respect to that event. The
trigger event starts waveform acquisition. A trigger event occurs when the trigger source (the signal that the trigger circuit
monitors) passes through a specified voltage level in a specified direction (the trigger slope). When a trigger event occurs,
the instrument acquires one sample of the input signal. When the next trigger event occurs, the instrument acquires the
next sample. This process continues until the entire record is filled with acquired samples. Without a trigger, the instrument
does not acquire any samples. This behavior differs from that of real-time acquisition systems, which can acquire a
complete waveform record from a single trigger event.

Trigger Type

This instrument supports edge triggering only, in which edge triggers gate a series of acquisitions. The slope control
determines whether the instrument recognizes the trigger point on the rising or the falling edge of a signal. You can set the
trigger slope from the toolbar at the top of the display or in the Trigger Setup dialog box. The level control determines
where on that edge the trigger point occurs. You can set the trigger level from the front panel with the Trigger LEVEL knob.
The slope and level controls apply only when the trigger source is set to External Direct (using the TRIGGER DIRECT
INPUT connector).

Trigger Modes

The trigger modes control the behavior of the instrument when not triggered:

Normal mode sets the instrument to acquire a waveform only when triggered. Normal mode does not acquire data if
triggering stops; the last waveform records acquired remains “frozen” on the display (if the channels containing them are
displayed). If no last waveform exists, none is displayed.

Auto mode sets the instrument to acquire a waveform even if a trigger event does not occur. Auto mode uses a timer that
starts after trigger rearm. If the trigger circuit does not detect a trigger before this timeout (about 100 ms), it auto triggers,
forcing enough trigger events to acquire all active channels. In the case of repetitive acquisitions in automatic trigger
mode, waveform samples are acquired, but at different places in the data stream (synchronization is lost). If you do not
apply a signal to any displayed channel, a baseline is displayed for that channel.

Trigger Sources

The trigger source provides the signal that the trigger system monitors. The source can be:

= The internal clock of the instrument (TDR clock rate), with user-selectable clock frequencies. The INTERNAL CLOCK
OUTPUT connector supplies a replica of the internal clock at the instrument front panel.
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Triggers

= An external signal coupled to one of the trigger input connectors on the front panel.

= External Direct, DC coupled, and usable with signals up to at least 3.0 GHz

= External Prescale, divided by 16, and usable with signals from 2.0 GHz up to at least 12.5 GHz

= An internal clock-recovery trigger provided by either an optical sampling module that is equipped with a clock-recovery
option or a dedicated electrical clock recovery module. Clock recovery is user-selectable for triggering rates that
depend on the sampling module used; for example, either 622 Mbps (OC-12/STM-4 standards) or 2.488 Gbps
(OC-48/STM-16 standards) for the 80C01-CR Optical Sampling Module.

= A pattern (frame) trigger provided by a PatternSync trigger module such as the 80A06 PatternSync Trigger Module.
The output of the pattern sync trigger module must be connected to the EXTERNAL DIRECT TRIGGER INPUT

connector on the front panel.

Use a trigger source that is synchronized with the signal you are sampling and displaying. Selection of your trigger source
depends on your application, as shown in Table 1.

Table 1: Application-based triggering

Application

Source to use

Communications (optical) serial NRZ data
signals

Set source to Clock Recovery, set the clock-recovery type, and use an optical
sampling module equipped with a clock-recovery option supporting the specific
data rate of the serial optical signal.

The available clock recovery rates depend on which sampling module is
installed.

TDR measurement using an electrical
sampling module equipped with TDR

Set source to Internal Clock to use the internal clock of the instrument (TDR
clock), and select the appropriate clock frequency. Disconnect any signal
connected to the External 10 MHz Reference Input when using the Internal clock.

Measurements on systems with a synchro-

nized pretrigger signal

Set source to External Direct or External Prescaler as appropriate and connect
the pretrigger signal.

Any application requiring that the input
signal provide the trigger

Set source to External Direct or External Prescaler as appropriate. Use a signal
splitter or power divider to couple to both the Ext Direct or Prescaler input and
the input channel, so that the sampled signal is also the trigger signal.

Any application requiring that you probe
the trigger source

Set source to External Direct and use a Tektronix probe.

Any application requiring that you perform
special measurements using gated trigger

Set source to External Direct, select Gated Trigger, and use a TTL connection to
trigger gate.

Trigger Source Connectors

External triggers can be connected to either the TRIGGER DIRECT INPUT or TRIGGER PRESCALE INPUT connectors

on the front panel:

= Signals connected to the PRESCALE connector are divided by eight and then fed to the trigger circuits.

= Signals connected to the DIRECT connector are fed directly to the trigger circuitry. The signal is DC coupled and can

be up to 3.0 GHz.
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When using a given trigger source, disconnect any other trigger source from the front panel to ensure specified
performance. Specifically:

= Do not connect a signal to the TRIGGER DIRECT or TRIGGER PRESCALE front-panel connector unless you have
selected that input as the trigger source in the Trigger setup dialog box.

= Do not connect a signal to the External 10 MHz Reference front-panel connector unless you have selected that input
as the timebase mode in the Horizontal setup dialog box.

Gated Trigger Connector (Option GT Equipped)

You can attach a BNC cable to the External Gate input at rear panel (TTL connection) to selectively exclude data from
acquisition by means of gating the trigger on and off. Several conditions must be met to get a stable display of waveform
data:

m  The channel and trigger must be otherwise triggerable without the trigger gate.
®  The gating signal must be at a TTL high.

®  The triggering system must be enabled.

Enhanced Triggering

These features can help stabilize triggering and perform special measurements:

= High Frequency Triggering. High Frequency triggering increases trigger sensitivity of the trigger circuit by decreasing
hysteresis (a transition or noise band), which allows triggering on higher frequency signals.

= Gated Triggering. Gated triggering takes the trigger and the External Gate input and applies them to the instrument
through what is in effect an AND function. Gated triggering can be used for applications such as simulations of
undersea communication fibers where test fixtures are used to repeat the test signal through a short loop of cable to
simulate traveling longer distances. The trigger gate can be used to ignore triggers until the signal has traversed the
loop many times.

Trigger Holdoff

Trigger holdoff can help stabilize triggering. When you adjust holdoff, the instrument changes the time it waits before
rearming its trigger circuit after acquiring a sample. Before rearming, trigger circuitry cannot recognize when the next
trigger conditions are satisfied and cannot generate the next trigger event. When the instrument is triggering on undesired
events, you can adjust holdoff to obtain stable triggering.
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Holdoff Holdoff Holdoff
— M- ] 1 [] mEEE=

- ST

O Indicates trigger points

Holdoff Holdoff Holdoff Holdoff

M

Trigger level I_I I_I

At the longer holdoff time for the top waveform, triggering occurs at valid, but undesired, trigger events.
With a shorter holdoff set for the bottom waveform, triggers all occur on the first pulse in the burst,
resulting in a stable display.
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Setting Trigger Controls

Nearly all trigger parameters are set in the Trigger Setup dialog window.

34

@ e

I L]
Setups T TRIGGER

‘Wi Database | Hist

Phase Ref | Mask | TOR | Disp

ek I Horz | fig Tiig
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[ High Frequency Triggering
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®
-

IF'attem Sync 'l PSync |
i |4 | B |
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HoldoffIS.UUDus E ol |
— |

Selecting External Direct as the trigger source requires an appropriate trigger signal be connected to the TRIGGER

The Slope and Level controls apply only when the trigger source is set to External Direct.

Selecting External Prescaler as the trigger source requires an appropriate trigger signal be connected to the TRIGGER

Selecting Clock Recovery requires that a module is installed with clock recovery available. Select the clock recovery

1. Press the trigger MENU button to
display the Trig Setup dialog box.
2. Select a trigger source.
3. Select atrigger mode: Auto or
Normal.
4. Select the trigger slope.
5. Select atrigger level. Click Set to
50% to automatically set the trigger
level to 50% of the trigger signal
amplitude.
6. Set the trigger holdoff value.
7. Select an Enhanced Triggering
setting.
8. Ifthe trigger source is set to Pattern
Sync, select Pattern Sync Setup....
This option is only available with a
Pattern Sync module.
Quick Tips
|
DIRECT INPUT connector.
|
|
PRESCALE INPUT connector.
m  Selecting External Prescaler sets the trigger Mode to Normal.
m  Selecting Internal Clock uses the clock frequency setting in the pulldown list.
|
standard from the pulldown lists or user-specified range controls.
= Gated Trigger is only available with Option GT.
= Pattern Sync trigger is only available if a PatternSync module is installed.
|

The trigger output from the PatternSync module must be connected to the TRIGGER DIRECT INPUT connector.

Selecting Pattern Sync as the trigger source presets several trigger controls to predefined settings appropriate for
using the external TRIGGER DIRECT INPUT connector.
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Setting Pattern Sync Controls

The Pattern Sync dialog box can be displayed when Pattern Sync is the selected triggering source.

1.

Select the parameters for the pattern Pattern Sync =]
Sync mOdUIe ~ Pattern Sync Module———————————————— — AutoSync Ophons —
m  Select the channel Source where Souree  [C7 - Fiun AutoGyne |
the pattern sync module is DataFiste [p22.1mops B List.| | [ Data Riate @
InSta"ed. @ E::;{': LiSt...l [ Pattem Length
= Select the Data Rate (bit rate) S [ = Edt| | ™ DataDiock Ralio
(default is 2.48832 Gbps).
—FrameScan—‘
Scan Bits
m  Select the Pattern Length (default Relative |5 [l ) Er— @
is 127) : Trigoer Bit |
m  Select a Data:Clock Ratio Cose ]| Hep |

(data-to-clock ratio) (default is 1:1).

m  Select a Relative Trigger Bit (in the
range of 0 to Pattern Length-1)
(default is 0).

Use the AutoSync feature to auto-
matically detect the data rate, pattern
length and/or data-to-clock ratio of
the applied data and clock signals
(data to a sampling module channel
and the clock to the Pattern Sync
module).

Enable FrameScan to automatically
scan through a pattern (or part of a
pattern).

The FrameScan control is tied to the
FrameScan control in the Horizontal
Setup dialog box (changing either
one affects the other).

Quick Tips

All pattern sync controls are disabled (grayed out) if there are no available pattern sync sources.
The default selected pattern sync source is the lowest-numbered pattern sync module.

The Data Rate in the Pattern Sync dialog box is tied to the Bit Rate control in the Horizontal setup dialog box
(changing either one affects the other).

If the entered Data Rate does not match the rate of the selected communication standard in the Horizontal Setup, then
the communication standard is changed to “User”.

Using the PatternSync Trigger module in conjunction with FrameScan can improve both acquisition throughput and
timing accuracy.
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Checking Trigger Status

You can check the status of the trigger from the front panel and in the status bar. The status bar also displays the

waveform count.
If you are using a phase reference module (such as the 82A04) for triggering, refer to page 53 for information about phase

reference triggering.

File Edit View Setup Uilties Applications Help [Triggered I Tektronix | X|

1. Check the READY and TRIG'D front-
panel controls to determine the trigger S| | £ || nd| 2| tiiiag | e ade [5omple | =] Tria[Clock Frecovery ][I0 | a2
IPuIse jIAmpIitudej mlmlmlmlm mlmlinl;zlaz *l*lﬂ;glml — \f\'lmltl e

status.

REFRTTL

== TRIGGER "=

MENU

LEVEL

READY
TRIGD

SET
T050%
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Analyzing Waveforms

Your instrument features cursors, automatic measurements, statistics, histograms, and math to assist you in analyzing
waveforms. This section contains concepts and procedures for analyzing waveforms. Detailed information is available in
the online help.

Taking Automatic Measurements

Automated measurements are divided into signal types: Pulse, NRZ (Non-Return-to-Zero), and RZ (Return-to-Zero). These
are further divided into categories: amplitude, time, and area.

1. Use the Vertical buttons to select the VERTICAL
waveform to be measured.
The waveform may be a channel, @ e
reference, or math waveform.
2. Select one of the signal (waveform) File Edit ‘Wiew Setup Utities Appli
types and then select a category from =
the measurement bar. %l ﬂl f |ﬁ|:“-'-| & | Hunfﬁlﬂﬂ'

3. Click the measurement you want in the @ IF'uIse j
measurement tool bar. P,

FZ

Fie Edit Wiew Setup Utiities Appl
S| | £ |we| L] 2| Runistes |
[Puke |[Tming =] |~ |

Arplibude

Enn_nm ] :

I Timing j re | 5 | g

4. Read the results in the measurements
readout.

‘T irnir'u

Utlitiez Application:  Help [Triggered |

3'| Hun.-’Stnpl.ﬁ.cq Mndelﬁample j TfiElIE:-:ternaIDirect j
® shlullAalela] olalalnle

Measurement

Rize <5 A,
541 364 3ps
Min S09.056p=

@ Max 5565090
P =231.698ps

o 5.357199p=
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To see statistics:

5.

Right click on any measurement read-
out to display its context menu.

Select Show Statistics to display
measurement statistics in the mea-
surement readout.

To show annotations:

7.

10.

Right click on any measurement read-
out to display its context menu.

Select Show Annotations to display
annotations that indicate which portion
of the waveform is being measured as
well as reference levels for the mea-
surement.

Note the portion of the waveform being
measured.

Note the reference levels for the mea-
surement.

i C3 100.0rn ' ddliv

: : Measurement
ﬁ_] Rise 3 N,

Setup...

ong
Show Statistics

218.1718p=

PhaseRef{C5_C6)
Off
i C3 10000 i

Measurement

HRi=e C30
221.4202ps

4034V

100 0ps v
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To measure a waveform database:

11. From the application menu bar, select
Setup, and then select Meas.

In the Meas Setup dialog box, make
sure the measurement (one of
Meas1 through Meas8) is selected.

12. In the Source tab, check the Use Wfm
Database option.
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To localize a measurement:
13. Select Meas.
14. Select the Region tab.

15. Click the On box to turn gating on and
to display the gates on screen.

16. Use the G1 (Gate1) and G2 spin con-
trols to adjust the gates on screen such
that the area to measure is between

the gates.

17. Click the Annotations box to display
which portion of the waveform is being
measured and the reference levels for

that measurement.

Quick Tips

Q)

Setups HE
PhaseRef | Mask | TDR | Disp |

Wert | Horz I Aeq | Trig

“wim D atabaze | Hist | Cursor  Meas

Select Meas | L3 Pk-Pk

IMeas1 "l I On @

Walue |360,000000 mY

Show Stats I Clear Stats I

ISuurcel Suurce2| Setta Defaulll

—Gate

) I P F S

G2 [50.0% Ipa on.-
el

—Edge

Slope 4k £ 1
Dirzction (% -3 (el

Souws Reden | HiLow | RefLevel|

[+ Ctalistics

[V Annotations

Weighting
Help I

Gate G1

AN B

L 000 Ops/div

= [f, at the time you first create a measurement, the measurement source you select is displayed as a waveform
database, the database will automatically be measured. Deselect the User Wfm Database option if you want to
measure the vector waveform instead of the database.

m  Gate values are entered as a percentage of the waveform, displayed from left to right. If no keyboard is installed,
access the virtual keyboard and use the touch screen to enter values.

= You can select and drag the gates to new locations by using a mouse or the touch screen.

DSA8200 Quick Start User Manual



Analyzing Waveforms

Turning Off Automatic Measurements

Up to eight automatic measurements can be assigned. Once all eight slots are used, no more can be assigned. If you
need to take another automatic measurement, and all measurement slots are used, make a slot available for the new
measurement or redefine a current measurement slot.

1. Note the assigned measurements. In
this example, measurement slots 1 and
3 have measurements assigned.

2. Select Meas (measurement) from the
Setup dialog box.

3. Use the pulldown list to select Meas 3
(measurement slot 3).

4. Note that measurement slot 3 has a
measurement assigned and is dis-
played (On).

5. Press the Select Meas button to set
measurement slot 3 to None.

6. Note that measurement slot 3 is Not
Defined and no measurement icon is
displayed.

7. Note that measurement slot 1 has a
measurement assigned. It is set to not
display, but the measurement slot is
still used.

Quick Tip

= To easily redefine a measurement slot, select Select Meas and choose a new measurement.
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Cursor Measurements

Use cursors to measure amplitude and time quickly and with more accuracy than when using the graticule to take
measurements. Because you position cursors wherever you want on the waveform, they are easier to localize to a
waveform segment or feature than automatic measurements.

1. Press the CURSORS button:
once for Vertical Bars
twice for Horizontal Bars

three times for waveform cursors.

2. Press the SELECT button to toggle
selection between the two cursors. The
active cursor is represented by a solid

line.

3. Turn the General Purpose knob to
position each cursor on the waveform
to measure the feature that interests

you.

4. \ertical bars (V Bars) measure
horizontal parameters.

5. Horizontal bars (H Bars) measure
amplitude parameters.

42

SETUP DEFAULT
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6. Waveform cursors measure vertical : ‘
and horizontal parameters simulta- L [ ‘
neously. Waveform cursors are at- TET D
tached to the waveform and track with + 1 6
the waveform points. L ; :
. |
I
; | .
e N | e
I
. I
413.4my 1 3p13psjiv
7- Read cursor measurement results on File Edt Visw Setup Utiiies Applications Help [Triggered [ Telaronx | - | X|
the dlSp'ay S| #| % |w8| | 2| AR acaMode [Sencle 7] Tia[EwemaiDrest 7] [s 00V BES]  aee | K2
' [Puize =] ampitus= =1, it e e 7= | e 4 N
. . T T T T B AR T T T @ |PhaseRef(C5_C6)
8. Click this button to toggle the cursor SN : : RS
readouts on and off. ] | e
R
: P 1 D
B B ] by <74 7070y
} o o
13 1.65000ns
| 108 BOBDE1MHzZ
|
|
a |
................. [T
S00.0mY : : : : ! : : 500 0psii
C3 = | [100.0my @S [00v = | Main Q Q I500.000ps 1 [21.500n 1 Eog|| =59 PM 40472004
oo B pov B foon cosee B forsoon B
Quick Tips
= Cursors require that at least one waveform is selected on the screen.
= Waveform cursors are not available if a waveform database is selected.
= You can drag a cursor to place it relative to the waveform.
= You can assign each cursor to a different waveform to measure differences between waveforms. Make these
selections in the Cursor setup dialog box.
|

@

If you use two magnified time base views, you can take precision timing measurements between two distant points on
a waveform. Magnify each point of interest in a separate time base, and then place one cursor on each point. The

A-time cursor readout will then reflect the position and resolution of the magnified time bases.
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Math Waveforms

You create math waveforms by creating a math expression using the Define Math dialog box. In that dialog box, you apply
numerical constants, math operators, and functions to operands, which can be channels, waveforms, reference
waveforms, measurements (scalars), or fixed scalars. You can display and manipulate these derived math waveforms
much like you can the channel and reference waveforms.

1. Press the Vertical MATH button (once S VERTICAL mmm—
or twice if needed) to display the De- o ) (matH)
fine Math dialog box.

2. Click the Math Waveform drop-down
list in the dialog box and select one of MathWavstom —— - Math Ex

the eight available math waveforms. M1 ERES—— @
Functions—————————

3. Use the dialog box to define a math

. ) ) Intal Dviff( Ymadl
expression. Some guidelines for creat- = = [ =
ing your expression follow: Vers | Aval | Ming
m  Sources (C1 - C8, R1 - R8, and
Meas1 - Meas8) should be set up @
before you use them (references
and automated measurement Define Math 1]
Sca|arS Sh0U|d be deflned) M ath Waveform I ath Expn ssion
'I = I
= Elements that appear grayed out i =
cannot be selected because they : ; =\ .
. . Zatgl Diff[ Wnag| Filter( C1)| C2| C3| C4 +| - /
would result in an illegal entry. /e T = EEE NERE
SETEUE Avg( tin [LET) il R PR R 21348
- F\5F|EF|?FE‘|1D.Eex
T s
Measurement Scalars———————————
Backspace Filter Risetime | 1-0007 2 feasil | Meas2| Meazz | keasd
Clear | Filter Mode lm easEl| | Meast | Meas7 | Meass

(FE I Aapl | Cancel | Help |

4. Use the filter controls in the dialog box Define Math 1=
to apply a filter to the math waveform ~ Math Wavefarm Math Exprassion
defined by the expression. = Fan | |
i~ Function: S ourc
Intg] Diff[ Wmag| Filte( Ci) C2) C3)| C4 +| - /
Expi Log| St Ln[ C5) CE| C7 || CE [ I N
ETEUE Avg( tin [LET) il R PR R 213|458
O~ EE) EEY B FE 1(0 Eez
Z =15
Mum fwvgs I2 -
[ J - Me surement Scalas
Backspace Filter FEisetimeILDDD"1S I l e e e !
Clear Filter Mod Centered | = 7 S Weast| heasi | ReassE
_I I_|te| ode I l 255! ! Eas Eas)

(FE I == T Cancel | Help |

=
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5. When you have defined the expres- @
sion, click Apply.
6. Select the Math Waveform On box, so HE
that the Waveform dISp|ayS ~ Math Waveform- —— Math Expression
' M =] Boon | [BvalC3Cy
i~ Function: — Sourc
[tal [’ ) Filter | 2] 2] + !
Expl Logl Sa I e (e e ez 0 (N (R [
Ve || aa Hin M =0 (a2 [ e 2| = e e
It A= Wi IRt N N [ =
JJ Mum Awgs I2 o .
[~ Measurement s calars
Backspace FiltelF!isetimel1DDDHS Ii easit| lreasz| lieasal| Feasa
Ea) | Filter Mode | Certered |2 ||| Hiemsti | [t || bemer [ eesn

oK. | _Appl_l,l_l Cancel | Help |

Quick Tip

m  |f you select a waveform that is already defined, its math expression appears in the dialog box. To use the waveform,

®

click the Clear button, which discards its previous math expression.
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Waveform Databases

The four available waveform databases can be used for measurements, histogram calculations, mask testing, and
generating a density-style, graded display. Waveform databases may be automatically allocated for measurements,

46

histograms, and mask testing.

1. Click Wfm Database in the Setup dia-

log box.

2. From the pulldown menu under Data-
base, select one of the four available

databases.

3. Click the Source button to select the

waveform source.

4. Click On to start accumulating data
from the selected source.

5. Click Display to turn on the display of

the waveform database.

6. Select the Persistence mode for the
selected waveform.

7. If you selected Variable persistence,

you can specify the number of wave-

forms that are included in the wave-
form database.

The following Display Options affect all
waveform databases that you display:

8. Click a grading display option.

9. Click Invert to emphasize the least oc-
curring pixels by reversing the intensi-

ty/color assignments to each grading
partition.

10. Select one of the four grading meth-
ods.

11. If you selected one of the two Empha-
sized grading methods, slide the Em-
phasize Counts percentage control to

specify the range of counts you want
emphasized.

Quick Tip

@
®
®

Setups

PhaseRef | Mpsk | TOR | Dlsp

Yet | Hoz | Aog | Trig
Wifr Database |H|st I —
—Databaze
IW] [V On W Display
Souce

| IMamEE A| Clear Data ||

Persistence
’76‘ Infirite %%
" Varable 38 —
2000
wiavefoims I | l
I—

Samples

Dizplay O ption:
' Celar
C Intensiy

Grading Method IEmphasized a _'l

’, Emphasize Caunts

|
0% . .

[ lnvert

Help I

@

@@

= Certain measurements require the use of a waveform database and automatically set the measurement system to use

a waveform database if available.
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Display a Communication Signal

1. Carefully install the sampling module in
the instrument. Refer to the procedure Soo oY)
and cautions in Installing Modules on oo oo
page 5. You should also read the user =© © o©
™ o O @ O (@]
manual for your specific module. SR
=} ==}
2. Connect signals to your sampling mod- =0 O
ule. Always observe static-safe proce- (S =
dures and cautions as outlined in your [ i |o
sampling-module user manual when o 1] ] | | | )
connecting signals. ol T o ) O
@ \—— Trigger
—/J YV
3. Select the channel that you want to dis- Setups HE
play in the Mask setup dlalog box. Wim Database | Hisk | Cursor | Meas I
.. Wert I Her= I Hmn I Trig
4. Select the communication standard. PhassRef Mask | TOR | iy | 0C /STH-0 |
5. Click Autoset in the Mask setup dialog ~ Source oc-g %
box or on the front panel. MainC1 & @ Enable Mask Counts @ OC-12/5TH-4
— ) oc-a
Comm Standard MHone 0C-24
Ethermet 4 OC-36
[ Use'wfm Database Clear Data Fitre Channel Optical  » OC-43/5TH-1E
4' Fibre Chanrel Electrical » FEICZ.B6E Gh/s
— Dizplay IrfiniB and 3 0C-192/5TM-B4
¥ Mack Col = PCl Express 3 FEC10 BB Gb/s
= - I-:l Rapid 10 »  FECI0TI Gb/s
—Mask Marging————— 545 v OC76R/STM256
N o= ¥ FEC425G Gh/s
S 0% =]
d Margin E SOMET [SDH) Y FEC43.02Ghiés
—Autozet S *Fl ’
HiLow Method—— Uzer
i Automatic & Mean
* panual " Mode
Autozet I
l”
Mask Edi.. | Heb |

AUTOSET
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Display and Analyze Communication Signals Using Mask Testing

Use mask testing to test your waveforms for time or amplitude violations against a predefined industry standard or a
user-defined mask. Mask testing counts waveform samples (called hits or violations) that occur within a specific area (the
mask). Use the communications-standard masks that this instrument provides (SONET/SDH, Fiber Channel Optical and
Electrical, and Ethernet) to test your signals, or define your own masks.

1. Select the waveform to be mask tested
from the drop-down list under Source. WimDatsbase | Hist | Cureor | Meas |
. ‘ert Horz I Ao Trig )

2. Select a standard mask in the Mask set- F.haseﬁ!f Mask | TOR ! i 0C1/5TH-0 |

! uizp I
up dialog box. Selecting a communica- ‘ m
~ Source oca

tion standard or user-defined mask auto- ‘
. OC-12/5TH-4
matically: bl &in C1 ‘l ¥ Enable Mask Counts 1 e

. Comm Standard |\ -4 None 0C-24
m  Displays the mask on screen and = Ethemet v OCGE
autosets for the mask if Automatic is ¥ Use'win Databese  Clear Data | Fibre Channel Optical  »  DC-48/5TH-16
checked in the d|a|og box | e Fibre: Channel Electical » FECZ2.6EE Gb/z
— Llizplay InfiniE and k OC-192/5TM-E4
] Enables mask testln . = - PCl Espress 3 FEC10.66 Gbs
9 fallBecs = I_l-:l Fiapid 10 »  FECIOFA Gbés
= Displays mask count statistics in the 205 N
mask readout. A mask does not Slalle a0
- SONET [SDH) §  FEC43.02 Gbes
have to be displayed to have mask r

counting enabled. User

3. If you want, disable mask counts. (Se-
lecting a mask in step 2 automatically
enabled them.)

4. Check Use Wfm Database to use a wa-
veform database as the waveform

source.

5. You can enable margins to explore Mask Margins
design margins of your communications {F On Margin 500 BIE]
signal.

®
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Analyzing Waveforms

To autoset the waveform to mask:

6. Click the Autoset button to perform a
manual autoset on the mask-source wa-
veform.

7. Select the HiLow Method used to deter-
mine the High and Low values when
aligning the input signal to the masks.

Mean sets the Mask Autoset to use the
mean value of the High level (topline)
and Low level (baseline), taken within
the fixed eye aperture (center 20% of the
eye), to align the input signal to the NRZ
mask.

Mode sets the Mask Autoset to use the
High level (topline) and Low level
(baseline), taken across one unit interval
of the eye diagram, to align the input
signal to the NRZ mask.

To set a Stop Action:
8. Click Acq in the Setup menu.

9. Inthe Acq Setup dialog box, check the
Condition option under Stop After.

10. In the Condition pulldown list, select a
mask-related criteria, such as Mask To-
tal Hits and set a count, such as 1, in
the count box.

These settings stop acquisition when
mask violations satisfy the criteria you
set.

11. Push the RUN/STOP button to restart
acquisition, if stopped.
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50

To restart testing:

12. To restart after a Stop After condition oc- ACQUISITION
curs, push the front-panel CLEAR DATA Bt
button. @

Source

Main C1 & | ¥ Enaile Mask Counts
:
¥ Usewim Database  Clear Data |

Comm 5tandard

13- Read the maSk-hItS COUﬂt |n the readout File Edi View Setup Utiles Applications Help [F2Waveforms  [#MskTotal 565772 of 760 Tektrontc | X|

SR 1 A1 2| Funston | dcabhode [sample =] Tis[EveralDiect =] [es0omv B | Aon | A2
Fuise 7] [empinde (7] inn | nnn| o] o | e e o] o 7= S | T |0

4 s
e
ik Totsl 5160388
75 witms 28621

s [3 | 153.0psiv

Im a |5nnnuw/|1552uw main| @ | @ I\SSDpSﬂd\IZEMEHS 1| 1242 PM 3/13/00

Quick Tips

Selecting a source that is currently displayed as a waveform database automatically enables mask testing on the
database. To mask test the waveform instead of its database, deselect the Use Wfm Database box.

You can choose to autoset the mask-source waveform to the mask each time you select a new mask standard by
checking Automatic under Autoset.

Pressing the RUN/STOP button after acquisition has stopped due to a Stop After condition being met causes the
instrument to acquire one (and only one) additional waveform.

The Clear Data button resets all mask counts. In addition, if the source for mask testing is a waveform database,
clicking this button clears the waveform database.
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FrameScan

Use FrameScan to test a specific bit (or range of bits) in a repeating frame of data. FrameScan acquisitions allow detailed
display and analysis of individual, complete waveforms or of the bit sequences leading up to a failure. This ability to
identify the specific patterns that caused the failure makes the FrameScan mode superior to traditional methods.

1. Select the Horizontal Setup menu.

2. Click Enabled in FrameScan.

3. Click Auto Position.

4. Set the Start Bit to specify the starting
bit location for the scan when
FrameScan Auto Position mode is on.

5. Set the Scan Bits to the number of bits
or subframes you want to acquire.

Quick Tips
|

®

@

Setups

witm Databaze I Hist
Phase Ref | Mask | TOR | Disp
RLETS Horz | Acg I Trig

I Cursor I Meas

- Timebase
I ain T B -
Scale I?BS.meitsMiv E

57 32hits

IB.‘I 40ps
Fecord Length ISDD E

Horizontal
| Reference

Pasition

Resalution

100.0%

&l Timebaze:

Mode ILDCk to Int. 10kHz 'l
Unit
" Seconds ¢ Bits O Distance|

Comm Standard Mone 3
Bit Rate [2 4583200 Ghps

|— FrameScan
¥ Enabled ¥ 2uto Position
Start Bit Scan Bits

47 G4

®

® =0T ®
r

1

Frame sync pulse

Repeating data stream

Fie Edit “iew Setup Uliities Applics)

|52 Wavsfoms

[iMskTotal 565772 of 750

Tektront .| X]

|2 5 [0l 2| ruwsion )/ flsarde =] Tiafevmnaitves: (5] [pooome BE o N2

[Puse (=] [ampitude ]| et ol | i) A | 7= | | | | TR |00
SCEMNING: Bit
Ci

S E

©150.00p ¥
Maskifig1 C1)
0C- 12T
Maskl O
Mask2 83

Mask3 0

SCANNING] it 5 545e-0087

247 Dpsiiv (ézz hbitsisec)]

Total a3
Wavetorms 110

8:30AM 3/17/00

o a| [eooouvr @l 12100y [ main [ @ gl ontbis B 25 395t B

cycle. The Auto Position control must be on to use the Start Bit.

The Start Bit control determines the starting horizontal position that FrameScan uses for each acquisition scanning

= The Auto Position control is disabled when the Trigger Source is set to Pattern Sync. When using Pattern Sync, use
the Relative Trigger Bit control in the Pattern Sync configuration settings.
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To Use TDR

To take TDR measurements, you must have a TDR-capable sampling module installed and your network must be attached
to the TDR sampling module.

1. Select TDR from the Setup menu.

Sewps  EIE]
2. Click the channel button to automatically vy DEabass | | [Cissi | Miees
display the incident and reflected steps by vet | Hoz | sea | Tig
automating the following tasks: @ rassrier | mass  TOR | Disp
Preset TOR Step ALQ
= Turns on the channel. OnPolarity] [On Urits
= Turns on a step. ﬂ|__'| J e @
L2ff
= Sets trigger source to Internal Clock. = B
m  Sets acquisition to Averaging. @ s (L |—j
. Dif ,,
= Changes display style to Show = _—," I o |_;[
Vectors. = e | F
cs[— 2 o B @
3. Select a channel pair to perform a differen- @ ﬂl = =
tial TDR measurement. Press Diff to auto- 6] [~ P
matically setup the differential measure- = || P&
ment for the channel pair. & ﬂ| - . -
All the tasks listed in step 2 are performed Es - I :l'
for both channels and the pulse polarity of [tenDeskew ———— Tun_|
the second channel is set to negative. @ Ics =] osoow | Steme
4. Click the polarity button to toggle the step ;E:Eeﬂﬁft | izt |
edge.
5. Set the vertical scale Units to V (volts), Q
(ohms), or @ (rho).

6. If performing differential TDR, select the
channel (TDR module with dual channel
adjustment) or the even-numbered chan-
nel of the channel pair (TDR module with
single channel adjustment) for deskew ad-
justment.

7. Set the Deskew percent value.

8. Press TDR Autoset Properties to display
the Autoset Properties dialog box to pre-
pare the TDR autoset.

Quick Tip

®  Use alower internal clock rate to examine long cables.

= For a TDR module with single channel deskew capability, only the even-numbered channel of the module is selectable
for deskew. For a TDR module with dual channel deskew capability, both channels of the module are selectable for
deskew. Refer to Differential TDR Deskew Method beginning on page NO TAG for more information about TDR
deskew.
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Phase Reference

Use the Phase Reference Module, and the phase-correction timebase that it supports, when you need to acquire with ultra
low jitter. When you use this mode, you reduce trigger jitter in the instrument, which lets you measure clock and other
phase jitter vulnerable signals with more fidelity.

To use phase reference, you must have a Phase Reference module (such as the 82A04) installed in one of the compart-
ments and a phase reference clock signal synchronous to the data to be acquired connected to the Phase Reference
module. Refer to the online help for more information on using the Phase Reference timebase.

1. Click Phase Reference in the Setup Setups HE|
menu to display the Phase Reference “wim Database | Hist | Cursar | Meas |

either Free Run or Triggered. O oA
¢ Free Fun

" Triggered

ial X. Vet | Horz I Acq I Trig I
dialog bo @ Phase et | Mask | TDR | Disp
2. Turn Phase Correction on by checking ~PhaseComegtion

= Free Run: A trigger is automatically
generated. Multi-clock-cycle-period

. . ~Phaze Ref Modul
displayed signals are synchronous ceee

. Source: ICE_CB 'I
with the phase reference but
0Ver|a|d Input Freg: |2 43000000G i

® ©©

Standard Freg TableI "

= Triggered: Samples are corrected for —

horizontal position per the phase

reference supplied, but OtheI'Wise Characterization Passed.

have all the attributes of a triggered

waveform.

 Timebase
3. Click the Source control to select the Mode: [Short TernJitsr 7]

module to which you connected the
clock (if more than one phase reference _ Wb |

module is installed).

4. Select the input frequency to the phase
reference module.

m  Use the Input Freq control to enter
the frequency of Phase Reference
clock or use the Standard Freq
Table button to select a
communications standard
appropriate for the Phase Reference
clock.

5. Press the Characterize button to charac-
terize the clock signal attached to the
phase reference module.

Quick Tip

= When entering the phase reference clock frequency, the value must be within 1% of the actual frequency.
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Histograms

The instrument can display histograms constructed of waveform data. You can display both vertical (amplitude) and
horizontal (time or distance) histograms, but only one at a time.

1. Display the Hist (Histogram) dialog box. Setups
PhaseRef | Mask | TOR | Disp |

@ Wert | Horz | Acq | Trig |
. Hist
3. Click the Source button to select the wa- win baiabase HEt | Cuasor | Heas

veform source "Source |
. @ MasinC3 a| M Enable Histogram

4. Select a vertical or horizontal histogram.

2. Check the Enable Histogram box.

& Verlical " Harizartal ‘

[ Use wim Database Clear I @
— Display Options————————————
¥ Histagram Culor“:l vl
O Linear Size |2 E

£ Logarithmic

— Limnik Coaritralz
Tap

|21Q.2m\l' E

Left Right
f20 7000n [22 50000

Buottomn

|-22‘|.4m\u' E

+ Absolute Oz

Help |

5. Click and drag the edges of the histo- @
gram box to enclose a portion of the wa-
veform. File Edit ‘View Setup Utities Applications  Help [Triggered | Tekironye | %]
. . él%l ﬁ‘l” EIEJQI HunJSloplAcq ModelSampIe j TriQIEemaIDirect j ID.D\:’ ﬂl EI
6. The histogram displays at the ed_ge_ of [P =1[omoie =1 ] o 8 =[5 | s o =[]
the graticule. The histogram statistics EnTaaAARSAAANAAAAN AL SN AR [ -

are displayed in the readout. ] —

: : : . : if” iy

flistgrm{Mn C3R\]

Mean 2281mY
Median 42 50mY
Sred Dev 146 9y
Pk-Pk 442 Smy
Pl 53.8%
p+2o 100.0%
p£30 100.0%
] Peak 13288
Hits 690208
#8384

470.0m Y

5Q0.0ps el

i i i i i i
E A| [100 o ] [o.ov [Man] Q' Q' [0 0oops @[] [ 500 §°d| 357 FM | 3/26/2004

®
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Document Your Results

This instrument can save any number of waveforms, limited only by the space you have to store them. By saving a
waveform, you can recall it at a later time for comparison, evaluation, and documentation. This capability is helpful when
you want to:

3.

4,

Recall a waveform for further evaluation or comparison with other waveforms.

Extend the waveform carrying capacity of the instrument. The instrument supports eight reference, eight channel, and
eight math waveforms. If you want more than eight reference waveforms, you can save the additional reference

waveforms to disk for recall later.

To Save a setup or a waveform, click
Save Setup or Save Waveform in the
File menu.

To export waveform data into a comma-
separated ASCII file, click Export Wave-
form in the File menu.

To print a hard copy to an attached print-
er or a network printer, click the print
icon in the toolbar.

To copy a screen image into another ap-
plication, choose the Print to file option
in the print dialog. Save the screen
image in a format that is compatible with
your application, and then insert the
screen image into your document.
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Using the 80A05 Electrical Clock Recovery Module Examples

This section contains various ways to use an 80A05 Electrical Clock Recovery module with other optical and electrical
sampling modules.

The 80A05 brings ease of use to sampling oscilloscopes by offering simple triggering on both single-ended and differential
electrical signals through its clock recovery. The differential functionality, in particular, simplifies acquisitions that are
otherwise difficult to accomplish. The 80A05 can recover clock signals at most standard rates between 50 Mb/s and

12.6 Gb/s.

The skew between signals presents a challenge to many measurements. Verifying the amount of skew and deskewing
when necessary keeps your skew errors in check and limits the undesirable influence of common-mode signals on your
measurements.

This section presents example setups and information about vertical calibration, horizontal deskew, and minimizing the
effects of skew on your measurements. Each example includes an illustration of the setup.

80A05 CLOCK RECOVERY MODULE A 50 QTERMINATION REQUIRED
= ON/OFF
50 QAC
O @ @ @ @ @
AN AN~ AN T I e
MAX IN— 50Q— IN OUT— 502 —ouT (1116 FOR > 2.7 Gbjs)
A 14V P-P 600 mV PP
: ELECTRICAL INPUT ELECTRICAL OUTPUT CLOCK OUTPUT

Figure 1: 80A05 module
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Clock Recovery | Trigger on Recovered Clock

In this example, the signal is connected to the 80A05 module. The mainframe is set to trigger when the module delivers a

recovered clock signal. The connections for acquired signal(s) are not shown in the illustration.

1.

Set your mainframe trigger source to
Clock Recovery for the channel that
the 80A05 occupies.

Attach the input signal cables to the
801A05 module inputs and terminate
the signal outputs in 50 Q.

The 80A05 can then deliver a recov-
ered clock signal to the mainframe to
be used for triggering.

Note: This differential setup may
require deskewing before measuring
signals from your device under test
(DUT). See Skew and Deskewing on
page 63.
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Clock Recovery | Trigger for Optical Signal, with the 80C12 Optical Module

In this example, the 80A05 delivers the recovered clock signal from the 80C12 to the mainframe to be used for triggering.

58

1.

Set your mainframe trigger source to
Clock Recovery for the channel the
80A05 occupies.

Connect the ELECTRICAL SIGNAL
OUT from the 80C12 module to the
ELECTRICAL SIGNAL IN of the

80AO05 using an electrical signal cable.

Attach the optical input signal cable to
the 80C12and terminate the 80A05
signal outputs in 50 €2.

The 80A05 will deliver the recovered
clock signal from the 80C12 to the
mainframe .

[ == |
S0
=5.5 S
5020 4
=0 O
©
L@ ) J[ pAzde Iyl
[ | | | | | 19
C O O O O
—J J

ELECTRICAL SIGNAL OUT from
80C12 connected to ELECTRICAL
SIGNAL IN of 80A05

; Optical

80C12 optical module

signal in

80A05 module
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Differential Clock Recovery and Acquisition

In this example, the 80A05 module’s electrical output signals are connected to an electrical sampling module(s), such as
an 80E03, with a matched set of differential cables.

[ == |
1. Connect the 80A05 outputs to the O oo QKQ
80E03 inputs using a matched set of C; SDQ g; -
coaxial cables. 5o o o
o 0 O O
2. Connect the output of the DUT to the = 0 § 0
80A05 inputs using another set of = =
matched coaxial cables. = O O
N

This differential setup may require {

deskewing before measuring signals Lo ] ] 1 ©

from your device under test (DUT). T 9 O

See Skew and Deskewing on Q[ ‘ ‘ U T Ol ‘ O

page 63 [ J
;/ 80E03 sampling module

; Input signals from
DUT

80A05 module
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Probing with Low-Impedance Probes

Low capacitance probes (also called Z0 probes or controlled impedance probes) are passive probes that have very low
input capacitance and low input resistance. These probes are a useful choice for some applications. However, because the
input resistance on these probes is low, they can cause measurement errors.

Passive probes, such as the P6150 Probe (with 10X probe tip) and the P8018 Handheld TDR Probe, when used with good
quality cables, can typically probe systems approaching 20 GHz. In particular, the bandwidth of the P6150 Probe is greatly
improved by using a very short, high speed cable.

When debugging or characterizing a functioning circuit, a controlled-impedance probe will drain current from the DUT.
When the in-circuit source impedance is not small compared to the probe impedance (typically 500 €2 for 10X), this current
can be appreciable and impact important parameters such as bias point, offset voltage, noise margin, signal amplitude,
and switching point. In this case, the probe introduces errors in the measurements it is being used to take. The probe can
change circuit behavior or even cause the circuit to stop working.

When using differential probes, you should use a matched set of coaxial cables.

Figure 2: P6150 Probe
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Probing with Differential to Single-Ended Probes

The popular P7380 series TekConnect® probes can be used with 80A03 TekConnect adaptor. The P7380 offers two
outputs — one on the TekConnect connector, and another on an SMA on the probe body. If the signal captured by the probe
is to be used for both clock recovery and acquisition, we recommend using the signal from the SMA on the probe body for
the clock recovery task. Connect the probe body SMA to the 80A05 input. The acquisition path uses the TekConnect
signal.

80A03 TekConnect
probe interface

3

Oﬁr

80A05 module

Data input

SMA cable

Circuit under

Dual SMA cables AuxOut - P7380

Figure 3: Differential to single-ended probes setup example
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Vertical Gain Adjustment

If the signal is passing through the Input of the 80A05 module, it might be necessary to adjust the signal for accurate
Vertical Scale. The built-in calibration voltage attribute of the DSA8200 mainframe makes this a simple procedure. After
connecting your signal source or sources, do the following steps. If you have a differential setup, repeat these steps for
both inputs.

1. Select the Setup > Vert menu.

2. Set DC Cal voltage to an appropriate i |
e e [ i B s N
value. o oo @/Q
. i ocoo OOO,
3. Use the External Attenuation window to So o o
adjust the value to acheive the proper © 020 O
voltage reading (as measured with a Pulse 020 o
Mean Measurement). =0 O -
@) CALIBRATION
OUTPUT
Mimis sall] E
(s
R I 1 B
0 O O
7 \ / 7
;/ 80Exx module
.
80A05 module

NOTE. The output impedance of the DC CALIBRATION OUTPUT is close to 0 £2.

NOTE. This procedure applies equally well if a probe is connected to the input of the 80A05 module. For example, both
the P6150 and the P6380 probes can be calibrated using this DC CAL voltage.
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Skew and Deskewing

The propagation delay inherent in connecting cables and probes can result in inaccurate amplitude and time-correlated
measurements. This is caused by the difference between two or more delays, known as skew. Skew can be present in
multi-channel applications, and is of particular concern in differential systems. To obtain the best measurement and
analysis results from your instrument, you will need to remove skew, a process known as deskewing.

In differential (non-TDR) applications, skew can occur in acquired signals as they propagate from their source to the
mainframe. In TDR applications, skew can occur in signals that propagate from the instrument to the device or system
under test (DUT), specifically the TDR stimulus pulses, as well as from acquired signals.

The following procedures and examples explain how to minimize and measure skew in non-TDR and TDR systems.

Quick Tips
= Minimize skew by using balanced cable pairs.

m  Measure and match your cables. TDR modules such as 80E10, 80E08, and 80E04 allow you to measure cable delays
with very high precision.

= In differential systems, use differential probes or differential SMA to single-ended active convertors, such as the
Tektronix P7380SMA.

Methods to Adjust Skew

Using a Phase Adjuster

Skew can be adjusted with the use of a variable delay line (phase adjuster). Tektronix part number 015-0708-00 is a phase
adjuster with a 25 ps range and VSWR of 1.3:1 at 18 GHz. The advantage of a phase adjuster is that it is functionally
invisible. The disadvantage is that signal fidelity is slightly impacted.

Channel Deskew and Channel Delay

To ensure that random, differential, or common mode signals can be properly time aligned, the DSA8200 allows the skew
to be adjusted between individual modules by way of independent acquisition timebases (not available in phase reference
mode). This is called channel deskew. In addition, some modules (the 80E06, 80E07, 80E08, 80E09, and 80E10) contain
an additional, and highly useful, skew adjustment capability called channel delay.

While both deskew and delay allow you to compensate individual channels for skew differences introduced externally from
the instrument, they are implemented differently. Deskew is applied to the strobe drive of the module that is common to
both channels in the module. When the deskew values differ between the channels, the instrument automatically performs
separate acquisitions for each channel (on different sets of triggers) in order to satisfy the requested deskew difference.
Delay is applied only to an individual channel in the module. Therefore, to retain maximum performance, keep the deskew
values for both channels in a single sampling module the same and use the delay control if possible.
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Channel deskew can be used for repetitive signals. Data is captured with the timebase skew adjusted for each channel,
one at a time.This method of skew adjustment relies on the fact that your signals are completely repetitive relative to the
trigger of your sampling oscilloscope. If, for each trigger, there is always the same signal, the oscilloscope can adjust the
skew using channel deskew. The number of triggers needed to fill the trace doubles relative to an undeskewed acquisition
system. More optimal performance can be obtained using multiple modules or modules with channel delay capability.

Random signals are signals that do not necessarily repeat on equivalent trigger events from acquisition to acquisition. The
oscilloscope must acquire each waveform sample of both differential branches from exactly the same trigger event.
Otherwise, due to the random nature of the signal, one of the samples of the differential pair may have changed value
(from an absolute, real-time perspective) and will yield incorrect results of the mathematical differential or common mode
waveform.

Setup Considerations and Procedures

Before starting, there are two setup choices to be made. These are explained in the following sections.

Reference Plane

This is the location at which you ultimately want both the acquisition signals and TDR steps (if you are using TDR) to be
time aligned. See Figure 4 for a diagram of the reference plane in relation to the source signal. Common choices for the
reference plane include:

®  The instrument front panel
m  The inputs to a DUT (Device Under Test) attached to cables
= The inputs to a DUT within a fixture

For best results, select the reference plane at the DUT interface. If it is not possible to inject the signal source at the
desired reference plane, ensure that the signal paths for each of the differential signals are precisely matched between the
DUT and the selected reference plane.

If you are using the 80A05 Clock Recovery Module and routing your differential signals through this module to an

acquisition module, you must leave the 80A05 connected during the deskew procedure. This will ensure that any skew
introduced by the 80A05 or the connecting cables will be accounted for by the deskew procedure.
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Instrument Instrument Instrument

[ [ ] [ ]

Reference plane at
instrument inputs
Reference
plane at DUT Reference
/ plane at DUT

within fixture

DUT Fixture

Figure 4: Schematic diagram of reference planes in relation to signal

DSA8200 Quick Start User Manual 65



Skew and Deskewing

66

Acquisition Deskew Signal Sources

There are three possible signals that may be used as a source to be connected to, or “injected” into, the reference plane.
= A TDR step from an extra (unused) TDR-capable module channel (recommended source)
m A stable, fast-edge, low-repetition rate signal that is synchronous to an external trigger source
= The Internal Clock Output (from the instrument front panel)

The TDR step source is preferred because it provides a fast, stable edge at a low repetition rate that is ideal for deskewing
signal paths. The low repetition rate signal should have a repetition rate much lower than the amount of skew that needs to
be removed so that the relative skew between signals can be correctly determined.

Following are three procedures to set up your instrument in preparation for performing an Acquisition Deskew. Choose the
procedure related to the signal source you are using.

TDR Step Source
Setups
1. Display the TDR setup dialog by selecting e
TDR from the Setup menu Usd || Beg || e | n |
’ e Datahasel Hist I Cursoll beaz I
2. Turn on the step by clicking the Preset PhassRel | Mask  TDR | Disp |
button for the source channel. This will Praset TORStep  ACQ
turn on the step and set other scope OnFalaity| | On Units
parameters (such as trigger source) in (BN | 7|
preparation for making measurements. Dt
EI:I I E
NOTE: Use only the rising edge polarity. = mmi LN = [
Autoset in this mode will not find a —I m —I
negative going edge. ﬂ e (LR | _|
3. Turn off the display of the channel by v
C5 v r -
unchecking the ACQ On box for the _l_nl_.rr| Ea P
source channel. This channel does not o] = ([T x| |E e &
need to be displayed. » =
7 =
4. Connect a cable or TDR probe to the _l_Dl_.fr| £| S
source channel to use for injecting the El [ £| T =
TDR step signal into the reference plane.
~Step Deskew——————— Tumn
jcs =] [0.00s% ol
Eps
TOR Autoset
PI’DpEItiEtS... Help |
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External Signal

1. Set the trigger source to External Direct or
External Prescaler as appropriate for the
bandwidth of the trigger signal.

2. Connect the trigger signal to the appropri-
ate mainframe input (TRIGGER DIRECT
INPUT or TRIGGER PRESCALE INPUT).

3. Connect a cable or TDR probe to the
low-repetition source signal that is
synchronous with the trigger signal to use
for injecting the signal into the reference
plane.
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Setups EdE3

Wi Datahasel Hist | Eursorl Measz |

PhaseRef | Mask | TDR | Disp |
Wert | Harz I Acq Trig

— T
& t

" PFattemn Sync
" Enternal Prescaler

™ Internal Clock Im
" Clock Recoverw I 'I

Clack Recovery Outputs

[tioe = FEren
[iore I o]

~ bode Slope
™ bagto % Momal ’V'F o e
— Level

I4.4DDH‘|'-\" E Set bo 507 |

~ Enhanced Triggerng
™ High Frequency Triggerting

[ Gated Trigger

HoldofflS.DDDus E Help |
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Internal Clock Output

1. Set the trigger source to Internal Clock.

2. Connect a cable or TDR probe to the wim Datsbise | Hist | Cursor | Meas |
INTERNAL GLOCK OUTPUT connector Phase il | Mack | TOR | Dip |
on the front panel of the mainframe to use Ve | e [ de &

C ey . . — Trigasr Sounce
for injecting the clock signal into the o

reference plane.
i Pattern Spne Pattemn Sync Setup...l

NOTE: It might be necessary to use a " External Presoaler

50 Q terminated SMA T, a 50 €2 termi- & i IEDDkHz -]
nated power divider, or a 2-6 dB attenua- e | 3|
for to reduce the Internal Clock Output Tl Beerray AuuE

amplitude to an acceptable amplitude for m = |
the module. —
[iore I o]

~ bode Slope
™ bagto % Momal ’V'F o el
— Level

I4.4DDH‘|'-\" E SEL oSl 7 |

~ Enhanced Triggerng
I High Frequerey Tnggeing
[ Gated Trigger

HoldofflS.DDDus E Help |

For fixture or DUT locations that do not support a cable attachment, the acquisition deskew signal can be injected by a
P8018 single-ended TDR probe.
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Acquisition Deskew Procedure

The following procedure outlines a method to deskew a single differential (or common) mode system (one signal pair). The
procedure can be extended to additional signal pairs as needed. This method time aligns the acquisition system such that
the data is acquired simultaneously at the selected reference plane. The procedure accounts for delay mismatches
between the differential signal lines from the reference plane to the acquisition inputs.

In this procedure, we will use Ch5 as the + channel and Ch6 as the - channel.

1. Using the previous discussions on Autoset Properties H |
deskew signal types and reference :
L . —Mode — Options
planes, inject your selected source signal _ _
at the selected reference plane for the + " Period I Trigger
channel. Turn Ch5 on. ¥ Edge v Wertical
2. From the Utilities menu, select Autoset " NRZ Eve ¥ Haorizantal
I?rope_rties to display the Autoset Prope_r- " FZ Eve ~TDR Optiors
ties dialog. Choose Edge Mode thgn click  TDR I Display Incidert Edge
the Autoset button to autoset the signal.
Click Close to close the dialog.
. . L. Autozet | Cloze | Help
3. Turn on acquisition averaging by clicking
on the Acq Mode drop down control and
choose Average.
Define Math button
4. Click the Define Math button on the tool _ — 9/ . _
bar or press the Math button on the front File Edit Wigfh Setup  Uliliies  Appli
. . . , =
panel to display the Define Math dialog. Ql %l £ |@|:I'I.|,| gl Aun/Stop |
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5. Create the following math expression
using the buttons in the dialog: Filter(C5).
Set the Filter Risetime to a value that is
less than half the risetime of the source
signal. Check the On box to display the
math waveform then close the dialog.

NOTE: At this point, you can dismiss the
Chb5 display by pressing the CH button on
the front panel and then press the 5
button.

6. Display the Save Waveform(s) dialog by
choosing Save Waveform from the File
menu. Save M1 into R1 by clicking the
Save button. Click Close to dismiss the

dialog. R1 will automatically be displayed.

7. Connect your selected signal source to
the - channel.

8. Bring up the Define Math dialog and
modify the math expression to use the -
channel: Filter(C6). You can use the
Backspace button to edit the expression.
Click OK to apply the changes and
dismiss the dialog.
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Doiineah |
— Math W aveform Iath Expression
[C=] #ion | [Fitercs)
i~ Function - SOUrcE
IIrital Wi iriad(| Eilter] E1|| 22| c=2] =4 o IR I I
=il [E| =i | (=) (s (N = A
s el FAitl il Bl B EE] B 2 24 E
ke =N P 3 (LN (S =

Murn Awgs I2
[ —Measurement Scalars

Backspace Filker Rizetime I‘I'EIDDnS ]E Meazl | Meaz? | Meaz2 | fMeaszd

Clear | Filter M ode IEentered 'l fezeEl Measti ez | e ser
ok | oapey |

LCancel I Help

Save Waveform(s] EE

— Select waveform(s]

-~ Save selected waveform(z) to

' Reference IH'I'Bth}' 'l

' Filefs)

FHile Path: IC:\My Documentsh TOESCEAROODNIINM ainbd T vfm

Comment; ;I

Save |
=
Cloge I Help |

Deinowar G
— Math W aveform Math Expression

B> #on | [Fetce)
i~ Function - Source

Iritaf it Y mad] Eilter] 1 || E2] £2] c4 E [ R ()

Bl L] S [ ) (=) R = I A

4 ETEUE S i | = I P MRS (R N e S

i i=] R ([ (LS P (=

Mum Avgs I2
— Measurement Scalars

niy

Backspacel
Clear |

Filter Risetime I‘I'DDDnS :E = fieas

IMeasZl| Messd | Heasd

Filter Made ICEHtElEd "l feass

Meass | Messd | IHeazE

ok | sy |

Cancel |

Help
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9. From the Utilities menu, select Autoset
Properties to display the Autoset Proper-
ties dialog (see step 2). Choose Edge
Mode then click the Autoset button to
autoset the signal. Click Close to close
the dialog.

10. Display the Measurement Setup dialog by
choosing Measurement from the Setup
menu.

11. Click the Select Meas button and choose
the Delay measurement from the Pulse -
Timing list. Set Source 1to R1 and
Source 2 to M1.

12. Using the previous discussion on Methods
to Adjust Skew, adjust the skew by
changing the Delay or Deskew value for
C6 or by changing the external phase
adjustor until the measurement reads
near zero.
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Autoset Properties | 2] |
—Mode——— [ Ophons
" Period ¥ Trigger
¥ Edge ¥ Vertical
" NFZ Eye ¥ Harizontal
" FZ Epe — TDR Optiohs
" TDR [ Display Incidert Edge
Autozet | Cloze | Help |
Seups T

PhassRef | Mask | TOR | Disp |
Werk I Horz I Big I Tng |
wim Databasel Hist | Curgor  Meas

IMeag 1 'I ¥ On ’E
Pulse Measurements
Mone
Fulzs - Ampliude L ST
_ - Timing k Rize Time
Pulse - dres 3 Fall Time
’ — Period
Source I R egion I HiLow Freguency
+ Crozz
GETTIY N | - Cross
+Wfidth
-Ywefidth
[ Use Wim Database ] Dty Cucle
Signal Tupe - Duty Cypcle
’7 Pulse NRZ Eurst \Width
I RS Jittesr
= il Ph-Pk Jitter
Phase
[~ Statistics  “Weighting

[T Annotations Help I
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TDR Step Deskew Procedure

72

TDR Step Deskew time aligns the TDR steps such that the stimulus steps arrive at the selected reference plane at
precisely the same time. This procedure requires that an Acquisition Deskew be performed first so that the acquisition
channels are properly aligned. It is important that the same reference plane be used for both the Acquisition Deskew and
the TDR Step Deskew procedures to avoid possible misalignment of the signals.

1. Ensure that either an open or a short is Setups 7]
present at the reference plane for the Ve | Hoz | Aoy | Tra |
TDR channels to be deskewed. For best “wim D atabase I Hist I Cursor I Meas I
results, both channels should have the Phase Rel | Mask  TOR | Disp |
same termination. Pre:set TORGStep  ACH

OnPolaiite. | On Units
NOTE: Before proceeding, be sure to set fer= (== e
the polarity of the TDR steps to match the ﬂl r r
step polarities of your application if they EZ L HETE
are different than the defaults used here oal— = r |__,,
(for example, if you are using a common —I ﬂl _I
mode measurement). 22 R IR AL S

2. pisplay the TDR Setup dialog by <_:hoos- E|_‘ F A FN=
ing TDR from the Setup menu. Click the m
differential preset button for the channels o] S LN LA
you will be using. The TDR preset sets
the odd channel to a positive step and the El_nl_fr| LA C e e
even channel to a negative step. In this esl = (A -
procedure, we will use Ch5 and Ch6 as —lQ Z s
the positive and negative channels. rStep Deskew————————— Em |

| o ElS
3. Change the units for both channels to V los_ =]fouox Steps
ismi i TOR & |
(Volts) then dismiss the dialog. Pmpemu;gfét Help |
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4. Choose Autoset Properties from the

Utilities dialog to display the Autoset
Properties dialog. Choose TDR Mode and
uncheck the Display Incident Edge box.

. Perform an autoset by clicking the
Autoset button in the dialog then dismiss
the dialog.

a. Given reasonably matched
paths to the DUT, both reflected
edges should be displayed near
the 3rd horizontal graticule. If
not, increase the Horizontal
Scale until both reflected edges
are displayed on the screen.

b. Adjust Horizontal Scale (and
Position, if nessary), such that
the two reflected edges are
visible and apart from each
other in order to obtain good
horizontal resolution. A 10 to
1000 ps/div horizontal scale is a
typical target.

6. Click the Define Math button on the tool

bar or press the Math button on the front
panel to display the Define Math dialog.

. Create the following math expression
using the buttons in the dialog: Filter(C5).
Set the Filter Risetime to a value that is
less than half the risetime of the reflected
TDR step. Check the On box to display
the math waveform.
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Autoset Properties | 2] |
—Mode — Options
" Period ¥ Trigger
" Edge ¥ Vertical
" NFZ Eye ¥ Harizontal
" FZ Epe — TDR Optiohs
= TDR [ Display Incidert Edge
Autozet | Cloze | Help
Deine Matn g |
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Apply |
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10.

Select M2 from the Math Waveform area
and create a math expression for the -
channel: Filter(C6). Set the Filter Risetime
value as before then check the On box to
display the math waveform. Dismiss the
dialog.

Display the Measurement Setup dialog
box by choosing Measurement from the
Setup menu.

Click the Select Meas button and choose
the Delay measurement from the Pulse -
Timing list. Set Source 1to M1 and
Source 2 to M2.

peiinewa |
— Math W aveform Iath Expression
|M2 -] # an [Fier(CE)
i~ Function - SOUrcE
IIrital [ e Eilter]] S| C2 ] E=2) 4 + !
=l [E| St [Lrif (=) (s (N = A
s el FAitl il Bl B EE] B 2 24 E
ke =N P 8 () By
J _]l Murn Awgs I2 M -
—Measurement Scalars
Backspacel Filter Rizetime I‘I'EIDDnS I-l ! (e e e
Cea || | FiterMode [Contered =1 ||| biease | iieeet [ vimeer | riease

QK I Apply | LCancel I Help

G —_7 | x|

PhassRef | Mask | TOR | Disp |
Werk I Horz I Acq I Tng |
‘wfm Databasel Hist | Curgar Meas

IMeaﬂ 'I I On ’H

Pulze Measurements

Mone
Pules - Amplibude L ST |
o Pulse - Timing k Rize Time
Pulse - dres 3 Fall Time
’ — Period
Source I R egion I HiLow Freguency
+ Crozz
GETTIY N | - Cross
+Wfidth
-Ywefidth
[ Use Wim Database ] Dty Cucle
Signal Tygpe————— = Duty Cypcle
’7 Pulse NEZ Burst width
I RS Jittesr
= il Ph-Pk Jitter
Phase
[~ Statistics  “Weighting

[T Annotations Help I
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11. Click the Region tab in the Setup dialog
box and set the Slope to +/- for each
source.

12. Display the TDR setup menu by clicking
on the TDR tab. Choose which channel
you want to adjust from the Step Deskew
area. Adjust the Step Deskew value until
the measurement reads near zero.

NOTE: For future use with the same
configuration (i.e., instrument, modules,
cables, andjor fixtures), save the setup by
selecting File > Save Setup As . . . from
the menu bar.
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Cleaning the Instrument

Periodically you may need to clean the exterior of your instrument. To do so, follow the instructions in this section.

c WARNING. Before performing any procedure that follows, power down the instrument and disconnect it from line voltage.

Exterior Cleaning

CAUTION. To prevent getting moisture inside the instrument during external cleaning, use only enough liquid fo dampen
the cloth or applicator.

Clean the exterior surfaces of the chassis with a dry lint-free cloth or a soft-bristle brush. If any dirt remains, use a cloth or
swab dipped in a 75% isopropyl alcohol solution. Use a swab to clean narrow spaces around controls and connectors. Do
not use abrasive compounds on any part of the chassis, as they may damage it.

CAUTION. Avoid the use of chemical cleaning agents, which might damage the plastics used in this instrument. Use a

A 75% isopropyl alcohol solution as a cleaner and wipe with a clean cloth dampened with deionized water. (Use only
deionized water when cleaning the menu buttons or front-panel buttons.) Before using any other type of cleaner, consult
your Tektronix Service Center or representative.

Flat Panel Display Cleaning

The instrument display is a soft plastic display and must be treated with care during cleaning.

CAUTION. Improper cleaning agents or methods can damage the flat panel display. Avoid using abrasive cleaners or
commercial glass cleaners to clean the display surface. Avoid spraying liquids directly on the display surface or scrubbing it
with excessive force.

Clean the flat panel display surface by gently rubbing the display with a clean-room wipe (such as Wypall Medium Duty
Wipes, #05701, available from Kimberly-Clark Corporation).

If the display is very dirty, moisten the wipe with distilled water or a 75% isopropyl alcohol solution and gently rub the
display surface. Avoid using excess force or you may damage the plastic display surface.

Optical Connector Cleaning

When using optical modules, the measurement accuracy is increased (or maintained) by keeping the optical connectors
clean. It is important to follow the procedures for cleaning optical connectors provided in the manual for your optical
module.
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Index

Index
A

Accessories, 3
Acquisition, set Stop mode & action, 28
Acquisition modes, how to set, 28
Annotations, 40
show, 38
Auto, trigger mode, 30
Automatic measurements, how to
localize (gates), 40
Autoset, 26

C

Calibration, 20
Certifications, 4
Channel Delay, 63
Channel Deskew, 63
Characterize, phase correction, 53
Cleaning
instrument exterior, 77
instrument, how to, 77
Cleaning and inspection, flat panel
display, 77
Cleaning optical connectors, 77
Clock recovery, trigger source, 31
Communication, signal, 47
mask testing, 48
Compensation, 20
how to perform, 20
Connectors
external direct, 31
external prescale, 31
trigger, 31
Control panel, 10
Control panel map, 11
Controls bar, 14
Cursor measurements, 42

D

Dark-level compensation, how to per-
form, 22

Default setup, 26

Setup boxes, 27

Deskew, 63
acquisition deskew, 69
Reference plane, 64
signal sources, 66
TDR step, 72

Diagnostics, 18

Dimensions, 4

Display
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map - main & mag views, 15
map - main view, 15
style, 29
waveform, 14
Display map, 15
Document results, 55
Documentation, vii
Dots, displaying waveform record points
as, 29
Dual monitor, 7

E

Enable histogram, 54

Statistics, histogram, 54
Environmental, specifications, 4
Export, waveform, 55

Extended desktop, 7

F

Flat panel display, cleaning, 77
Frame, trigger, 31

Frame Scan, 51

Front panel, connectors, 10

G

Gated trigger, 32
Graticule
color, 29
style, 29

H

H Bars cursor, 42
High frequency triggering, 32
Histogram

enable, 54

statistics, 54
Histograms, 54
Holdoff, triggering, 32
Horizontal, set up procedure, 24

Incoming inspection, 18
Indicator
compensation, 14
phase reference status, 14
Infinite persistence, 29
Input connectors, specifications, 4

Input frequency, phase correction, 53

Inspection and cleaning, flat panel
display, 77

Instrument, cleaning, 77

Interface map, 14

K

Knob, trigger main level, 30

L

Language, change, 9
Level, trigger, 30
Linear interpolation, 29

Map, waveform display, 15
Mask testing, 48
autoset to a mask, 49
stopping acquisition based on, 49
Math
editor, 44
waveform, 44
Measurement accuracy, optimizing, 20
Measurements, 37
cursor, 42
how to localize (gates), 40
turning off, 41
Measurements bar, 14
Mechanical, specifications, 4
Menu bar, 14
Mode, trigger, 30

Normal, trigger mode, 30

0)

Online help, 16
displaying control descriptions, 16
displaying overviews, 17
using the finder, 17

Operating specifications, 4

P

Pattern Sync, trigger source, 31
Phase correction, 53
characterize, 53
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Index

input frequency, 53
Phase reference, 53
Power supply, specifications, 4
Print, 55
Procedure
to compensate the instrument and
modules, 20
to localize a measurement, 40
to perform acquisition deskew, 69
to perform dark-level and user
wavelength gain compensa-
tions, 22
to perform TDR step deskew, 72
to set acquisition modes, 28
to set up the signal input, 24

R

Readout display, 14

Readouts, 14

Readouts bar, 14

Rear panel, connectors, 12, 13
Related documentation, vii

S

Save

setup, 55

waveform, 55
Serial mask testing, 48
Setup, save, 55
Signal, communication, 47
Sin(x)/x interpolation, 29
Single sequence, 28
Skew, 63

adjusting, 63
Slope, trigger, 30
Sources, trigger, 30
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Specifications
certifications, 4
environmental, 4
input connectors, 4
mechanical, 4
operating, 4
power supply, 4

Start an acquisition, 28

Status bar, 14

Stop an acquisition, 28

T

TDR, 52
Temperature compensation, 20
Tool bar, 14
Trigger
clock recovery source, 31
concepts, 30-33
connector, 31
event, 30
external direct connector, 31
external prescale connector, 31
frame, 31
level, 30
modes, 30
pattern sync, 31
slope, 30
sources, 30
type, 30
Trigger inputs, usage limitations, 32
Triggermain level knob, 30
Trigger source, usage limitations, 32
Triggering
based on application, 31
edge, 30-36
gated, 32

high frequency, 32
holdoff, 32
metastability reject, 32

U

User interface
compensation indicator, 14
controls bar, 14
measurements bar, 14
menu bar, 14
phase reference status, 14
readouts bar, 14
readouts display, 14
status bar, 14
tool bar, 14
waveform bar, 14

User wavelength compensation, how to
perform, 22

vV

V Bars cursor, 42

Variable persistence, 29

Vectors, displaying waveforms as, 29
Vertical, set up procedure, 24

View, main & mag, 15

w

Waveform

display, 14

export, 55

save, 55
Waveform , display style, 29
Waveform bar, 14
Waveform cursors, 42, 43
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