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Warranty

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 a larger system. Read the safety sections of the other
component 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 or Category I, Ill, 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.

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

Avoid Exposed Circuitry. Do not touch exposed connections and components when power is present.
Use Proper Fuse. Use only the fuse type and rating specified for this product.

Wear Eye Protection. Wear eye protection if exposure to high-intensity rays or laser radiation exists.
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
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General Safety Summary

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.

Symbols and Terms on the Product

These terms may appear on the product:

m DANGER indicates an injury hazard immediately accessible as you read the marking.

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

The following symbol(s) may appear on the product:

A AN © + +»+ O | G

CAUTION WARNING Protective GroundEarth Terminal . Mains Disconnected ~ Mains Connected
Refer to Manual  High Voltage (Earth) Terminal Chassis Ground OFF (Power) ON (Power) Standby

iv DSA8200 Quick Start User Manual
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Compliance Information

Compliance Information

This section lists the EMC (electromagnetic compliance), safety, and environmental standards with which the instrument
complies.

EMC Compliance
EC Declaration of Conformity - EMC

Meets intent of Directive 2004/108/EC for Electromagnetic Compatibility. Compliance was demonstrated to the following
specifications as listed in the Official Journal of the European Communities:

EN 61326-1:2006, EN 61326-2-1:2006. EMC requirements for electrical equipment for measurement, control, and
laboratory use. 1236

CISPR 11:2003. Radiated and conducted emissions, Group 1, Class A
= |EC 61000-4-2:2001. Electrostatic discharge immunity

= |EC 61000-4-3:2002. RF electromagnetic field immunity 4

m |EC 61000-4-4:2004. Electrical fast transient / burst immunity

= |EC 61000-4-5:2001. Power line surge immunity

B |EC 61000-4-6:2003. Conducted RF immunity

= |EC 61000-4-11:2004. Voltage dips and interruptions immunity 3

EN 61000-3-2:2006. AC power line harmonic emissions
EN 61000-3-3:1995. Voltage changes, fluctuations, and flicker

European Contact.
Tektronix UK, Ltd.
Western Peninsula
Western Road
Bracknell, RG12 1RF
United Kingdom

1 This product is intended for use in nonresidential areas only. Use in residential areas may cause electromagnetic interference.
2 Emissions which exceed the levels required by this standard may occur when this equipment is connected to a test object.
3 To ensure compliance with the EMC standards listed here, high quality shielded interface cables should be used.

4 Horizontal timing susceptibility of the optical sampling modules and their internal clock recovery trigger signals usually increases
the horizontal timing jitter when external electromagnetic fields are applied. For fields up to 3 V/im, the increase in the horizontal
high-frequency RMS jitter is typically less than 3 ps RMS of jitter, added using the square-root-of-the-sum-of-the-squares method.
An example follows:

If an 80C01-CR operating in clock-recovery trigger mode exhibits 3.5 ps RMS of edge jitter, with no EMC field applied and for an
ideal jitterless input, then for applied fields up to 3 V/m the edge jitter, degradation would typically result in a total RMS jitter of:

Jitter < \/3.5ps® +8ps® = 4.61ps

5 Performance Criterion C applied at the 70%/25 cycle Voltage-Dip and the 0%/250 cycle Voltage-Interruption test levels (IEC
61000-4-11). If the instrument powers down upon a voltage dip or interruption, it will take longer than ten seconds to reboot.

DSA8200 Quick Start User Manual v
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Compliance Information

6 With an 80E01 Electrical Sampling module, up to 15 mVgys random noise is allowed when the instrument is subjected to fields and
signals as defined in the IEC 61000-4-3 and IEC 61000-4-6 tests.

Australia / New Zealand Declaration of Conformity — EMC
Complies with the EMC provision of the Radiocommunications Act per the following standard, in accordance with ACMA:

= CISPR 11:2003. Radiated and Conducted Emissions, Group 1, Class A, in accordance with EN 61326-1:2006 and
EN 61326-2-1:2006.

Vi DSA8200 Quick Start User Manual
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Compliance Information

Safety Compliance

EC Declaration of Conformity — Low Voltage
Compliance was demonstrated to the following specification as listed in the Official Journal of the European Communities:
Low Voltage Directive 2006/95/EC.

B EN61010-1: 2001. Safety requirements for electrical equipment for measurement control and laboratory use.

U.S. Nationally Recognized Testing Laboratory Listing

m UL 3111-1, First Edition, 2d Amendment. Standard for electrical measuring and test equipment.

Canadian Certification

®  CAN/CSA-C22.2 No. 61010.1-97. Safety requirements for electrical equipment for measurement, control, and
laboratory use. Part 1.

Additional Compliances

® |EC 61010-1: 2001. Safety requirements for electrical equipment for measurement, control, and laboratory use.

Equipment Type

Test and measuring equipment.

Safety Class

Class 1 - grounded product.

Pollution Degree Description

A measure of the contaminants that could occur in the environment around and within a product. Typically the internal
environment inside a product is considered to be the same as the external. Products should be used only in the environment
for which they are rated.

= Pollution Degree 1. No pollution or only dry, nonconductive pollution occurs. Products in this category are generally
encapsulated, hermetically sealed, or located in clean rooms.

= Pollution Degree 2. Normally only dry, nonconductive pollution occurs. Occasionally a temporary conductivity that is
caused by condensation must be expected. This location is a typical office/home environment. Temporary condensation
occurs only when the product is out of service.

B Pollution Degree 3. Conductive pollution, or dry, nonconductive pollution that becomes conductive due to condensation.
These are sheltered locations where neither temperature nor humidity is controlled. The area is protected from direct
sunshine, rain, or direct wind.

m  Pollution Degree 4. Pollution that generates persistent conductivity through conductive dust, rain, or snow. Typical
outdoor locations.

DSA8200 Quick Start User Manual Vii
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Compliance Information

Pollution Degree
Pollution Degree 2 (as defined in IEC 61010-1). Note: Rated for indoor use only.

Installation (Overvoltage) Category Descriptions

Terminals on this product may have different installation (overvoltage) category designations. The installation categories are:
B Measurement Category IV. For measurements performed at the source of low-voltage installation.

m  Measurement Category Ill. For measurements performed in the building installation.

= Measurement Category Il. For measurements performed on circuits directly connected to the low-voltage installation.

m  Measurement Category I. For measurements performed on circuits not directly connected to MAINS.

Overvoltage Category
Overvoltage Category Il (as defined in IEC 61010-1)

Viii DSA8200 Quick Start User Manual
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Compliance Information

Environmental Considerations

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

Product End-of-Life Handling

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.

This symbol indicates that this product complies with the applicable European Union requirements according
to Directives 2002/96/EC and 2006/66/EC on waste electrical and electronic equipment (WEEE) and
batteries. 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, refer to the E-cycling
Central Web page (www.eiae.org) for disposal or recycling information.

Perchlorate Materials. This product contains one or more type CR lithium batteries. According to the state
of California, CR lithium batteries are classified as perchlorate materials and require special handling. See
www.dtsc.ca.gov/hazardouswaste/perchlorate for additional information.

Restriction of Hazardous Substances

This product has been classified as Monitoring and Control equipment, and is outside the scope of the 2002/95/EC RoHS
Directive.

DSA8200 Quick Start User Manual iX
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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 may differ slightly from other versions of product software.

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

Type of information Location

Unpacking, installation, operation and overviews Quick Start User Manual

In-depth operation, Ul help, programming help Instrument online help

Performance verification and specifications Product documentation CD

Product software Product software CD
www.tektronix.com/software

Self service Service manual

PDF files of instrument and modules manuals Product software CD

www.tektronix.com/manuals

X DSA8200 Quick Start User 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

e [ - N\ -
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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:

m  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.

B 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:
B |ndustry-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.

®m  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.

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

B DC to 65 GHz optical bandwidth; DC to 70+ GHz electrical bandwidth, with up to 12.5 GHz triggering. Bandwidth is
determined by the capabilities of the installed modules.

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

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

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

= Jitter, Noise, and BER analysis with the 80SINB Essentials application. With the 80SINB Advanced application, features
for de-embedding of the fixture, channel emulation, and FFE/DFE equalizer support are also added.

= |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, 10, and 100 Gigabit Ethernet signals
as well as 2.5 Gb/s Infiniband signals. 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.

DSA8200 Quick Start User Manual 1
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Key Features

®  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.

B 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.

B 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
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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.tektronix.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

Microsoft Windows compatible keyboard 119-B146-00
Microsoft Windows compatible mouse 119-6936-00
Instrument front cover 200-4519-00
Accessory pouch 016-1441-00
Touch screen styluses (2) 119-6107-00
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

DSA8200 Product Software Kit 020-2734-xx
DSA8200 Operating System Restore Kit 020-2980-xx
Serial numbers B030000 and above

8000 Demo Applications Software CD 020-2480-xx

Power cord

Type dependent on selection
during order placement

DSA8200 Quick Start User Manual
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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)

[E———v—
B Sides: 2in (51 mm) e
I o i s e B
= Bottom: 0.75in (19 mm) S 02
§ O g O O
S 020 o
Weight: = 343 mm
=0 O (135in)
B 19.5kg (43.0 Ib.). This does not include (S
any accessories or modules. [ i | o
l | | | | | | 2
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 ft.)
Power Supply
Source voltage and Frequency 100 - 240 Vgrys £10%, 50 - 60 Hz or 115 Vgys £10%, 400 Hz
Power Consumption 600 watts

Typically, 240 watts (fully loaded); 160 watts (mainframe with no modules)

Input Connectors

Trigger Direct Input range +1.5V (DC + peak AC) maximum input voltage

4 DSA8200 Quick Start User Manual
www.valuetronics.com



Install Your Instrument

Trigger Prescaled Input absolute maximum 2.5V,

input (typical)

External 10 MHz Reference Input 500 mV,., to 5 V., AC coupled into 1 kQ , £5 V maximum
Gated Trigger Input non-destruct levels 15 V maximum

(Option GT equipped mainframes)

DSA8200 Quick Start User Manual 5
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Install Your Instrument

Installing Modules

CAUTION. To prevent damage to modules, do not transport or ship the instrument with modules installed. Modules are
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 (provided)
when installing and removing modules.

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

=
O

WAX

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.

Eight channels: No large and four small
modules

CH1 Module not installed

‘ CH3 Module not installed

CH1 CHZ‘ ‘CH3

CHS CHG‘ ‘CH7 CH8

CH4
Six channels: Two large modules and two } i
small modules CH1 module installed CH3 module installed
CH1 CH2 CH3 CH4
NA. NA. ‘ ‘ NA. NA. Gilo ‘ ‘ Gy e
Seven channels: One large module, installed _ _
in CH3 compartment, and three small ‘ CH1 module not installed CH3 module installed
modules
CH3 CH4
CH1 CH2 ‘ ‘N.A. NA CH5 CHG‘ ‘CH7 CH8
Seven channels: One large module, installed ] ]
in CH1 compartment, and three small CH1 module installed ‘ CH3 module not installed
modules
o ﬁ",‘f‘ ‘CHS CH4| | CH5 CHG‘ ‘CH7 CH8

6
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Install Your Instrument

Powering the Instrument On and Off

1. Insert AC power cord.

2. Toggle the mains switch to on. t O

3. Use the front panel power button to
switch the instrument on and off. l
[ R e C!\O
oo oo o
oo OOd
g (> I )
o 090 O
L3 5#? o -
@ = Q Q
@J
| | |o
| | | | | | | 8
O O O O
CJ CJ
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.

DSA8200 Quick Start User Manual 7
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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.

2. Connect a video cable (not supplied)
from the SVGA out dual monitor display
video port on the back of the instrument
to the external monitor.

a00
g
O

J
3. Power on the instrument.
4. Power on the external monitor.
[
J \ [
— E—
15 O O -

OIS @@,
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5. Inthe Start menu, select Control Panel.

6. Select Display.
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Install Your Instrument

7. In the Display Properties window, select
the Settings tab.

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

| Appearente Semngs

tha physicsl 2engeman! o you monitors

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

10. Click OK and Apply. You will then be
prompted to restart your system so the

Qisply:

o, " i The moniter yau have selected (5 curently disabied. If you enable this
Changes can take eﬁeCt £ Dwit Moarior o ‘IF) ranitear, e | wlf,l‘ bes Lserd 5 park of your Wirdlows c’i;ﬂat‘.ﬁp_' OU iy

Serenn resclution| move your mose bo it place joors ondit, and show program wingows on it
Less -

Do yau wank 1o ensdle tis moniwe?

Yes

[ emty [ Trouloshos. | [ Advenced |

I Ok | Cancol ', P

®

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.

Fle Edit View Favorites Tooks  Help

1. In the Start menu, select Control Panel. ® ControtParel EED
[

2. Select Regional and Language 10 O B| Lo e B

’ auderess | [ Control Panel B«
Options. = T
" Printers and Faxes =

¥ program Donrload Hortor

—

y Internet J My Documents
Interner Explorer

i b My Recent Documents  »

(| E-mail
'\_33 Micrasoft Office Outaok gl My Computer

Program Updates

@0

©

 Adabe Acrobat 7.0

i Ig My Network Places
/™ Professional

Remote Contral

s
I

Run Advertised Programs

& and
Defaults

ix

*) Connect To » )
lé Prirters and Faxes e @
9) Help and Support
p Search
Al Programs D SR
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Install Your Instrument

3. Select your location.

4. Select your language preference. The
time and numbering system of your
selected locale will adjust automatically
to this selection.

Fegional and Language

Fegporal fiptom: L.r-;nu;eé il
Saanadsidy gewl fomady

Thes option sffacts how some piogiames fomeast numbers, cusencss

sate, 3
5' SeleCt the Languages tab to further < 5:|?4::m1.t; pocdenences. on chok Cunlomezs bo chooss
specify your preferences. For more = |, peme —
details on customizing your language ki
options, see your Windows XP help. Nomber (12348 7200
Cumency. 120 456.769.00
T 2O TP

Sheal it grasan0g
Long os®  Fidey. Junes 2 2005

@ Lovalicn
To bl sevices prrice pou with local infoamation, sach a5 res and

sk, sedoct poa prosen location

b 5 b w

[0k ][ Concal ]
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Install Your Instrument
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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.

®

00000000g 00

O
O
Q Q Q ® O

)
@O ® ®

Antistatic connection 1 MQ terminal.

-

On/Off switch.

Trigger prescale input.

Trigger direct input.

Trigger probe power.

External 10 MHz reference input.
DC calibration output.

Internal clock output.

© © N o o B2 W b

USB port.

-_—
o

. Control panel.

-
-

. CDRW/DVD drive.

DSA8200 Quick Start User Manual 13
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Getting Acquainted with Your Instrument

Control Panel

N

VERTICAL . e ACQUE/[TION | s

HORIZONTAL === TRIGGER ==

e
3
I

d
/
A
8
g
2
g

>
o
ui |
@

ET

@ ® 666

= =

INCREASE
DETAL

{ SCALE |

S
I eiL

ol

it

(4] o
® |~ FIEEES - 93 Er_"’q
o [iite) 8c
e me 2%

(N

®

®

=N

Access print dialog box for printing the display.

Optimize instrument settings for selected channels.

Quickly return to instrument-default control settings.

Display measurement cursors and assign the knob and SELECT buttons to control them.
Menu buttons quickly access the setup dialog box for more detailed setup.

Clear all channel waveforms at once.

N e g e b

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.

8. Start and stop acquisition.

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

10. Toggle the touch screen on and off. Use the touch screen to control Ul when you have not installed a mouse.
11. Select a waveform type, Channel, Reference, or Math, to display or adjust on screen (selected button lights).

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

14 DSA8200 Quick Start User Manual
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Getting Acquainted with Your Instrument

13. 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).

14. Vertically scale, position, and offset selected waveform.
15. Horizontally scale, position, and set record length of selected waveform.

16. Set trigger level and use lights to monitor trigger state.

DSA8200 Quick Start User Manual 15
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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.

®@ @

S
_fj [ )
j 00 el e of () @
KT~ —» O @

ODO

J

Mo

Oy [~

@0 ®

1. Removable hard drive.
Scope VGA output for instrument display.
Computer 1/O panel.

> @ pn

GPIB port. The instrument is factory set to be a GPIB device (slave), allowing you to control the instrument via the GPIB
port. You can change the instrument to be a GPIB controller (master), allowing you to control other devices via the GPIB
port. Refer to the online Programmer Guide installed on the instrument.

Gated trigger Option GT.
AC input.

Fuses.

® N o o

Mains power switch.

16 DSA8200 Quick Start User Manual
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Computer 1/O Panel

Getting Acquainted with Your Instrument

@

Evioeo [O00 com 1 / =] kevBOARD

00000 oooo W
@(ooooo © @OOOOO@@
l [=1] PARALLEL PORT M%s@

o

00000C000000 o

© 0000000000000 © D

TO ENABLE OR DISABLE THE LAN,

SEE ENAELING YOUR LAN AND CONNECTING
TO A NETWORK IN YOUR MANUAL.

A

@6@

1. Audio line in.
2. Audio line out.
3. Audio line in (microphone).
4. Side surround sound.
5. Rear surround sound.
6. Center Bass surround sound.
7. SVGA out for dual-monitor display.
8. COM1.
9. PS2 (keyboard).
10. PS2 (mouse).
11. Parallel port.
12. USB ports.
13. LAN.
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.

DSA8200 Quick Start User Manual
www.valuetronics.com

17



Getting Acquainted with Your Instrument

® @ ®

_File| Edit View Setup Utiities Applications Help [Triggered ] ! Tekronix | X| o
= xl ﬁlﬁlml@lhﬂmﬁ%l Acq Mode ISampIe _I T[igIExlemalDirecl _] I E.SDDmV‘J—;"‘ App | _J

IPulseJlAmphtude_l rmlnnnl mlmlmx|m: | o | 7 2 -v- ah ﬂ;» i =[] 5
=n'u'nr'm' iR N ! ’ ' ! ::

Characterlzc Pass

i C5 100 Drnbdeliv

Measurement

SUNUE DUUUE SURUE SRURE SN S s
@COEH [\. f\ / "fl hé.{\l [ H f\ $ Mfﬁ

NG TS O O I @

Feoo. Dm\u' SQD Opiacliv

[ oo omw_lj [pov JZII [E [ogReN |500 ooops!j |21 S00n !:l'é_“ 1:16 PM 3/27/2004

1. 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 /O, printing online help system, and setup functions.
Status Bar. Trigger status and waveform count.
Readout Bar. Toggle individual readout on and off by clicking its button.

Phase Reference Status. Indicates the characterization status of the phase reference module.

e o &~ b

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

7. Readouts. Display up to five readouts in this area; select readouts from the Readout Bar.
8. Compensation Indicator. Indicates the compensation status of modules and mainframe.

9. Controls Bar. Quick access to waveforms and timebases for display, and to their scale, offset, and position controls for
adjustment.

10. Waveform Bar. Access to waveform selection (click), waveform position (drag), and waveform properties (right-click).
11. Display. Live, reference, and math waveforms display here, along with cursors and masks to analyze them.

12. Measurements Bar. Access to automated measurements by signal type and category; click measurement buttons to
measure the selected waveform.

18 DSA8200 Quick Start User Manual
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Getting Acquainted with Your Instrument

Display - Single Graticule View

© @

File Edit “iew Setup Utliies Applications Hilp |Triggered Tekironix ;Tiﬂ
éh& f | 'm.|£?|- écaMode|wersge 7] Trg[int malClock =] [200kHz =] | App El
Pulse ‘I Amplitude ¥ Tﬂtlml mlMIMI I.[lm Y 5:[ *I*lg}i Ju I:IV" EI‘I g
AEETE ’ ’ ' b J R T Waveform
: : : : C3 100 .0midiv

{071 100 0y

1 T N P R B | Cursorsi bin C3)
=@ o 11 9gaEs
Copy i 13ses
Send To Back A 4.040ps
18 247 SKHz
v Show .
[Eolen Grade

Properties..

ZE6.5MYS

20002

Joo = |82.1Bmwlj |-2.54arlnv‘lm a e I|321.300psl2l1.1891 ot 327 M 2972000

-

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

Drag cursors to measure waveforms on screen.
Drag the waveform icon vertically to position waveform.
Right-click on a waveform or its icon for access to often used setup controls and properties.

Drag ground reference icon to add offset to a waveform.

A

Drag across the waveform area to zoom the boxed waveform segment to full screen width.

DSA8200 Quick Start User Manual 19
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Getting Acquainted with Your Instrument

Display - Multiple Views

@ @

File Edit “iew Setup Utliies Appliations Help |Triggered | Tekironix jg]
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®
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1. Drag the markers to enclose the portion of waveform to appear in Mag1 View.

2. Drag the markers to enclose the portion of waveform to appear in Mag2 View.

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

5. Mag1 View.

6. MAIN View.

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 your  IFjle Edit %iew Setup Utiiies Applications  Help [Triggered
mouse pointer and let it rest over a control,

such as a menu name, a menu item, tool-bar %l %l P Iﬁl:ﬂ.ﬂl o |- Acq bode ISampIe vI

button, or tool-bar readout. The help system

displays a short definition or a label (tooltips) IF'uIse - ” Timirg 'I ﬁlﬂs‘_l’ﬁl E|f|\|

Ofthe Control. T T 1T 1T [ T 1T 1T [ T 1T o T [ T 1T T T [ T T 11
90,0y - .
F : : |MeasureHiseTime| ]'
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Getting Acquainted with Your Instrument

For a more detailed description, click the Telaronix  _ | ¥
What's This? button in the main display or =1

in a dialog box. t x| [22a1my ﬂl ﬂ‘i
=] A o PN =

'?<L
Phase Ref | Mask | TOR | Disp |

Wwitm D atabasze I Hizk I Eursu:url Meas I
et | Harz I Acq I Trig I

After clicking the What's This? button, click elp [Triggered | Setups (x|
the control you want described. A popup box =
describes the control.

|Sarnple j TliglEHternaI Dir . “wfm Databaze | Hist | Cursar | Meas |
Fhase Fef | Mask | TDR | Disp |
I ml”‘ls&lé‘zl*’l*l Mert | Horz I heq Trig

Trigger Source
" Esternal Direct

" Pattem Sync Pattern Syne Setup...l

T ot " External Prescaler

. : O el Cock[200kHe 7]
o ) ™ Clack Flﬁ-r'mrﬁ-m%‘?l vl

Clock Recovery

Select this option ta trigyer on & recovered clock signal from an
optical sampling maculs. Select kath the channel to trigger on (it
mote than one sampling maduls cortaing clock recovery) and
the desired clock recavery rate (at least for the selected
channell, When Clack Recavery is sslected a3 the trigasy
source, the instrument autamaticaly returns 1o the last
clock-recovery channel selected (from Default Setup, this would
ke the oweest clock recovery channel svailable).
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Getting Acquainted with Your Instrument

For in-depth, contextual overviews, most N
dialog boxes have a Help button. Click the Fosition IEE-SUDD”S E
button to open the help system with an

overview of the dialog box that is currently Color Ii[

displayed.

Help Topics Back Frint Options | E<s | 23

Cursor Setup dialog box

Use this dislog box to set up the cursor properties and display.

Overview \< Function \< Cursor 1 \< Cursor 2 \< B ackgrounder \

Setups EHE Setup Dialog-box Overview
Phase Ref | Mazk | TDR I Dizp Thiz dialog box gathers all controlz for cursor setup
Wert I Harz I . I T such &z cursar function and cursor 1 and cursor 2
Win Database | Hi b | Mg seftings.
t b urzor
— = e See Cursor Function Settings for information on the
—Functon———————————— different cursor types.
bs
C of @ You can click the tabs or click in the dislog box
" Vertical Bars displayed at left to read more about the contrals.

= Horizantal Bars What do you want to do next?
(" W aveform _I Learn mare about cursor controls.

Heote step-hy-step procedure for sefting up cursor
T controls.

Source Main C2 A|

Pasition 40.20ns 3

Caolar I_ hd I LI

You can search for in-depth help from the Help Contents and Index

application menu bar: select Help and then Getting Started Guide

select HELP Contents & Index. i easurements Center
tdeasurements Reference
Programmer Guide
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Inspect Your Instrument

Use the following procedure to verify the functionality of your instrument. For a complete performance verification, see the

Inspect Your Instrument

Performance Verification section in the optional service manual.

Verify Internal Diagnostics Pass

1. Install all modules to be diagnosed.

2. Power on the instrument and wait
20 minutes for the warm-up period.

3. From the Utilities menu, select
Diagnostics....

DSAB8200 Quick Start User Manual
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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 B
to select the rest. All entries should be Subsystem Level | arsa Lavel | TestLavel
hlghllghted Subsystems Failures
trol Proc o 1
6. In the Run box, leave Loop and Halt on | 0 [ i
Failure unchecked. . I Loop >j
) y [ Halt on failure 6
7. Click Run. 5 e
8. Verify that Pass appears as Status in . ; Laop caurt:
the dialog box when the diagnostics
complete. If diagnostic failures occur, G|
contact your local Tektronix service
personnel. -
Subsystem: Acquisition 8
Area: Vertical
Test: &/D Convert/DAC Load
TR 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. When installing a module or moving a module to another compartment, you must power on the instrument and
allow the temperature (of the instrument and module(s)) to reach a stable equilibrium (normally 20 minutes). Then, run
Compensation from the Utilities menu. This ensures the instrument meets the published specifications.

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

Signal Path Compensation

This procedure compensates the signal path of each installed module (for the current temperature) to enhance measurement
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.

B 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 compensation
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. | }
L = - ]
2. Install all terminations and dustcovers. o oo @«O
. . . . [ i B 0w, RO S
Failure to install the 50 Q terminations T
on electrical inputs can yield erroneous Yo o o
compensation failures or results. ‘ =2 0249 0
’ o 02O o
3. Power on the instrument and wait @ !.gﬁ S
20 minutes for the warm-up period. o =) O
) (=) |
@ 2 | ©
&
[ ote] [ A | |
o O O @) had
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Optimizing Measurement Accuracy

26

4,

10.

1.

Select Compensation...

In the Compensation dialog box, note
that the main instrument (mainframe)
and sampling modules are listed. The
temperature change from the last
compensation is also listed.

Wait until the Status for all items you
want to compensate changes from Warm
Up to Pass, Fail, or Comp Req’d.

Under Select Action, select Compensate
and Save (default).

From the top dropdown list, choose All
(default selection) to select the main
instrument and all its modules as targets
to compensate.

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 information for
your sampling module) when following
these instructions.

Verify that the compensation routines
pass.

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

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.

www.valuetronics.com
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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 to compensate all vertical bandwidth and filter selections.
(See page 25, Signal Path Compensation.)

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 be dark-level [ ——r—
calibrated. Set the acquisition system to S S S Sz@
run continuously. oo ODoD
= o o o
o O =20 O
(e ]
@:co”
B \
| © E
SES) | | || | O
9) O O O
CJ CJ
2. Use the Vertical buttons to select the VERTICAL
channel to be compensated.
@ =
€D
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Optimizing Measurement Accuracy

3. From the application menu bar, click Fle Edt View | Setup Utities Applica

Setup, and then click Vertical. @ Ee—— cicdl |
Harizontal
IF'uIse '”Kp\ Acquire
e ] Trigaer
M eazurement
task
Diizplay
Hiztagram
Cursors
Wit Databaze
TOR
Phase Reference

To run the Dark-Level compensation:

4. In Vert Setup dialog box, click the Dark

Level button under Compensation. @ Dark Level... |

Compensate

Follow the instructions on screen.
Uzer W avelength Gain |

Repeat steps 2 and 4 for any
additional optical channels you want to
compensate.

To run the User Wavelength Gain
compensation (for custom input signals):

5. Attach an optical signal, with a precisely
known amount of optical power, to the | 1
optical module input. 2o =0
Use an independently-calibrated average oon Do
optical power meter to measure this o 2 &2
. . o Q0 =20 O
power precisely. Then connect the signal S =
to the optical module using the same S 0“0 o
fiber cables. S Q Q
(9
| &t ©
L o o] || | | 0
O O O O
CJ L CJ
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Optimizing Measurement Accuracy

6. In Vert Setup dialog box, click the Compensate ————
User Wavelength Gain button under
Compensate. Follow the instructions on { M

the screen. Userwavelength Gain,.. I

7. In the User Wavelength Gain
Compensation dialog box, set the
wavelength and power of the signal to be

User Wavelength Gain Compensation B4

©ee @

applied to the channel. derarE e Elrm
Pawer: W’
8. Press the OK button to execute the
compensation. x| carcel_|
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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.

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 proper probing/connecting
techniques. See the user manual for the
sampling module you have chosen.

900
00
)

(e R

0

2. Connect an appropriate trigger signal to
the instrument. (See page 37, Triggers.)

noo
O opl
@]

W o

000000000 DO

()0 o0000

O

0

N
O

N

®
o oo

3. Push the CH button (turns amber) to VERTICAL
assign the waveform buttons (1 - 8) to
operate on channel waveforms, then
select the proper waveform button.

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.

JEEEEEEE g
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4. Use the Vertical Offset knob to adjust
the selected waveform on the screen.
Use the Vertical Scale and Position
knobs to adjust the display.

5. Push the View Main button to make
sure that the main time base view is
selected. Use horizontal knobs to scale
and position the waveform on the screen
and to set sample resolution.

Quick Tips

B You can click a waveform trace or its reference indicator with the mouse pointer (or touch screen) to select it.

VERTICAL

HORIZONTAL m—

(e

VEW 4 POSITION D
ENE

RESOLUTIC:

@Ncms @ Positioned horizontally

DETAL
(| SCALE |>

€

Offset vertically

i

N i

f
I\ﬁ
l hd

——

N\ f

i

Scaled vertically

Scaled horizontally

L 7777‘77

B Push AUTOSET to quickly set up instrument parameters based on the input signal.

B 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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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 Autoset.

If you use Autoset when one or more

channels are displayed, the instrument

uses the selected channel for horizontal (s
scaling. Vertically, all channels in use are

individually scaled.

Quick Tip

m  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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Accessing the Setup Dialog Boxes

1. You can access the Setup dialog boxes
by using the front panel buttons, the file
menu, or the toolbar.

2. Click on the tabs to select among the
setup dialog boxes.

DSAB8200 Quick Start User Manual
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SETUP
DIALOGS

e \/ERTICAL

ACQUISITION

MENU

AORIZONTAL === TRIGGER ™

MENU | MENU

MENU |

@

File EdV Wiew

Setup Utiities  Applica

ical

S| B[ fe |
IF'uIse v”mpl

480.0mY

Huorizontal
Aeguire
Trigaer

M easurement
M ask

Display
Hiztogram
Cursors

Wi D atabase
TDR

FPhase Reterence

Setypgess™==" ——=lg] |
rhase Ref | Mask | TOR | Disp |
Werk | Horz | Acq | Trig |'
*w/fm D atabase I Hist | Cursor  Meas

@
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Changing the Acquisition Mode

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

1.

34

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 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
H  Print Screen to File
= Print Screen to Printer

H Save all Waveforms

Enter a filename if you selected Print to
File or Save all Waveforms.

Select Ring Bell if you want an audio
notice when the acquisition stops.

www.valuetronics.com

@

| ACQUISITION

Sews @M

PhaseRef | Mask | TOR | Disp |
“/fm Database | Hist | Cursor I Meas |
“ert | Horz A | Trig

—Acquisiion Mode

i Average

I E
" Ervelope n

—Stopafter

% Run/Stop Button Only
' Condition

INumber of Acquisitions jl |

1 ‘

— Stap Action

INDne 'l

Filzharme

|
| J

" RingEell

Help |

@
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8. Press RUN/STOP to start the acquisition.

9. Press RUN/STOP again to stop the
acquisition. — ACQUISITION

CLEAR RUN/ )
MENU DATA STOP @

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

m If 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.

Setting the Display Style

1. Select Disp to start setting the display |
styles. */fm D atabase | Hist | Cursor | Meas |
. Yert Haorz A Tri |
2. Choose a display style. Bhacs Hl, | Maskl | s | i @
Normal selects a display with no Gl
acquisition data persistence. (% Momal
Waveforms are displayed with the new :
data from ongoing acquisitions replacing Interpolation [Sirix ¥
data acquired from previous acquisitions. @
Show Vectors turns on display lines ® Vo SlPewsizED
between waveform dots; deselect to Time. | =
display only dots. -~
_ Infinite Persi
Select an Interpolation mode from the finte Pesstence
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.
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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
graticule style and the graticule color and Shyle Fal =

screen background.
@ Background Il:l 'I
Faregraund I- 'I

36 DSA8200 Quick Start User Manual
www.valuetronics.com



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:

®E  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.

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

B Aninternal 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.

B Apattern (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 the following table.

Table 1: Application-based triggering

Application Source to use
Communications (optical) serial Set source to Clock Recovery, set the clock-recovery type, and use an optical
NRZ data signals 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 Set source to Internal Clock to use the internal clock of the instrument (TDR clock),

electrical sampling module and select the appropriate clock frequency. Disconnect any signal connected to the

equipped with TDR External 10 MHz Reference Input when using the Internal clock.

Measurements on systems with a Set source to External Direct or External Prescaler as appropriate and connect the

synchronized pretrigger signal pretrigger signal.

Any application requiring that the Set source to External Direct or External Prescaler as appropriate. Use a signal

input signal provide the trigger 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 Set source to External Direct and use a Tektronix probe.

probe the trigger source

Any application requiring that you Set source to External Direct, select Gated Trigger, and use a TTL connection to

perform special measurements trigger gate.

using gated trigger

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.

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.
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Gated Trigger Connector (Option GT Equipped)

You can attach a BNC cable to the External Gate input at the 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.
B 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.

B 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.

Holdoff Holdoff Holdoff
Trigger level ~— [ M ] 1 [] A [ m

JUU oo oo

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.

1. Press the trigger MENU button to display = TRIGGER ==
. : ps [ 7] x|
the Trlg SetuP dlalOg box. ‘Wi Database | Hist I Cursar | Meas I @
2. Select a trigger source. Phase Fef | Mask | T0R | Disa |
Werk I Horz | Acg Trig
3. Select a trigger mode: Auto or Normal. - Tringer Sauice
=" Estemal Direct

4. Select the trigger S|Ope. " Pattern Sync Fattemn Sync Setup.. :

5. Select a trigger level. Click Set to 50% @ & B R _
to automatically set the trigger level to C imemnslCock  [2006He =] [Patensyne ]| [Fsme|
50% of the trigger signal amplitude. C Clock Recovery | | | 45|32 ||

. Clock Recovery Outputs
6. Set the trigger holdoff value. o1 :
Maone "l [EfifE..

7. Select an Enhanced Triggering setting. Mone 2 0=

8. If the trigger source is set to Pattern I—ﬁ‘:'d‘ - (S'C‘W |
Sync, select Pattern Sync Setup.... This iartien s eimel| N o e @
option is only available with a Pattern Level
Ss/nc modulg. @ !_ feor. v BES] - [SelioBne |

Enhanced Triggerirg—————————
™ High Frequency Triggering
@ [C Gated Trigger
Holdoff [5.000ps B« den I @

Quick Tips

= Selecting External Direct as the trigger source requires an appropriate trigger signal be connected to the TRIGGER
DIRECT INPUT connector.

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

B Selecting External Prescaler as the trigger source requires an appropriate trigger signal be connected to the TRIGGER
PRESCALE INPUT connector.

B Selecting External Prescaler sets the trigger Mode to Normal.

m  Selecting Internal Clock uses the clock frequency setting in the pulldown list.

u

40

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

m  Select the channel Source where the
pattern sync module is installed.

m  Select the Data Rate (bit rate)
(default is 2.48832 Gbps).

m  Select the Pattern Length (default is
127).

E  Select a Data:Clock Ratio
(data-to-clock ratio) (default is
1:1).

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

Use the AutoSync feature to
automatically 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

®

Pattern Sync

= Pattern Sync Module

—AutaSync Ophons

Source C7 - B AuteEune |
Data Fiate |522.1 Mbps E List...l [ DataRate
Pattern - :
Length |12T bite: E List.. | ™ Pattem Length
E:{%C‘mk'” = Edi.||| ™ Datallock Ratio
r— FrameScan
: Scan Bits
Relative  [p [ Enabled |84 E
Trigger Bit |
L
Claze I Help |

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.

Triggers

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.

For highest reliability and speed, it's recommended to manually enter as many control values as possible. The control
value must be unchecked in the AutoSync Options to allow manual entry.
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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.
You can use a phase reference module (such as the 82A04) for triggering. (See page 60, Phase Reference.)

1. Check the READY and TRIG'D Fie Edi View Seup Utiiies Appications Heln [iiggered I Tbwenx | | %]

front-panel controls to determine the S| 28| £ || i| <2 | RikzSiap)| Aca o [Samele | =] Tiig[Ciock Recovery =] [F75050 s | 2|
trlgger status. IPuIse jIAmpIitudej Imluunlmlmll]'l][ mlmlu}l;:lg: *l*lﬂ;gljﬂ]l = \f\.lml.ﬁl =1
R, [P o= cr 5o

REFRTTL

== TRIGGER ==

MENU

LEVEL

READY
TRIGD

SET
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Analyzing Waveforms

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, @ =
reference, or math waveform.
2. Select one of the signal (waveform) e Bt aw S Uifires Apd
types and then select a category from
the measurement bar. %' 5@' £ |ﬁ|:l1.|:| .1.?-"-

measurement tool bar.

3. Click the measurement you want in the @ Ipuhe |T|m|r'|g J fl-,‘ﬁlrh

4. Read the results in the measurements
readout.

File. Edit “iew Setup Utilities .-i'-.p|-:|l

&\ | £ ||| | Fisies|

IF'uIse Tl Timirg J iz"l"gl"q
Amplitude

Enn_nm ] _

Tlrulr'u

Utlitiez  Applications Help |Triggered |

j-.ﬁ.cq Mode |Sample | Trig|Extemal Diect 7]
® rhwlml AN als]alslnlalA]

Measurement

Rize <5 A,
ad 136430
Min S09.056p=
@ Max S56.5090s
P =231.698ps

o 5.357199p=
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Analyzing Waveforms

To see statistics:
5 @ _é____é____iCSWD.Ddeiv

Right click on any measurement readout

to display its context menu. TN LT

218.1718ps
6. Select Show Statistics to display
measurement statistics in the
measurement readout.

To show annotations:

T T PhaseRef{C5_C6)
: : oif
7. Right click on any measurement readout R
to display its context menu. @ R ics 100 0mivielv

Measurement
8. Select Show Annotations to display T T
annotations that indicate which portion of Sl Anrateliars

Rize ©C3 M,

at 221.4202ps
the waveform is being measured as well e
as reference levels for the measurement. @
9. Note the portion of the waveform being € T !
measured. : :
10. Note the reference levels for the SR e N V= e
measurement. i 5 / |
L | |
: ; ;
E / |
[ | |
i |
E . AR S -
,,.__;.:.WM._._._._E .................
i i
i i
402.4mY I, | 190.0ps/iv
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Analyzing Waveforms

To measure a waveform database:

11. From the application menu bar, select Phase el | Mask | TOR | Diss |
Setup, and then select Meas L 7 R R
P, ' “wfm Database I Hist |Eursor Meas o @
In the Meas Setup dialog box, make
y - p 0 F
sure the measurement (one of Meas 1 [Meas1 =] FeiOn Ju
through Meas 8) is selected. Select Meas | £5 Frequency

Value [103 548772405510 MHz

12. In the Source tab, check the Use Wfm
. Shiow Stats I Clear Staks I
Database option.

ISnurce‘l SnurceZ' Set to Deraultl

Founce |Hegi0n| HiLowl HefLeveIl

IMain CH ‘l
@ ||_ Usze 'Wim Database  Clear |

Signal Twype——————————
’( Pulzz MRZ RZ

EE=

[¥ Statistics  Weighting |32 E
[¥ Annatations &‘
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Analyzing Waveforms

To localize a measurement:

Setups BE
13. Select Meas. PhaseRef | Mask | TOR | Disp |
Wert | Horz Aeq Trig |
14. Select the Region tab. fm D atabaze | Hist | Cuzor Mease! @
15. Click the On box to turn gating on and to [Meas1 =] B2 0n v
display the gates on screen.  Select Meas | C3PKPE

Value [280,000000 v

16. Use the G1 (Gate1) and G2 spin controls ShowStas | CiearStais |

to adjust the gates on screen such that
the area to measure is between the [Sourcel Source2| Setto Defaul]

gates. Suwiee © Region | HILOWl HefLeveII
7GU\U

17. Cligk the Annotations box to Qisplgy T i
which portion of the waveform is being [
measured and the reference levels for @ G2 fo0.0% EIE R |

that measurement.

¥ Statistics We|ght|ng 30 .

@ [V Annctations &l

Gate G1 Gate G2

| S00 Opsidiv

Gl 1, S IS SIS PRI AP

Quick Tips

m  |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.

B 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.
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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 displayed
(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

()

Analyzing Waveforms

P s e (7]

Measurement
Riga <3
218.3180ps

ca Ny
1 Fil4368ns

Frd

PhaseFief | Mask | TOR | Disp |
et | Horz I Ao | Trig |
“wifm D atabase | Hist | Cursor  Meas ‘

@

Meas 3 'lp On

Meaz 4
Meas 5 ats

feaz 1 ;
Moo 3 C3 Perind i
4453305 ps

|
@

Clear Stats I
Meas B

FMeas 7
Meas B url::EEl Setto Defaulll

Meas 3 ~| ¥ On

Pulze Measurements |

i

Pulse - Timing 3

E

\‘ Pulze - Amplitude Y Flear Stats I

[ Pulze - Area ¥ Lt o Default I

]
e el o
Select Meas | Not Defined
Walue I
ShowStats I [ElEanStats I

IMeas1 "lrnn E’ll
Select Meas | C1 Frequency |i

YWalue I
ShowStats I Clear Stats I

®

@

m  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 Setups K|
active cursor is represented by a solid PhaseRef | Mask | TDR | Disp
line. Wert | Harz I seq | Trg
wJifm D atabase | Hist Cursor | Meas
3. Turn the General Purpose knob to Funclion
position each cursor on the waveform to - o

measure the feature that interests you. el

0l

L@

4, Vertical bars (V Bars) measure time
(horizontal) parameters.

(B

3 18psi

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

VA A

T AR
= [ Sl

L ..... S .

502 gmy i : i i i i 3p1,8psiiv
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6. Waveform cursors measure vertical and :
horizontal parameters simultaneously. i I
Waveform cursors are attached to the L e : ,'r” T
waveform and track with the waveform j ' o
points. . £ S @
ko I
I
I
g I
I
I ‘
amy 1 1 3pey
7. Read cursor measurement results on the Fle Edt View Selue Uiie: Applcalions e [Tiggersd | ot |||
dlsplay S| £ ||| 2| FisSion | tcaMode [sampie =] Tig[Eremalvvect =] [Sa00mv B aon | K2

T §lPhaseRel(C5 6

. Off

P Treee ] |l el ] =T lalz
T T T T

8. Click this button to toggle the cursor al
readouts on and off.

G35 100 .0m Wiy

Cursors(Mn C3)
Jvt -17e224my
vz -101517mY

by <74 7070y
in 20 6500ns
12 22.3000ns
13 1.65000ns
4t BOB.0E1MHz

2

560 Dpsiif

S00.0mY:

; ‘ ol ;
Jc3 ~| [ronomv B frov [ @ || @, | b0 cooes B [ere0on °g|| 59 Pm /202004

Quick Tips

= Cursors require that at least one waveform is selected on the screen.

®m  Waveform cursors are not available if a waveform database is selected.
B You can drag a cursor to place it relative to the waveform.

B You can assign each cursor to a different waveform to measure differences between waveforms. Make these selections
in the Cursor setup dialog box.

= |f 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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Analyzing Waveforms

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 e VERTICAL e
or twice if needed) to display the Define on ) (@)

Math dialog box.

@

2. Click the Math Waveform drop-down list

in the dialog box and select one of the Mathw/aysiom Math Exy

eight available math waveforms. —_| — @
3. Use the dialog box to define a math et

expression. Some guidelines for creating ‘E”:gi fo'f”[ VS"’T[[

your expression follow: v" Avgg[ Mﬁ'n[

®  Sources (C1-C8, R1-R8, and
Meas 1 - Meas 8) should be set up
before you use them (references and @
automated measurement scalars

. Define Math EHE
should be defined).
I ath Waveform I ath Expre ssion
®m  Elements that appear grayed out -] oo
cannot be selected because they N | e —
would result in an iIIegaI entry. |/l Diff( Ymag( Filte c1] 2| c3| ce P (R [
Expi Log( St Ln C5) C&| C7 || o ) 7lela
SETEUE Avg( tin e B EE) EEf R 213 4|58
- EE) EE] F F\L | 1(0 Eez
[J |8 B
-~ Measurement Scalars
Backspace| FiltelF!isetimelLDDD"1S ]E Meast | Measz | Measa | Measd
Clear | Filter Mode IW ffeast | | feast| feast | MeasE
(FE I Aapl | Cancel | Help |
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4. Use the filter controls in the dialog box
to apply a filter to the math waveform
defined by the expression.

5. When you have defined the expression,
click Apply.

6. Select the Math Waveform On box, so
that the waveform displays.

Quick Tip

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

Analyzing Waveforms

Define Math EHE
M ath Waveform I ath Expression
Bl roon| |
i~ Function: S ourc
Inta[ D[ Wmag| Filter( C1| C2) C3) C4 + /
Expl Log| St Ln[ C5| E&| C7] C& E| 78|49
ETEUE Avg( tin e il R PR R 213|458
= A BE| E] EE 110 Ee
Hum fwvgs I2 =l
) i~ Me. urement Scalars
Backspace| FiltelF!isetimelLDDD"1S jg Wel sl | Measz | Measa | Measd
Clear | Filter Mode IW o/ dast | Weast | FeasT | feass
N
(FE I = P71 Cancel | Help |
Define Math EHE
i~ Math Waveform - —— Math Expression
M1 x| W on | [AvalC3Ca
i~ Function: — Sourc
[tal [’ ) Rl | B2 C2) 4 + !
Expl Lo St [Lri C5| & | E7] 2 N I R
Ve [0 vl Hin M =i [ R e 2| = e e
it 1= LRI RieS ([N [N Bes
Mum Awgs I2
Oy ~ Measurement 5calars
Backspace| FiItelHisetime|1DDD”S ]E teas] | teas? | Meas3 | Measd
U | Filter Mode. | Certered || ||| Fiks | hiemst | hiemsr [[fizese

oK. | _Appl_l,l_l Cancel | Help |

®

click the Clear button, which discards its previous math expression.
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Analyzing Waveforms

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, histograms,

52

and mask testing.

1. Click Wfm Database in the Setup dialog
box.

2. From the pulldown menu under
Database, 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 waveforms
that are included in the waveform
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
occurring pixels by reversing the
intensity/color assignments to each
grading partition.

10. Select one of the four grading methods.

11. If you selected one of the two
Emphasized grading methods, slide the
Emphasize Counts percentage control
to specify the range of counts you want
emphasized.

Quick Tip

@

®
®

Sewps . ER

PhaseRef | Mpsk | TDOR | Disp
“ert | Horz | 2 | Trig
Wifm Database IHist 1= 100,

—Databaze

ImeDE1 L] ' On v Display

Souce 2
| IMainES A| Clear Data I‘

Persistence
’76‘ Infirite %%
" Varable 3l —
1 2000

gl i IE'DD E.
Samples |1

Dizplap O ptions
" Calar
C Intensiy

Grading Method IEmphasized a _'i

’, Emphasize Caunts

[
== ’
]

[ nvert

Help I

@G @ 66

®  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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Analyzing Waveforms

Display a Communication Signal

1. Carefully install the sampling module in
the instrument. (See page 6, Installing EEEENS)
Modules.) Also, read the user manual for Pl
your specific module. So o o
o O © O O
2. Connect signals to your sampling § 020 -
module. 5O O
CAUTION. Always observe static-safe [
procedures and cautions as outlined in { ] { ] O
your sampling-module user manual when . || | | | | ‘ o
connecting signals. o o O O

o, /@

3. Select the channel that you want to

A . : Setups [ 2 | X]
display in the Mask setup dialog box. Wi Databass | Hist | Cursor | Mess |
A | | T |
4. Select the communication standard. vet | W fig Sy
PhassRef Mask | TOR | Di | DC1/5TH0 |
5. Click Autoset in the Mask setup dialog ~Source m
: 1
box or on the front panel. Main 1 & b7 Enable Hesk Counts @ gg}g;sm_gl
Comm Standard G Naone Oc-24
Ethernet » 0C-36
¥ Use'wim Database Clear Data Fibre Channel Optical  » OC-48/5TM-18
4' Fibre Chanrel Electical » FECZ2.66E Gb/'s
— Dizplay IrfinB and 3 OC-192/5THM-E4
¥ Mask Calor Iﬁ' FCl Express 3 FEC10.EE Gb/'s
[ Rapid 10 »  FECID.7I Gb/s
~Mask Marging ——————————— 585 v OCTER/STM-256
. SATA b FEC42.66 Ghis
7 on e IS.D% E
Sl SOMET [SDH) Y FEC4302Gb/s
—Autoset S #<Fl ¥
HiLaww b ethod—— Lzer
' Automatic &+ Mean
" Manual " Mode
=)
Mask Edi . | Heb | ”
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Analyzing Waveforms

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. WimDistabase | Hist | Cursor | Meas |
i

Wert I Haorz I Aog I Trg 1

PhaseRel  Mask | TOR Do |

2. Select a standard mask in the OC-1/5TH-0 |

Mask setup dialog box. Selecting a m
communication standard or user-defined oSS @ EE‘?MTM )
i . tain C1 4 [ [ Enable task Counts ) :
mask automatically: | ! DCE
= Displays the mask on screen and FRIRSEESE\ 4 E;r:nel , Egig
autosets for the mask if Automatic is W Use'win Dotabse  Clear Data I Fiore Charnel Opical ~ »  (CAS/STH-16
checked in the dialog box. I« Fitre Charnel Electical »  FEC2.665 Ghds
Enabl K -~ C izplay InfiriBtand 4 OC-192/5TM-B4
B Enables mask testing. L —_, PCI Express b FECI0ER Gh's
. - 17 sk color [ Riapid 10 »  FECIO7I Gbis
®m Displays mask count statistics in the — 545 > OC7EBASTM-256
mask readout. A mask does not @ SATA P FEC4ZER Ghis
have to be displayed to have mask SONET (SDH] FEC43.02 Gbv's
counting enabled.
e
3. If you want, disable mask counts.
(Selecting a mask in step 2 automatically
enabled them.)
4. Check Use Wfm Database to use a
waveform database as the waveform
source.
5. You can enable margins to explore Mask Margins—
design margins of your communications (F On Margin [50%  EI
signal.
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Analyzing Waveforms

HiLow Method

To autoset the waveform to mask: fButazet
’V = hiean

i Automatic

6. Click the Autoset button to perform a

manual autoset on the mask-source
waveform.

Select the HiLow Method used to
determine 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.

9.

10.

1.

Click Acq in the Setup menu.

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

In the Condition pulldown list, select

a mask-related criteria, such as Mask
Total Hits and set a count, such as 1, in
the count box.

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

Push the RUN/STOP button to restart
acquisition, if stopped.
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— ACQUISITION

£ tdanual " hode

Autoset

=P

Setups

Wi Lassace | Hist

Wert I Horz Acg

[2]x]
PhaseRef | Mask | TOR | Oisp |

I Trig

| Curgor | Meas |

— Stop After

™ Run/Stop Button Onls
& Condition

|Mask Tatal Hits

1

— Stop Lchion

[
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Filename
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Analyzing Waveforms

ACQUISITION

CLEAR
12. To restart after a Stop After condition @
occurs, push the front-panel CLEAR
DATA button.

To restart testing:

Source

Main C1 =« | ¥ Enaile Mask Counts

Camm Standard

¥ Uszewim Database  Clear Data |

13. Read the mask-hits count in the readout. Fio E61 Vi Sl Uilss Ao ol oo Ao G772 780 e 1]
S| £ |A[nZ] 2] Funson | soatiode Bane =] Tia[Evoral e ] [2500my B | Ao | A2]

Puse (o] [ampitde =] maa o [ e e o o = s e [ =i

TS o
Mask? 5160988
Maska 0
__ | |Total Steoss
2| Wi 20621

sz, [3 | i530psi

Joi o] [oonew B res 20w B = Q[Q [153.0psi (@] [po48ns B | 1242PM 311300

Quick Tips

B 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.

B 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.

B 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.

B 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

Analyzing Waveforms

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.
Click Enabled in FrameScan.

Click Auto Position.

> o pn

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

- Timebase

I Cursor I Meas

I ain T B -

I?BS.meitSMiV E

57 . 32hits

IB.‘I 40ps
Fecord Length ISDD E

Horizontal
Reference

Al Timebase:

Scale
Pasition

Resalution

100.0%

Mode ILDCk to Int. 10kHz 'l

Unit: |

" Seconds ¢ Bits O Distance

Comm Standard Mone 3
Bit Rate [2 4583200 Ghps

|— FrameScan——————
[+ Enabled ¥ &uto Position

Start Bit Scan Bits
|4? E |B4 H

®

® =T @
r

:

Frame sync pulse

Repeating data stream

File Edit View Setup Utiities Applicg

b [52 Waveloms

[HiMskT otal 665772 of 750

Tektront .| X]|

|2 5 |w|ni| 2| Funston |/ flereie 7] Tie[Ewama Dir ] oo BE o N2

[Puse (2] [ampitude ] i [ | i) A | 7= | S| e [ e [ T [0
SCEMNING: Bit
CipE
R

S E

©150.00p ¥
Mask(Mg 1 C1)
0C-12/5THH
Maskl 0
Maskz 83

Maska 0

719y

SCANNING] Bit 5 '545e-0083 Total 83

2 Wawetorms 110

247 Opsiliv (ézz hbitsisec)]

i a| [eooouv @ [r2rau [ main [ @ gl 000k B[ [36 3560

8:30AM 3/17/00

= The Start Bit control determines the starting horizontal position that FrameScan uses for each acquisition scanning cycle.
The Auto Position control must be on to use the Start Bit.
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Analyzing Waveforms

®  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.

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. [Sonws e

2. Click the channel button to automatically win Database | Hist | C“’SDI’ | Mess
display the incident and reflected steps @ ver | Hoz | aca ] Tig

by automating the followirg tasks: Firass T | e TOR | Disp
y automating the following tasks: Pt TOR G ACH

= Turns on the channel. i shaly | |0 Ll

o |
- .
Turns on a step. El_nllrr S| -
m  Sets trigger source to Internal Clock. @

i | B
B Sets acquisition to Averaging. ﬂlm i :,I__[

1
m  Changes display style to Show

Vectors @ El_l_l Fil “le = @
: Dif

Ch I I =
3. Select a channel pair to perform a el - P

differential TDR measurement. Press El_' r | r =
Diff to automatically set up the differential ﬂ|
measurement for the channel pair. El_l = -

All the tasks listed in step 2 are performed @ pelieliEsn———— [y | @

for both channels and the pulse polarity [Ics =] osoow T

of the second channel is set to negative. ;gﬁ;}ﬁft | e |
4. Click the polarity button to toggle the
step edge.

5. Set the vertical scale Units to V (volts), Q

(ohms), or p (rho).

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

7. Set the Deskew percent value.
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Analyzing Waveforms

8. Press TDR Autoset Properties to
display the Autoset Properties dialog box
to prepare the TDR autoset.

Quick Tips
B Use a lower internal clock rate to examine long cables.

B 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. (See page 72, Skew and Deskewing.)
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Analyzing Waveforms

Phase Reference

Use the Phase Reference module, and the phase-correction timebase that it supports, when you need to acquire with ultra
low jitter. Using this mode reduces 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) 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 Ref in the Setup menu to
display the Phase Reference dialog box.

2. Turn Phase Correction on by checking
either Free Run or Triggered.

®  Free Run: A trigger is automatically
generated. Multi-clock-cycle-period
displayed signals are synchronous
with the phase reference but overlaid.

E  Triggered: Samples are corrected
for horizontal position per the phase
reference supplied, but otherwise
have all the attributes of a triggered
waveform.

B Triggered (SSC): Phase correction
is active and the trigger is used to
determine the horizontal acquisition
window. The instrument assumes
some amount of Spread Spectrum
Clocking contained on the phase
reference input clock.

3. Click the Source control to select the
module to which you connected the
clock (if more than one phase reference
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.
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“wfm Database | Hiat
Wert | Haorz I Acg
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— Phase Correction

o

I Trig
| Disp
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5. Press the Characterize button to

characterize the clock signal attached to

the phase reference module.

Quick Tips

Analyzing Waveforms

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

®  The instrument accommodates up to approximately 5000 ppm of SSC.

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.
2. Check the Enable Histogram box.

3. Click the Source button to select the
waveform source.

4. Select a vertical or horizontal histogram.

DSAB8200 Quick Start User Manual
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Analyzing Waveforms

5. Click and drag the edges of the histogram
box to enclose a portion of the waveform.

6. The histogram displays at the edge of
the graticule. The histogram statistics
are displayed in the readout.
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Document Your Results

Analyzing Waveforms

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:

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

m  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.

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

2. To export waveform data, click Export
Waveform in the File menu.

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

4. To copy a screen image into another
application, choose the Print to file
option in the print dialog box. 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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ELX-3564 Network Element Test Report

Ujdk donnf Iifm fkfo Idm dd_gpmnrbw dkjd_djs sbs dkd If f fkjdsmshd dikd dd. O jd ddjdmd dkdd
pdhas fiskdmdmfk f kf vkf fkjvpo fjd p. dfo sdekjg bn io jzkv Iv lvm. Pidm d ddn. Ybdgid ELX-3564
djdmd. Gfm fkfo 1dm dd gpmnrbw dkjd djs sbs dkd If f fkjdsmshd dikd dd. O jd ddjdmdjdkddf pdhas
fjskdmd.

Yhdgid FLX-3564 didmd.
donnf Iflfm fkfo ldm dd

Gfm fkfo Idm dd_gpmarbw dkjd djs shs dkd 1f £ fkjdsmshd djkd dd. Ujdk
nrbw dkjd dis sbs dkd 1f £ fijdsmshd dikd dd. Gfim fkfo Idm dd_gpmnrbw
. dkid djs sbs dkd If £ fkjdsmshd dikd dd
o Uidk donnf Ififm fkfo ldm dd gpmarbw
dkid djs sbs dkd If f fkjdsmshd djkd dd.O
id pdhas fjskdmdmfk £ kf
Vkf fkjvpo fid p. dfo sdekjg bn io jzkv Iv
Ivm. Pidm d ddn. Ybdgjd ELX-3564 djdmd.
Gfm fkfo ldm ddgpmnrbw dkjd ~djs sbs
dkd If f fkjdsmshd djkd dd. O jd
ddidmdidkddf pdhas fiskdmd.

Ybdgid  FLX-3564  didmd. O jd
ddidmdjdkddf pdhas fiskdmdmfk £ Kf Vkf
fkjvpo fid p. dfo sdekjg bn io jzkv Iy lvm.
Pidm d ddn. Ybdgjd ELX-3564 didmd. Gfm
fkfo ldm dd_gpmnrbw dkjd djs sbs dkd If f
fhjdsmshd djkd dd. i fkfo Idm - dd
gpmnrbw dkjd djs sbs dkd If f fijdsmshd
djkd dd. Ujdk  donnf Ififm fkfo ldm dd
‘epmnrbw dkid djs sbs dkd If f fkjdsmshd djkd dd. O jd ddjdmdidkddf pdhas fiskdmdmfk £ kF vkf fijvpo
fid p. dfo sdekjg bn io jzkv Iv lvin. O jd ddjdmdjdkddf pdhas fiskdmd.

e =t V= = oo

Ujdnd pejfnm ELX-3564

Ujdk donnf Ififm fkfo Idm ddgpmnrbw dkjd djs sbs dkd If f fkjdsmshd dikd dd. O jd ddjdmdj dkddf
pdhas fiskdmdmik £ kf vkf figvpo fjd p. dfo. sdekjg bn io jzkv Iv lvm. Pidm d ddn. Yhdgjd ELX-3564
djdmd.
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Using the 80A05 Electrical Clock Recovery Module Examples

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
X ON/ OFF o
i I 50 2 AC
L)) "Tlo O o@|oO o@D =
! A A _ A A _ TRIGGER CLOCK
LOOSEN A N — 50Q— IN OUT— 50Q — OUT (118 FOR - 27 Gbis)
14VP-P)|  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.

O 00

O oopl0o0

0 \/

0 o00 O

2. Attach the input signal cables to the
80A05 module inputs and terminate the
signal outputs in 50 Q.

oo

00000000g 00

() 0Oo0p000

3. The 80A05 can then deliver a recovered
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 page 72, ©
Skew and Deskewing.) J

Jlo ool

80A05 module

N
Input signals
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Using the 80A05 Electrical Clock Recovery Module Examples

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.

1. Set your mainframe trigger source to
Clock Recovery for the channel the | |
80A05 occupies. 2oooO
2. Connect the ELECTRICAL SIGNAL S 27 272
OUT from the 80C12 module to the S coo o
ELECTRICAL SIGNAL IN of the 80A05 = O = O 4
using an electrical signal cable. = O O
3. Attach the optical input signal cable to the @)
80C12 and terminate the 80A05 signal
outputs in 50 Q. I 90 J[ fgdeote e 8
The 80A05 will deliver the recovered [ ] \ [ } [ ]
clock signal from the 80C12 to the C O O O O
mainframe. 5 T
ELECTRICAL SIGNAL OUT from 80A05 module
80C12 connected to ELECTRICAL
SIGNAL IN of 80A05
; Optical signal in
80C12 optical module
DSA8200 Quick Start User Manual 67

www.valuetronics.com



Using the 80A05 Electrical Clock Recovery Module Examples

Differential Clock Recovery and Acquisition

In this example, the electrical output signals of the 80A05 module 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
80EO03 inputs using a matched set of | = |
coaxial cables. g S g gj@
oo OO0d
2. Connect the output of the DUT to the 2o o o
80AO05 inputs using another set of © 020 O
matched coaxial cables. S 0°0 4
This differential setup may require = O Q
deskewing before measuring signals R
from your device under test (DUT). (See
page 72, Skew and Deskewing.) Lo o] | [ ] O
O
L Il Ly |
o @ O Q
e J
;/ 80E03 sampling module
Input signals from
DUT
80A0S module
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Probing with Low-Impedance Probes

Low-impedance 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 Q 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.

00o000]
0 000

2
.

80E0X module

T
s}
s}
s}
e}
o}
J
Q

80A05 module

Data input

SMA cable

Dual SMA P7380
Circuit under test cables
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 g g g g;@
value. oo OO O
(]
3. Use the External Attenuation window to < g o g g
adjust the value to achieve the proper = O = O
voltage reading (as measured with a = -
Pulse Mean Measurement). = Q Q DC
@ CALIBRATION
OUTPUT
L aine] | o]
[ [ gy |
o S O
T[T \ / ]
\ ;/ 80Exx module

80A05 module

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

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.

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

= |n 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 referred to as channel deskew. In addition, some modules (the 80E06, 80EQ7, 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 on page 74.) Common choices for the reference plane include:

®  The instrument front panel
B The inputs to a DUT (Device Under Test) attached to cables
®E  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
80AO05 or the connecting cables will be accounted for by the deskew procedure.
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Instrument Instrument Instrument

Ly i i

Reference plane at
instrument inputs
Reference

plane at DUT Reference

plane at DUT
within fixture

\
g
[ °

e — G —

DUT Fixture

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

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)

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.
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TDR Step Source
1. Display the TDR setup dialog box by Setups [
selecting TDR from the Setup menu. Ve | Woz | Aca | Tig |
2. Turn on the step by clicking the Preset wim Database | Hist LE;‘SD' | Heas |
button for the source channel. This will Phase Ret | Mack | ose |
turn on the step and set other scope Pees)  TOReER A0
parameters (such as trigger source) in OnFolarity) | On: Units
preparation for making measurements. ﬂl__|| r _| r | 'I
Dift
NOTE. Use only the rising edge polarity. e Sl B E | -[
Autoset in this mode will not find a
negative-going edge. E|_|_I EEiE | vl
it
o4 r r | _l
3. Turn off the display of the channel by —lQ —l
unchecking the ACQ On box for the El_‘ 7] ﬂ C e =
source channel. This channel does not m
need to be displayed. El# r ll r pE
4. Connect a cable or TDR probe to the (Lo S R Y P
source channel to use for injecting the biff
TDR step signal into the reference plane. Elg r £| Mo ~
Step Deskew————————— Tun
jcs =] [0.0osw glfm"
eps

TOR Autoset
Fropertez. .. 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 im0l (e | B M |
' PhassFef | Mask | TDR | Disp |

2. Connect the trigger signal to vet | Hoz | Acq Trig
the appropriate mainframe input [
(TRIGGER DIRECT INPUT or TRIGGER
PRESCALE INPUT). " Pattem S_l,ln-::
3. Connect a cable or TDR probe to the ) External Preaceier
low-repetition source signal that is " Intemnal Clock [z00kH2 =]
synchronous with the trigger signal e L T
to use for injecting the signal into the Clock Recovary Outputs

reference plane. |Nm.3 -[ Define._.l
IN':'”E-' ‘-'l De[ine._.l

— Mode Slope
™ bagto % Namal ’V'F o e
— Level

I4.4DDH‘|'-\" E Set bo 507 |

~ Enhanced Triggsnng
™ High Frequency Triggering
[T 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
INTERNAL CLOCK OUTPUT connector
on the front panel of the mainframe to
use for injecting the clock signal into the
reference plane.

NOTE. It might be necessary to use a 50 Q
terminated SMA T, a 50 Q terminated power
divider, or a 2 — 6 dB attenuator to reduce
the Internal Clock Output amplitude to an
acceptable amplitude for the module.

Setups EdE3

Wi Datahasel Hist | Eursorl Measz |

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

— Trigasr Sounce
= Enternal Diract

i Pattern Spne Pattemn Sync Setup...l

' Enternal Prescaler

" Clock Recovew I ]'

Clack Recovery Outputs

INune 'I Define._.l
[iore I o]

~ bode Slope
™ fagto % Nomal ’V'F o el
— Level

I4.4DDH‘|'-\" E SEL oSl 7 |

~ Enhanced Triggerng
I | High Frequerey Tnggeing

[ Gated Trigger

HoldofflS.DDDus E Help |

Skew and Deskewing

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
deskew signal types and reference
planes, inject your selected source signal
at the selected reference plane for the +
channel. Turn Ch5 on.

From the Utilities menu, select Autoset
Properties to display the Autoset
Properties dialog box. Choose Edge
Mode then click the Autoset button to
autoset the signal. Click Close to close
the dialog box.

Turn on acquisition averaging by clicking
on the Acq Mode drop down control and
choose Average.

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

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.

Autoset Properties | 2] |

—Mode — Ophons
" Period ¥ Trigger
¥ Edge IV Wertical
" NFZ Eye ¥ Horizantal
" FZ Epe — TDR Dptions
" TDR [ Displag Incidert Edge
Autozet | Close | Help

Define Math button
File  Edit "v"ig/ﬁetup tilitiez  Appl

NOTE. At this point, you can dismiss the
Ch5 display by pressing the CH button on
the front panel and then press the 5 button.
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%l %l ﬁs/lﬁlju:l Ql Fun/Stop |

Define Math =]
— Math W aveform Iath Expression
[¥ On [Fier(Ca)
r Functiar r Source
[t [ irag Filter] C1| C2| C3) 4 + /
Epl] | S | (miz) (N (N (X E8 (N (R ()
YETslE ol T’ Rl I R PREE P 2 24| &
i (= PR (i 1 N (S

Murn Awgs I2
[ —Measurement Scalars———————————
Backspacel Filker Rizetime I‘I'EIDDnS ] E Meazl | Meaz? | Meaz2 | fMeaszd

Elear | Filter M ode IEentered 'l fezeEl Measti ez | e ser
QK I Apply | LCancel I Help
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6. Display the Save Waveform(s) dialog box P ——— 1%
by choosing Save Waveform from the
" . . - Select waveform(s)
File menu. Save M1 into R1 by clicking
the Save button. Click Close to dismiss
the dialog box. R1 will automatically be
displayed.
7. Connect your selected signal source to [y
the - Channel. — Save zelected waveform(z] to
= Reference IH'I'Bth}' 'l
' Filefs)
FilePaths IC:\My D ocumentsh TDS CSABOO0NLIk zinkd 1. wifm _I
Comment: ;I
Save |
E
Cloge I Help |
8. Display e Define Math dialog box and - ooy /]|
moﬁlfy thle fplath ec;(6pr938|0n tO use t?]e — Math ‘W aveform Math Expression
— channel: Filter(C6). ou can uset.e on | [
Backspace button to edit the expression.
Click OK to apply the changes and ~ Function - Sourcs
dismiss the dialog box. e it Yimanl || Filer 1| =2 | 2] e P I I
Evol Lo S Lrl ] iz e (e = e 1
W Ers s L) Fdirl] =t Ef B2 B R i (el N |

i (e (SR (R 10 | EE

Murmn &vgs I2
[ ~ Measurement Scalars—————————————
Backspacel Filter Risetime I‘I'DDDnS ] E Meas] | Measz2 | Measai | easd

Elear | Filter Mode ICentered "l fezssl| ez i Emer] hlEaed
k. I Apply | Cancel | Help |

9. From the Utilities menu, select Autoset :
' Autoset P b x

Properties to display the Autoset bt TR 2z |

Properties dialog box (see step 2 ). - Mode————— - Options

Choose Edge Mode then click the  Paiod W Tiigger

Autoset button to autoset the signal. .

. ; v

Click Close to close the dialog box. Edge iz
" NFZ Eye ¥ Horizantal
" FZ Epe — TDR Dptions
" TDR [ Displap Incidert Edge
Autozet | Close | Help
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80

10.

1.

12.

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 1 to R1 and
Source 2 to M1.

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.

www.valuetronics.com

PhassRef | Mask | TOR | Disp
Werk I Horz I Big I Tng

it Databasel Hist | Curgor  Meas

IMeaﬂ 'I I On ’E

Pulze Measurements

Mone
Fulss - Amplitude L ST
Pulse - Timing Rize Time
Pulse - dres 3 Fall Time
—  Perod
Source I R egion I HiLow Frequency
+ Crozz
GETTIY N | - Cross
+Wfidth
-Ywefidth
I Use Wim Database ] Dty Cucle
Signal Tupe - Duty Cypcle
’7 Pulse NRZ Eurst \Width
I RS Jittesr
o il Pk-Pk Jitter
Phase
[T Statistics  “Weighting

™ Annotations

Help I
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TDR Step Deskew Procedure

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 Saii HE
present at the reference plane for the

TDR channels to be deskewed. For best \,\:IFE” | =] =T |
m [ atabaze I Hist I Curzor I beaz I
results, bot.h channels should have the Phass Fef | Mask  TOR | bisp |
same termination. Preset TDR Step AL
NOTE. Before proceeding, be sure to set OnPolaity |On Unis
the polarity of the TDR steps to match the B e | vl
step polarities of your application if they are ﬂl
different than the defaults used here (for E|_| r _| r | -I
example, if you are using a common mode
measurement). El_D'_IHI - —l - I ]’

2 e LSS o

2. Display the TDR Setup dialog box by

choosing TDR from the Setup menu. E|_|_I VA Flv =

Click the differential preset button for the biff

channels you will be using. The TDR e e AN

preset sets the odd channel to a positive = r r

step and the even channel to a negative —I_D'm Fa 5

step. In this procedure, we will use Ch 8 Cl A || T =

and Ch6 as the positive and negative —|A —l "

channels. ~Step Deskew——————— Tumn

jcs =] [0.0o00% gfmu

3. Change the units for both channels to V — s

(Volts) then dismiss the dialog box. Pt Help |
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4. Choose Autoset Properties from the =
Utilities dialog box to display the Autoset Autozct FICEERES 2 |
Properties dialog box. Choose TDR ~Mode ~ Optians
Mode and clear the Display Incident ¢ Paiiod ¥ Tiigger
Edge check box. " Edge IV Wertical
5. Perform an autoset by clicking the " NRZ Eye ¥ Horizontal
Autoset button in the dialog box then  BZ Eve DR Dot
dismiss the dialog box. ¥ (e
a. Given reasonably matched paths to L B Dy e
the DUT, both reflected edges should
be displayed near the 3rd horizontal Autoset | Close | Help
graticule. If not, increase the Horizontal

Scale until both reflected edges are
displayed on the screen.

b. Adjust Horizontal Scale (and Position,
if necessary), 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 - pr g 1]
bar or press the Math button on the front .
panel to display the Define Math dialog Ml%f e e
~| ¥ on Filter(C5)
box. !
. . i~ Furiction — Source
7' Createﬂ:hebfotltlowmg :Eatz,elxprebssmn Irtafl’ [ e Eilter]; S| C2 ] E=2) 4 + !
using the buttons in the dialog box:

. . N E L St L = I I I A O T I
Filter(C5). Set the Filter Risetime to a G | i = | e
value that is less than half the risetime of | ) e e
the reflected TDR step. Check the On - = | AR Gk it VS S 20
box to display the math waveform. J _]l Num Avwgs | Mesumman el

Backspacel Filter Rizetime I‘I'EIDDnS ]E et | Measz ez I heae
O || Fiter Mode A e e e
QK I Apply | LCancel I Help
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8. Select M2 from the Math Waveform DefineMath S|
area and create a math expression for EVET Hiaih Expresdie
the — channel: Filter(C6). Set the Filter Me~] o | [Fes
Risetime value as before then check the
On box to display the math waveform. ~ Function ~Souics
Dismiss the dialog box. Ikl o | e R ot ez eales| || | ]
vl Lo St n( 5| L o7 leE =0 (N
ersiis | i il i N R PR PR 7o R A
| HE T FE 110 i

> [ MNum Awgs I2

) —Measurement Scalars————————————
Backspacel Filter Risstime I‘I'EIDDnS :E 5 teas] | Meas? | Meas3 | Meast

Elear | Filter M ode IEentered 'l feash | | east || Meas| Feast

0K I Apply | Cancel I Help

9. Display the Measurement Setup dialog
box by choosing Measurement from the PhaseRef | Mask | TOR | Disp
Setup menu. vet | Hoe | fcq | Tig

wim Databasel Hist | Curgor  Meas

10. Click the Select Meas button and choose

the Delay measurement from the Pulse [Meas1 =] ¥ On ’ﬁ
- Timing list. Set Source 1 to M1 and Fulse Measuremernts
Source 2 to M2.
Mone
Fulse - Amplitude L ST
_ 3 Rize Time
Pulse - dres 3 Fall Time
' — ' Perod
Source IHegiDnI HiLow Freguency
+ LCross
GETTIY N | - Cross
+ "Width
-Ywefidth
I Use Wim Database ] Dty Cucle
Signal Tupe - Duty Cypcle
Pulze NREZ Burst \width
I T RS Jither
= _I PPl Jitter
Phaze
[T Statistics  “Weighting

[T Annotations Help I
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11. Click the Region tab in the Setup dialog [Setups k|
box and set the Slope to +/- for each PhaseRef | Mask | TDR | Disp |
source. Werk I Horz I Acq I Tng

Wt Databasel Hist | Curgor  Meas

IMeas:1 'I I/ On E-"
Select Meas | M1 1 Delay

Yalue ID_DS

ShowStats | Clear Stats I

|Suurcc‘l Suur|:|:2| Set ta Defaultl

Sowce Region | HiLow | RefLevel |
- Gates

Gl 000w [27.55ns
G2 [100.00% B[40 Gl
W On

_Edgc
Slope ™+~ 4 -
Direction  (® - 4

[~ Statistics  “Weighting I E
[T Annotations Help I

12. Display the TDR setup menu by clicking

on the TDR tab. Choose which channel Sl : 1]
you want to adjust from the Step Deskew “Jm DateihasHE | H'SI' ﬁl E”ml' IT”.'E‘E'S I
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Cleaning the Instrument

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 to 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 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. Itis important to follow the procedures for cleaning optical connectors provided in the manual for your optical module.
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Restoring the Operating System

Restoring the Operating System

You can restore the Microsoft Windows operating system in the event that the operating system will not start when powering
on the instrument. The restore method is described here, depending on the serial number of your instrument.

Instrument serial number Operating system restore process

B010100 - B020550 Restore the Windows XP Professional operating system using the restore
discs provided with the instrument.

B020551 - B029999 Restore the Windows XP Professional operating system from the
instrument hard disk drive. This is the preferred method for these
instruments.

Restore the Windows XP Professional operating system using a set of
user-created restore discs.

B030000 and above Restore the Windows XP Embedded operating system using the restore
discs provided with the instrument.

CAUTION. The restore process reformats the hard drive and reinstalls the operating system. All saved data will be lost. If
possible, save important files to external media before you perform an operating system restore.
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Restoring the Operating System

Restoring the Operating System with Restore Discs

NOTE. This procedure requires that the CD/DVD drive is set as the first boot device (this is the default setting).

NOTE. You can only use restore discs on the instrument with which they were created. This includes restore discs shipped
with the instrument or restore discs created by the user.

1. Insert restore CD disc 1 in the instrument CD/DVD drive.

2. Restart the instrument. The restore software opens automatically if the CD/DVD drive is the first bootable device. If the
CD/DVD drive is not the first bootable device you will need to enable it as the first bootable device before performing a
restore from the CD-ROMs.

3. Click Restore.

4. In the Confirmation dialog box, click Yes to restore the operating system and instrument application, or No to exit
the restore process.

5. When prompted, remove the current restore disc and insert the next restore disc. Continue until the restore process
is complete.

6. When the restore process is completed, remove the last restore disc and restart the instrument. The instrument will open
into the operating system, settings, and appearance as shipped from the factory.

7. Proceed to restoring the product software and any additional applications. Follow each application’s installation
instructions.

Restoring the Operating System from the Instrument Hard Disk Drive
(SN B020551 through B029999)

These instruments contain an operating system restore file on a separate partition of the hard disk drive.

NOTE. This restore method reinstalls the operating system but does not restore the backup directory on the hard disk drive.

If you are using this restore method, when complete, be sure to create a set of operating system restore CD-ROMs for future
restores. (See page 88, Create Restore CD-ROMs (Serial Numbers B020551 to B029999).)

1. Restart the instrument. During the boot-up process you will see the following message at the top of the screen:
Starting Acronis Loader... press F5 for Acronis Startup Recovery Manager

2. Repeatedly press the F5 key until the Acronis True Image Tool opens. There is a three-second time period from when
the message appears until the instrument proceeds with the normal instrument startup. If the instrument does not open
the Acronis application, power off the instrument, then power on the instrument and try again.

3. Click Restore.

4. In the Confirmation dialog box, click Yes to restore the instrument operating system, or No to exit the restore process.
The restore process takes approximately 30 minutes; the actual time depends on the instrument configuration.
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Restoring the Operating System

Create Restore CD-ROMs (Serial Numbers B020551 to B029999)

Instruments with serial numbers B020551 and above did not ship with operating system restore CD-ROMs. Use the following
procedure to create a set of CD-ROMs that enable you to restore the operating system if the need arises.

NOTE. Restoring from a set of CD-ROMs is necessary in the event of a complete hard disk failure. The typical restore
process is performed from the instrument hard disk.

Prerequisites. Blank CD-R discs (about 5; the exact number depends on the number of backup files) to create a
set of bootable CD-Roms.

1. Open the Windows My Computer.

2. Navigate to C:\backup. This folder contains a set of disk image files (e.g. backup1.iso, backup2.iso, ...).

3. Copy the disk image files (*.iso) (for backup purposes) using one of these methods:
= Copy the image files to blank CD-R discs using the Windows built-in utility to copy files to the DVD/CD-RW Drive.
= Copy the image files to a network location, a separate hard disk, or a USB flash drive.
To create a set of restore discs:

4. Once the disk image files have been copied, you can create (burn) a set of bootable CD-ROMs using a 3rd party utility.
Bootable CD-ROMs are required to restore the operating system if the hard disk has failed.

NOTE. When creating restore discs, label each disc appropriately, numbering the discs in sequence with its respective
backup file name.

5. Store the copied disk image files and/or restore discs as defined by your company policy.

NOTE. Operating system restore discs can only be used on the instrument from which they were created.
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