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Warranty 2

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

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

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

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






Table of Contents

Table of Contents

General Safely SUMMArY . .. ...

=] - (o<
DOCUMENIATION . . . ottt ettt e e e e e
Conventions Used inthis Manual . . . . ... .. .t e e e e

Ky FealUIES . . . oo e

Install Your InStrUment . . . ... e
StaNdard ACCESSOMES . . . . oottt ettt e e e e e e e e e
Operating Considerations . . ... ... ...ttt

MeChaniCal . .. ... o
Environmental . . ...
POWET SUPPIY . et e
1410101 07T T=Tox (o) £
CertifiCatioNS . . . ..
Installing MOdUIES . . . . . oo
Powering the Instrument Onand Off . . . . .. ...
Creating an Emergency Startup Disk . . .. .. ...
Adding a Second MONIOr . . . . . ...
Changing the Windows Language . .. .. ... ...uuiitit e e e e e

Getting Acquainted with Your Instrument . . . ... ...
FrOnt Panel . .
Rear Panel . . ..
01074 =T
CoNtrol Panel . . .o
Display - Single Graticule VIEW . . . .. ...t
Display - MUtIple VIEWS . . . . oo e
Accessing Online Help .. .. oo

INSPECt YOUr INSITUMENT . . . . .o e e e
Verify Internal Diagnostics Pass . . .. ... ..o

Optimizing Measurement ACCUIACY . . . . . . oottt et e e e et e et e e et e
Signal Path Compensation . . ... ... ...ttt e e e
Perform Dark-Level and User Wavelength Gain Compensations . ... ...,

ACGUISTION . o e
Setting Up Signal INput . . . . ..o
USING AULOSEL . . . . ot
Using Default SEtUD . . .. .o oo
Accessing the Setup Dialog BOXES . . . . . . oo et et
Changing the Acquisition Mode . .. ... .. o
Settingthe Display Style . . .. ... o

L =]
Trggening COMCEPES . . ..ottt ettt e e e e
THgger EVent . . o
THGGEr TP .ot e
THGAEr MOTES . . . oo e
THGQEN SOUMCES . . . o ettt et ettt e e e e e e e e e e e e e e e e e e
Trigger Source CONNECIONS . . . . .o\ vttt et e e e e e e e e e et e et e
Gated Trigger Connector (Option GT Equipped) . . . . ..o i i e
Enhanced THggering . ... ..ot e
Trigger Holdoff . . . ..o
Setting Trigger Controls . . . . . ..ot
Setting Pattern Sync Controls . . ... ... i
Checking Trigger Status . . . ... ot

CSA8200 & TDS8200 Series Quick Start User Manual

No o bhrh~,rbdbhArDApPPOW =

=y
o o

[ G G G U G G Gy
(o) NS RNS I NI BN \C I \C I\ G ]

—_ -
@

INEDCES
N oo

DD DNDNDDND
O©oo~NOOOO &~

GO WOWLWOWOWOWOWOWLW
OO PAPNDNDNDON 22000000



Table of Contents

Analyzing Waveforms . . . . ... 37
Taking Automatic MeasUremMeNnts . . . ... ...ttt e e e 37
Turning Off Automatic Measurements . . . . .. ... o it 4
CUrSOr MEASUTEIMENLS . . . . o ottt et e e e e e e e e e e e e e e e e e e e 42
Math Wavelorms . . ... 44
Waveform Databases . . . .. ...t 46
Display a Communication Signal . . . ... . ... ..o 47
Display and Analyze Communication Signals Using Mask Testing . . . .......... ... oo, 48
FraME S AN . . . 51
TOUSE TDR ... 52
Phase Reference . .. ... ... 53
HISOgramMS . . . oot 54
Document Your RESUILS . . . . . oo 55

Using the 80A05 Electrical Clock Recovery Module Examples . . . . ...t i 56
Clock Recovery [ Trigger on Recovered ClOCK . . . .. .. ..ottt e 57
Clock Recovery [ Trigger for Optical Signal, with the 80C12 Optical Module ............. ... ... .......... 58
Differential Clock Recovery and Acquisition .. ......... ... oot 59
Probing with Low-impedance Probes . . . ... i 60
Probing with Differential to Single-ended Probes . . . ... ... o i 61
Vertical Gain AdJUSIMENt . . . .. .o 62

SKeW and DESKEWING . . . . oottt et e e e 63
SOUICES Of SKEW . . . oottt 63
MIiniMIZING SKEW . . . . ..o 64
MeaSUNNG SKEW . . . . oo 64
Methods to Deskew Your Signals . . . ... ...t 64
Methods to Adjust QUL SKEW . . . . . ..o 66
Differential TDR Deskew Method . . . ... ..ot 67

Configuration/Setup Considerations . .. ... ...ttt 67
Performing Acquisition Deskew . . . . ... .. 68
Performing TDR Step DeskeW . . . . ... oo 69

Cleaning the INStrUMENL . . . . . ... e 71
Exterior Cleaning . . ... ...ttt 71
Flat Panel Display Cleaning . . . . .. ..ottt e 71
Optical Connector CIEaNING . . . . . . oottt e e e e e e e 71

INOEX . 73

CSA8200 & TDS8200 Series Quick Start User Manual



General Safety Summary

General Safety Summary
Review the following safety precautions to avoid injury and prevent damage to this product or any products connected to it.
To avoid potential hazards, use this product only as specified.
Only qualified personnel should perform service procedures.
While using this product, you may need to access other parts of the system. Read the General Safety Summary in other

system manuals for warnings and cautions related to operating the system.

To Avoid Fire or Personal Injury

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

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

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

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

Do not apply a potential to any terminal, including the common terminal, that exceeds the maximum rating of that terminal.

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

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

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

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

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

Do Not Operate in Wet/Damp Conditions.

Do Not Operate in an Explosive Atmosphere.

Keep Product Surfaces Clean and Dry.

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

proper ventilation.

Symbols and Terms

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

CSA8200 & TDS8200 Series Quick Start User Manual iii



General Safety Summary

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

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

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

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

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

AN A O

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

O | b

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

iv CSA8200 & TDS8200 Series Quick Start User Manual



Preface

Preface

Documentation

This manual describes the installation and operation of CSA8200 & TDS8200 Series Instruments along with basic
operations and concept. For more detailed information, see the online help on your instrument.

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

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

Quick Start User Manual WWW.Tektronix.com
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Conventions Used in this Manual

The following icons are used throughout this manual.

Rear panel Front panel ~ Connect pow- Network PS2 SVGA USB
power power

QOO
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Key Features

Key Features

The CSA8200 and TDS8200 Series instruments are high-speed, precision sampling systems that find use in validation and
conformance testing and impedance verification for:

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

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

The instruments include a user interface that runs on the Microsoft Windows 2000 operating system as a windowed
application. You operate the instrument using front-panel controls with the mouse and keyboard or with the touch screen.

Features Include:

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

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

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

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

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

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

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

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

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

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

CSA8200 & TDS8200 Series Quick Start User Manual

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

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

Jitter analysis with the 80SINB Advanced Jitter, Noise and BER Analysis Software for the TDS/CSA8000 Series
Sampling Oscilloscopes application (requires software key). Refer to the 8000 Series Product Soffware CD-ROM
booklet for free trial information and software key use.

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



Key Features

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

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

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

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

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

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

m A gated trigger option (Option GT) that lets you disable or enable (gate) triggering based on a TTL signal 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 enable the instrument to be controlled from a variety of local and remote environments
and to share data with other commercially available analysis programs.

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

= Anintuitive Ul (User Interface), with built-in online help displayable on screen.

2 CSA8200 & TDS8200 Series Quick Start User Manual



Install Your Instrument

Install Your Instrument

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

nix.com) for the most current information.

Standard Accessories

Accessory Tektronix part number

CSA8200 Communications Signal Analyzer 071-1482-xx

TDS8200 Digital Sampling Oscilloscope

Quick Start User Manual

Certificate of Traceable Calibration for product at initial shipment Not orderable

Business reply card Not orderable

1 Windows compatible keyboard 119-B146-00

1 Windows compatible mouse 119-6936-00

1 Instrument front cover 200-4519-00

1 Accessory pouch 016-1441-00

2 Touchscreen styluses 119-6107-00

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

CSA8000 & TDS8000 Series Product Documentation Kit (CD) 020-2543-xx

CSA8000 & TDS8000 Online Help (part of application software) Not orderable

CSA8000 & TDS8000 Programmer Online Guide (part of application software) Not orderable

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

examples)

CSA8000 & TDS8000 Series Windows 2000 OS Restore Kit 020-2527-xx

CSA8000 & TDS8000 Series Product Software Kit 020-2526-xx

8000 Series Demo Applications Software CD 020-2480-xx

1 Power cord Type dependent on
selection during order
placement

CSA8200 & TDS8200 Series Quick Start User Manual



Install Your Instrument

Operating Considerations

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

Mechanical

Clearance: 457 mm ‘
(18in.)

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

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

4 CSA8200 & TDS8200 Series Quick Start User Manual



Install Your Instrument

Installing Modules

VAN

CAUTION. Never install or remove modules while the instrument is powered on.
Use an ESD wrist strap when installing or removing modules and when connecting signals to the module inputs.
Do not transport or ship the instrument with modules installed.

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

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

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

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

compartment channels.

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

input channels.

Eight channels: No large and four small

CH1 Module not installed

‘ CH3 Module not installed

modules
CH1 CH2‘ ‘CHs CH4 CH5 CHG‘ ‘CH7 CH8
Six channels: Two large modules and two ; .
small modules CH1 module installed CH3 module installed
CH1 CH2 CH3 CH4
NA.  NA ‘ NA.  NA | CHS  CHE ‘ ‘ 9ur b
Seven channels: One large module, , i
installed in CH3 compartment and three CH1 module not installed ‘ CH3 module installed
small modules
CH3 CH4
CH1 CH2 ‘ NA NA. CH5 CHS‘ ‘CH7 CH8
Seven channels: One large module, i ,
installed in CH1 compartment and three CH1 module installed ‘ ‘ CH3 module not installed
small modules
CH1 CH2
NA. NA. ‘ CH3 CH4 CH5 CHS‘ ‘CH7 CH8

CSA8200 & TDS8200 Series Quick Start User Manual



Install Your Instrument

Powering the Instrument On and Off

1. Insert AC power cord.
_ 0
2. Toggle the mains switch to on. t © © @@

3. Use the front panel power button to [ = |
switch the instrument on and off. ———
O O o CJJO
oo OO0
= O o o
N [8°se @
2 ||z o0°0
@ SO O
[
| | o
| | | | | || | 8
O O O O
T J CJ
Quick Tip
= When turning off the instrument, Windows and all applications automatically shut down before the instrument powers
off.

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

6 CSA8200 & TDS8200 Series Quick Start User Manual



Install Your Instrument

Creating an Emergency Startup Disk

Create an emergency startup disk that you can use to restart your instrument in case of a major hardware or software

failure. Store this disk in a safe place.

1. Select the minimize icon, gaining
access to the Start menu.

2. Select Start > Programs >
Accessories > System Tools >
Backup.

3. Select Emergency Repair Disk and
follow the on-screen instructions.

CSA8200 & TDS8200 Series Quick Start User Manual

[ Tekronic o | X|
IE:-ctemaIDilect j IEQEI.‘Irn\-' App | ii @

=|w\|z|ula| §

'E r @ Accessibility »
Startup L4 @ Communications
m Acrobat Reader 5.0 @ Entertainment »
& Intemet Explorer G ames »

1 »

B Calculator

B¥ Command Prampt

E Imaging

@ Notepad

w Paint

@ Synchronize
3 @ ‘indows Explorer

Character Map
@ Dizsk Cleanup

@ “: Disk Defragmenter
@ Q Getting Started
[H (] Scheduled Tasks
%) System Information

\-’Fjj Set Program Access and Defaults
% ‘Windows Update

ﬁ Documents »

¥ wordPad
@ Settings » .-
@ Search L4
@ Help
ﬂ Run...
Shut Diawin,
IiﬂSlaII 8 4 ‘ TDS/CSAB000
&2, Backup - [Untitled] M= E

Job Edit View Tools Help

welcome | Backup | Restore | Schedue Job |

Welcome to the Windows 2000 Backup and Recovery Tools

Backup Wizard

The Backup wizard helps you create a backup of your pragrams and files 3o you can prevent data
loss and damage caused by disk failres, power outages, vius infestions, and other petenially
damaging events.

Restore Wizard

=X | The Restore wizard helps you restore your previously backed-up data in the event of a hardware
failure. aceidental erasure. or other data loss or damage.

| Emegsncy Repair Disk
g This option helps you cieate an Emergency Repair Disk that you can use to iepair and restart
[l | windows i itis damaged. This option does not back up your fles or programs, and it is not a
replacement for regulary backing up your system




Install Your Instrument

Adding a Second Monitor

You can operate the instrument while using 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.

&j

000

0
0 °00

Ooob

2. Connect a video cable (not supplied) El—ﬂ—
from the video port on the back of the . = = &

instrument to the external monitor. percielofuilws Twox

External monitor . o )

3. Power on the instrument.
; o0
4. Power on the external monitor. SO E
g o o o
8 O g O O
=020 o
sO O
D
| E T
— ——
O O C

8 CSA8200 & TDS8200 Series Quick Start User Manual



Install Your Instrument

5. Inthe Start menu, select Settings and
then Control Panel.

6. Select Display.

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

8. Select the second monitor.

9. Select Extend my Windows desktop
onto this monitor. Make sure that
both monitors are set to True Color.

10. Click Apply, and then click OK.

CSA8200 & TDS8200 Series Quick Start User Manual

®

®

-—

(] Programs 4
S

y @ Dacuments 4

Control Panel

Settings

% . 5 |91 Metwork and Dial-up Connections
earcl
Prinkers

Help Taskbar & Stark Menu...

| ==
il start

J m ﬁ I“_;ﬂ |J TekScope

B Automatic Updates
@ D ate/Time

' lizplay

ﬁ Folder Options

(<] Fants

Display Properties EHE

Background | Scieen Saver | Appearance | Web | Effects Settings |

Drrag the manitar icons to match the physical arangement of your monitors.

Display,

IZ_DEFauII Manitar on Chips and Technologies (#siliant] 69000 j
Colar Scieen area
True Color (24 bit) - Less J— More
N . 40 by 420 e

[ 5= thie device s e primerymanttar
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dentiy | Treubleshoot. | Advanced.. |

o]

Cancel | [ il |

Display Properties

Backgiound | Gereen Saver | Appeaiance | Web | Efects Setings |
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Display:
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W Estand my'windows dasktop onto this monitar
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=
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Install Your Instrument

Changing the Windows Language

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

1. Select Settings and then select Con- Programs N @
trol Panel. 5 Documents ,

B settings HIES Control Panel

Search 4
g =ard Metwork and Dislup Connections
Hel
g =P Frinkers
Run... .
o a Taskbar & Start Menu. ..

Shut Davan, .. |
| gfstart |J

2. Select Regional Options. (Sprinters @

Regional Options
%Scanners and Carneras
(5] scheduled Tasks
\EJfSounds and Multimedia
@System

%Users and Passwards

3. Select your locale, and then select Regional Options HE
your menus and dlalogs Ianguage_ General INumbsrsI Currencyl Time: I Date I Input LDD&'ESI
— Sellings for the cunent user
4. Click Set default.... s o s Sev i ol s ot he e e

Your locale (location):

IJapanesa

Menus and dialogs:

English

*|English
Sl=k]

O Arabic ﬂ
[ &rmenian

Oeatic

[ Central Evrope

O Cyrillic: =l

Set default | Advanced

5. Select locale. Select System Locale EHE

The sypstem locale enables applications to display menus and
dialogs in their native language. ‘Windaws will uze the code page
and font zettings of thiz language. Menus and dialogs of Windows
will not be affected.

Select the appropriate locale.

Englizh [United States] L: @
Indonesian

-
Italian [[taly]
Italian (Switzerand

10 CSA8200 & TDS8200 Series Quick Start User Manual



Install Your Instrument

6. Click Add to add the input locale.

7. Select the Input locale and Keyboard
layout/IME.

8. Select the Installed input locale, and
click Set as Default.

9. Click OK.

10. Click Yes in each dialog box.

CSA8200 & TDS8200 Series Quick Start User Manual

Regional Options [ 2] ]
Eenerall Numhersl Eurrencyl Time: I Date  Input Locales 1

Installed input locale:

Input languag: Keyboard layout/IME

Add... EBemave | Properties. .. |

St [efaut |

"TU turn off Caps Lock

% Press CAPS LOCK key " Press SHIFT key ‘
Add Input Locale EE
Input lozals:
Enalish (United States) Ee
Indonesian a

Italian ([Italy)
Italism [Switzerland

| I | Cancel |

Regional Dptions HE
Generall Numhelsl Currencyl Time | Date  InputLocales |
i~ Installed input local
Ihput language: Keyboard layout/IME

[/ Enghsh [United States] us
)

Add... Remowe Properties... | || 0
1

Set as Default ‘
P —

To burh off Caps Lack
’7(3' Press CAPS LOCK key 1 Press SHIFT key ‘

—Hot keys for input local

Item

Key sequence

Switch to English [United States] - US [Mone]

EUENCE,

[¥ Enable indicator on taskbar

oK I Cancel | Apply |

Required files are already installed on your hard disk. Setup can use

these existing Files, or Setup can recopy them From your original

“indows CD-ROM or from a netwiork share,

whould you like to skip file copying and use the existing files? =~ ou

click Mo, you will be prompted to insert your Windor=—0-ROM or to
supply an alternate location where the nee= . vies may be found.)

‘s Mo

el Change Regional Options -

Changes ta the UI Language will nat “ake effect until yo s logoff
and logon again.

Do you wank the new UI Lanr Jage ko be changed for/ all users on
this machine?

fes I To

@ ‘¥ou must restart your com uter before the new settings will take
effect,

Do you wank ko reskart ' aur computer now?
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Getting Acquainted with Your Instrument

Getting Acquainted with Your Instrument

Front Panel

[ =——+= | Floppy disk drive
OOO0O0dD
OO OO
oo OOod
= o o o
© 0320 Q Control panel
S 0=20 o
20O O
{ ] [ ] O } | Internal clock output
’ j ’ ‘ [ ‘ ’ ‘ O H DC calibration output
@ - ® ® ® O ] External 10 MHz reference input
[ R L J
Trigger probe power
Trigger direct input
Trigger prescale input
On/Off switch
Ground terminal
Rear Panel
CD-ROM drive
Removable hard drive
Audio line out

Audio line in (microphone)

USB (keyboard)

PS2 (keyboard)

PS2 (mouse)

LAN COM 1

Parallel port

::3:7 el ©X
e of | Em & Es ool
00500 [ oCJe oGk

= B

o O#((E»b oo e

Scope VGA output for instrument display
GPIB

@
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SVGA out for dual-monitor
display

Gated trigger Option GT
(lower right corner)



Getting Acquainted with Your Instrument

Interface

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

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

Measurements Bar:
Access to automated

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

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

set-up functions

Status Bar: Trigger status and waveform count

File| Edit Wiew Setup Utiities Applications Help [Triggered |

Tekronix | X|

Readout Bar: Toggle

measurements by signal & R fe ||| | g5 ecqode [sarle =] TiglEweraivieer =] <o BE] 4oe | K2 " individual readouts on and
type and category; click 172 J|’i‘“"3"‘““'3J Iljt|!l!"1| 4| M|M| “"J_m| Pcpf|5’=|3‘=|'i“|'!“|£t | | =[nzla|g  offby clicking its button
X T i [Phaseref(C5_C6)
measuremen n ooy | PhaseRel(Cs_Co)
e;sel;:ur: n:: ggfe:tég i JSheracterize Pass ¢ Phase Reference Status:
waveform w Indicates the
...................................... | mESRNT characterization status of

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

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

L
:p
R

C

WAAAL

Measurement

Freq C3 Y,
2414279GHz

UVUUU

Feoo. UmV

IATRIRYATA!

SQD Opicliv

oz - N [ frao. ome:' [pov

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

Controls Bar: Quick access to waveforms and

the phase reference module

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

Readouts: Display up to
five readouts in this area,
selectable from the
Readout Bar

Compensation Indicator: Indicates the

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

compensation status of modules and
mainframe
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Getting Acquainted with Your Instrument

Control Panel

Start and stop acquisition.

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

Clear all channel waveforms at once.

Menu buttons quickly access the setup dialog for its control group for more detailed setup.

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

Quickly return to instrument-default control settings.

Optimize instrument settings for selected channels.

Access print dialog for printing the display.

Display the cluster of Setup Dialogs for comprehensive
setup of the instrument.

Toggle the touch screen on and off. Use the touch screen
to control Ul when you haven't installed a mouse.

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

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

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

Vertically scale, position, and offset selected waveform.

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

Set trigger level and use lights to monitor trigger state.

14

ETUP

Wy Su

© ~ C EN w N — gg ,E_'
o it} 39
I =T 87

PRINT

s
VERTICAL

2\ POSITION

@

N\ OFFSET
R0

A SCALE

<

&J

() —|
SELECT

MENU

RESOLUTION

z INCREASE

{| SCALE

€

ACQUI‘ (ITION s— —

CLEAH RUN/
DATA STOP

HORIZONTAL m— TRIGGER ™=

MENU

POSITION

MENU

LEVEL

©

READY

TRIGD

SET
TO50%

DETAIL
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Getting Acquainted with Your Instrument

Display - Single Graticule View

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

File Edit “iew Setup LUtlties Applications H p |Triggered |

T | x]
Drag the waveform icon vertically to 2|2 & || i & Riisiea)| e ods | verane =] gl el Cock JIZUDkHZ I e |2
position waveform.

IPuIse JIAmphtudeJ Idtlnnul rnl;mlmtl nﬂm|m|5‘=|az| *I*l& I_I\/\. El*l =]

iz Sm\f LR | waveform
] IFH 100.0m iy
--

Right click on a waveform or its icon for

t1 9.938)s
i 2 1396us
handy access to often used se}up S b e
controls and properties. _ 1 247 Kz
v Show ]
[Ealar Grade:

Drag ground reference icon to add offset
to a waveform.

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

20002
screen width.

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

| 327 PM 2/9/2004

Drag the markers to enclose the portion

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

of waveform to appear in Mag 2 View.

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

WW e lomnl oo ..|"|...|n|%|3x|32|¢|..; ruluu e e Y k=

05 4t

Wavefcmi
/T\ f‘ \ C3 20.00midiv

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

(EFE

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

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

Accessing Online Help

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

16

For a brief description of controls, move
your mouse pointer and let it rest over a
control, such as a menu name, a menu
item, tool-bar button, or tool-bar readout.
The help system displays a short defini-
tion or a label (tooltips) of the control.

For a more detailed description, click the
What’s This? button in the main display or
in a dialog box.

Atter clicking the What’s This button, click
on the control you want described. A
popup box describes the control.

File Edit “iew Setup Utliies Applications Help |Triggereu:|

%l %l F Iﬁl:ﬂlzl r;?l Hun.f'Stnpl Ao Mode ISampIe "I

b e | e | N

T T T T | T T T
Fan.nmu !

LI I B B R S N B B R B BN B B B |
: |MeasureHiseTime| ]'

Tekronix - | ]

t x| fezs amy App | E Whats This? button in

Usl  =lalmlal

the main display

Phaze Ref I hdazk,
Wetm D atabaze I Hizk
et | Harz I

Zasal - Whats This? buton in
I TDR I Disp I dialog boxes
I Eursu:url hMeas I
fi¥alul I Trig I

&lp | Triggenad |

Setups 7|

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

FhaseRef | Mask | TDR | Disp |
| “ert | Horz I fiog Trig

|| | < e | e

Trigger Source
" External Direct

" Pattemn Spnc Pattern Syne Setup...l

" Estemnal Prescaler

" Internal Clack I 200kHz l

-
 Clack Flﬁ-r'mrﬁ-m%? hd

Clock Recovery

channell, When Clack Recay

Select this option to triguer on & recovered clock signal fram an
optical sampling madule. Select boththe channel to trigger on (f
mots than one sampling maduls cortsing clack recovery) and
the desired clock recovery rate (at least for the selected

source, the instrumsnt altomatically returns 1o the last
clock-recovery channel selected (from Default Setup, this would
ke the owest clock recovery channel svailable).

ety is selected 25 the triggsr
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Getting Acquainted with Your Instrument

For in-depth, contextual overviews, most »

dialog boxes have a Help button. Click Pasition IEE'SDDD”S :E :
the button to open the help system with
an overview of the dialog box that’s

Coolor

currently displayed.
E C5A8000 and TDS8000 Online Help
Help Topics Bach Frint Options E<s 23
Cursor Setup dialog box
Use this dislog box to set up the cursor properties and display.
Overview \( Function \( Curzor 1 \( Cursor 2 \( Backgrounder \
Setups [7]=]| Setup Dialog-hox Overview
Phase Fef I Mask I TDR I Dizp Thiz dialog box gathers all contrals for cursor setup
Vert I iz I e I T such az cursor function and cursor 1 and cursor 2
o I m %ursor | Mg settings.
m Database it e See Cursor Function Settings for information an the
~Functon————————— different cursor types.
C of @ Youw can click the tabs or click in the dialog box
% “ertical Bars dizplayed at left to read more about the contraols.
™ Harizontal Bars What do you want to do next?
) LlLearn more about cursor controls.
Hzota step-by-step procedure for setting up cursor
—Cursorl——————————————— controlz.
Source Main C2 B |
Position 40.20ns 3
Caolar I_ VI LI
You can search for in-depth help from the Help Cantents and Index
application menu bar: select Help, and Getting Started Guide
then select Contents & Index. Measurements Center

Measuraments Reference
Frogrammer Guide

Ahout TDS ACSAZ000
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Inspect Your Instrument

Inspect Your Instrument

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

Verify Internal Diagnostics Pass

1. Install all modules to be diagnosed.

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

3. Select Diagnostics....

18

00000000 OO0

[ ©,0]| | | || | 0
O O O

O
Q@ J

File Edit “iew Setup | Utlitiez Application:  Help

%lﬁ@l f"l“l:’"ﬂé [ efine Autoset...

B utoset

| Pulse j | Ampliude > - Undo Autoset
R un/Stop
[refault Setup

dan.omi

C alibration. .
Compensatiar...

S yztemn Properties
Il zer Preferences. .
Wavefarmn Properties

[ ptior Installation. .
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Inspect Your Instrument

4. Select the Subsystem Level tab.

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

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

7. Click Run.

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

CSA8200 & TDS8200 Series Quick Start User Manual
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Subsystemn Lesver |Area Levell Test Levell

Failures
a

™ Loop

™ Halt on Failure

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

Optimizing Measurement Accuracy

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

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

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

Signal Path Compensation

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

Use this procedure for any of the following conditions:

= A module has been added to the instrument or a module has been moved to another compartment.

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

When making measurements at vertical scale settings less than or equal to 5 mV/div, perform the signal path compensa-

tion once a week. Failure to do so may result in the instrument not meeting warranted performance levels at those volts/div
settings.

1. Install all modules to be compensated. | = |
2. Install all terminations and dustcovers. 2==2=0
. . . . oo OO
Failure to install the 50 €2 terminations S 5 o o
on electrical inputs can yield erroneous S 0oc0 0O
compensation failures or results. ! ij =020 .
: . » =
3. Power on the instrument and wait 20 @ = Q Q
minutes for the warm-up period. (S

@ R |0

L oe] [ A | | °

)
L J @ L J
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Optimizing Measurement Accuracy

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

%lﬁ@l f”l“l'm:lé [ efine Autoset...

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

[refault Setup
C alibration...

Comp @

[iagnostics. ..

450.0mY -

S yztemn Properties

Il amr Rrakar snmmn

5. Inthe Compensation dialog box, the @
main instrument (mainframe) and sam-
pling modules are listed. The tempera- P — -
ture change from the last compensa- Curont e orTime. 4 Ay 041551
tion is also listed. s SeectAction
CSAS200 BMO100 27 Mar 04 12:58 Paz +0.8°C " Save
6. Wait until the Status for all items you Upper Modues ® Rzl
CH Model Serial# Date/Time S s ATEWP © Compensate
want to compensate changes from BICOI-CR SO0 27 Mer 041258 nac * Commte @
Warm Up to Pass, Fail, or Comp ; 0 and Save
Pl 4
Req d Lower Modues &l - o
. CH Model Serial # Date / Time Status ATEMP =
7. Under Select Action, select Compen- [ Overikenty Lger e il
sate and Save (default). o omimeane e (R
. S 2404 B0 27 M:: 04 12‘5& P:zz +EI:E°C r F::Irnr
8. From the top dropdown list, choose All PN WD MVaMZS P S .
(default selection) to select the main : Eyente .| @
instrument and all its modules as tar- Eﬂmmvm‘mﬂmtwﬁu"m—‘
’V g“[: ¥ Display ™ Animate Help -w

gets to compensate.

9. Click the Execute button to begin the
compensation. @

Follow the instructions to disconnect
inputs and install terminations that
appear on screen; be sure to follow

information for your sampling module) E00.0mY ; ; i ; i P UJEJ
when following these instructions. | 00 | = = | 2 [1on] @ | @ | [Foo 000 B fovsoon BE] B 116 P 27272004

10. Verify the compensation routines pass.

If Fail appears as Status, rerun the
compensation. If Fail status continues
and you have allowed warm up to
occur, the module or main instrument
may need service.

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

Perform Dark-Level and User Wavelength Gain Compensations

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

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

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

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

1. Install at least one optical sampling
module in the instrument to be dark- | o o |
level calibrated. Set the acquisition oo oo
system to run continuously. See 9299
= (] (] (]
o 0920 O
O =
S 020 o
<> =0 O
S _J
| [ -
[ o of] | | || | q
@ O O O
J J
2. Use the Vertical buttons to select the VERTICAL
channel to be compensated. I

3. From the application menu bar, click
Setup, and then click Vertical.

Fil= Edit ‘Wiew | Setup Uliities  Applica
| »| 5~ MW__l
Harizortal
IF'uIse '”Fpl Acquire
L Trigger
M easurement
fd 3zl
Chisplay
Histogram
Cursors
W't Databaze
TOR
Phase Reference

450 0y -
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Optimizing Measurement Accuracy

To run the Dark-Level compensation:

4. In Vert Setup dialog box, click the Dark (compensate
Level button under Compensation. @ _ Daklevel |

Follow the instructions on screen.
Uszer wavelength Gain... |

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

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

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

|

%00
0

o8

0 000

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

000

(J)0o0

gooooobog 0O

()0 o0000

i .

0O
9]
o
o
O

| Oo o

L

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

screen.

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

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

-
length and power of the signal to be - il

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

©e @

compensation.
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Acquisition

Acquisition

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

online help.

Setting Up Signal Input

24

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 prop-
er probing/connecting techniques. See the user

manual for the sampling module you have cho-

sen.

Connect an appropriate trigger signal to the in-
strument.

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

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

waveforms, then select the proper waveform but-

ton.

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

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

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

|

00q
000
OK)
g O

O

000

00000000p 00
()0 o0
0

()0 o00D0

N

|

| @0

@ ® (®

RO

o oo

@

——\/ERT|CAL m—

HHEEEEEE
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Acquisition

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

VERTICAL Offset vertically

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

Scaled vertically

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

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

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

Using Autoset

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

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

If you use Autoset when one or more channels

are displayed, the instrument uses the selected

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

Quick Tip

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

Using Default Setup

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

DEFAULT
SETUP

2. Click YES to restore the settings. TDS/CSAS000

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

res Mo |
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Acquisition

Accessing the Setup Dialog Boxes

1. You can access the Setup dialog boxes by using

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

bar.

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

CSA8200 & TDS8200 Series Quick Start User Manual

SETUP
DIALOGS

—w \/ERTICAL ACQUISITION

MENU

IORIZONTAL mmm—= TR|GGER =

MENU | MENU | MENU

File Ed

Wi

§|‘§§| fx|uﬁ
IF'uIse v”mpl

Aeguire

Trigaer

M easurement

M ask

Display
Hiztogram
Cursors

Wi D atabase
TDR

FPhase Reterence

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

Changing the Acquisition Mode

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

1. Press the Acquisition MENU button to display @
the Acq Setup dialog box.

| ACQUISITION

2. Select the acquisition mode. Setups HEK)|
3. For Average mode, enter the number of samples »\,Z?nfsﬁjiaiﬂaﬁit I |T Eisohnﬁs I
to average. Vet | Hoe  Aea | Trig
. . — Acguizite ode
4. Set the Stop After mode and action by selecting (ol 1L
one of of the following options:
© Average [ |
= Run/Stop Button Only @ @
u Condition " Envelope n
5. If you selected Condition, choose a condition to —Stop After
stop on from the drop-down list. If the condition % Run/Stop Button Only
requires a count, enter a count. @ " Condition
6. Select a Stop Action action from the drop-down Jumber of Acasiions By @
list. Choose from the following actions: 1 ‘
= None — Stap Action |
INone 'l @
= Print Screen to File Filename
= Print Screen to Printer @ I I RirgBel -

= Save all Waveforms

Help |

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

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

8. Press RUN/STOP to start the acquisition.

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

CLEAR RUN/ )
MENU DATA @D

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

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

Setting the Display Style

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

Normal selects a display with no acquisition data
persistence.

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

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

Select an Interpolation mode from the pulldown list.

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

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

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

Set a time at which the oldest data is removed.

Infinite Persistence makes data persist until you
change some control or explicitly clear the data.
Waveform displays accumulate data as new
waveform records acquire, resulting in a build up of
data in all time slots.

3. Use the Graticule settings to select the graticule
style and the graticule color and screen back-
ground.
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*/fm D atabase | Hist | Cursor | Meas |
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PhaseRef | Mask | TDR  Dism
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Triggers

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

Triggering Concepts

Trigger Event

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

Trigger Type

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

Trigger Modes

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

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

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

Trigger Sources

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

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

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

= An internal clock-recovery trigger provided by an optical sampling module 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 (0C-48/STM-16
standards) for the 80C01-CR Optical Sampling Module.

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

connector on the front panel.

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

Table 1: Application-based triggering

Application

Source to use

Communications (optical) serial NRZ data
signals

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

The available clock recovery rates depend on the sampling module installed.

TDR measurement using an electrical
sampling module equipped with TDR

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

Measurements on systems with a synchro-

nized pretrigger signal

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

Any application requiring that the input
signal provide the trigger

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

Any application requiring that you probe
the trigger source

Set source to External Direct and use a Tektronix probe.

Any application requiring that you perform
special measurements using gated trigger

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

Trigger Source Connectors

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

on the front panel:

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

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

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

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

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

Gated Trigger Connector (Option GT Equipped)

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

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

®  The triggering system must be enabled and the instrument will acquire.

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), allowing triggering on higher frequency signals.

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

Trigger Holdoff

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

- ST

O Indicates trigger points

Holdoff Holdoff Holdoff Holdoff

M

Trigger level I_I I_I

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

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

1. Press the trigger MENU button to f— TRIGGER =
dlSp'ay the Tng Setup dlalog bOX. ‘Wi Database | Hist I Curzar | Meas I @
. . Phase Ref | Mask | TOR | Disp
2. Select a trigger source: External Di- ver | Hoz | Acq i O @
rect, Pattern Sync, External Prescal- Trigger Souge——————————————
er, Internal Clock and rate, Clock Re- ' Etemal Dirsct

and C2 Se'eCtionS). " Extemnal Prescalsr ~

. " Ink | Clock IZDDkHZ 'I IF'attem Syne 'l PSync
3. Select a trigger mode: Auto or e e — |
| 45|32 ||

" Clock Recover
Normal. ¥

covery, Source, and rate (Wlth C1 @ " Pattern Syne Fattern Sync Setup.. |

4. Select the trigger slope. C1[Mone =| D=

Haone Yi Bz

rMDdE S'DDE |
If" Sk O Mormal ’Vﬁ' e T @

|—Le'vel
: I231.1m'~" E Setto B0% |

( Enhanced Triggering

|'I:Iock Recovery Outputs

5. Select atrigger level. Click Set to
50% to automatically set the trigger
level to 50% of the trigger signal
amplitude.

6. Set the trigger holdoff value.

[ High Frequency Triggering

7. Select an Enhanced Triggering

K [C Gated Trigger
setting.

@ e

HoldoffIS.UUDus E ol |
— |

8. Ifthe trigger source is set to Pattern
Sync, select Pattern Sync Setup...
to display the Pattern Sync dialog
box.

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.

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

m  Selecting External Prescaler sets the trigger Mode to Normal.
= Selecting Internal Clock uses the clock frequency setting in the pulldown list.

= Selecting Clock Recovery requires that a module is installed with clock recovery 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.

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

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

1.

Select the parameters for the pattern Pattern Sync =]

Sync module. i Pattern Spne Module———————————————— — AutoSyne Dptions —

m  Select the channel Source where Souce  [C7 - M
the pattern sync module is DataRate [f22.1Mbos B Litt.| || [ DataFate @
i . P . .
installed @ L::;{': L|st...| [~ Pattem Length

: Data:Clock 5 = .

= Select the Data Rate (bit rate) petallack 7 5 = Edt| | [ DataClock Ratio

(default is 2.48832 Gbps). E—
Scan Bits
m  Select the Pattern Length (default Relative | T oEnabed [T B @

is 127) Trigger Bit |

m  Select a Data:Clock Ratio Coe | Hep |
(data-to-clock ratio) (default is 1:1).

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

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

Enable FrameScan to to automatical-
ly scan through a pattern (or part of
the pattern).

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

Quick Tips

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

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

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

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

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

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

reference triggering.

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

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

status.

REFRTTL

== TRIGGER "=

MENU

LEVEL

READY
TRIGD

SET
T050%
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Analyzing Waveforms

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

Taking Automatic Measurements

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

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

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

FZ

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

Arplibude

Enn_nm ] :

I Timing j re | 5 | g

4. Read the results in the measurements
readout.

‘T irnir'u

Utlitiez Application:  Help [Triggered |

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

Measurement

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

@ Max 5565090
P =231.698ps

o 5.357199p=
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To see statistics:

5.

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

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

To show annotations:

7.

10.

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

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

This is the portion of the waveform be-

ing measured.

These are the reference levels for the
measurement.

@ : : ics 100.0rn e
: : Measurement
ﬁ_] Rise 3 N,

218.1718p=

PhaseRef{C5_C6)
Off
i C3 10000 i

Measurement

HRi=e C30
221.4202ps

ong
Show Statistics
Setup...

4034V

100 0ps v
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To measure a waveform database:

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

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

12. In the Source tab, check the Use Wfm
Database option.
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To localize a measurement:

13. Select Meas.

14. Select the Region tab to expose the

gate controls.

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

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

17. Click the Annotations box to have the
measurement display annotations that
indicate which portion of the waveform
is being measured as well as reference
levels for that measurement.

Quick Tips

@ @

Setups HE
PhaseRef | Mask | TDR | Disp |
Wert | Horz I Aeq | Trig
“wim D atabaze | Hist | Cursor  Meas

Select Meas | L3 Pk-Pk

IMeas1 "l I On @

Walue |360,000000 mY

Show Skate I Clear Stats I
ISuurcel Suurce2| Setta Defaulll

—Gate

Souws Reden | HiLow | RefLevel|

) I P F S

G2 [50.0% Ipa on.-
el

—Edge

Slope 4k £ 1
Dirzction (% -3 (el

[¥ Statistice  WWeighting I32 E

[V Annotations

Help I

Gate G1

AN B

L 000 Ops/div

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

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

= You can select and drag the gates to new locations by using a mouse or the touchscreen.
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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. Cur-
rently, 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. As indicated, measurement slot 3 has
a measurement assigned and is dis-
played (On).

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

6. Asindicated, measurement slot 3 is
Not Defined and no measurement icon
is displayed.

7. Here, measurement slot 1 has a mea-
surement assigned. It is set to not dis-
play, but the measurement slot is still
used.

Quick Tip

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

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

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

three times for waveform cursors. @ @ @

Cursor selection is also available

from the Setup menu. Setups HE|
PhaseRef | Mask | TDR | Disp
2. Press the SELECT button to toggle Wert | Harz I Acq | Trig
selection between the two cursors. The wnDatabase | Hist  Cursor | Meas
active cursor is represented by a solid Fungtian
line. ot
™ ertical Bars
3. Turn the General Purpose knob to o
position each cursor on the waveform
. 0L EEfer
to measure the feature that interests
you.
4. Vertical bars (V Bars) measure @
horizontal parameters.

(B

4116mv 3p18ps;iv-

5. Horizontal bars (H Bars) measure 200

amplitude parameters. __7_‘7_______/‘_5\___
JERRUEAERN

502 gmy: : : : : : : 301 8psytliv-
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6. Waveform cursors measure vertical : ‘
and horizontal parameters simulta- L [ ‘
neously. Waveform cursors are at- TET D
tached to the waveform and track with + 1 6
the waveform points. ; I
" I
. |
I
; | .
e N | e
I
. I
413.4my 1 3p13psjiv
7- Read cursor measurement results In File Edt Visw Setup Utiiies Applications Help [Triggered [ Telaronx | - | X|
the dlSp'ay S| #| % |w8| | 2| AR acaMode [Sencle 7] Tia[EwemaiDrest 7] [s 00V BES]  aee | K2
) Puise =] [empitude [=] | it oo v | | | [ ] | = - e | 2] | L ] V|
. . Y T ! ! T T T T T gPhaseRef(C5_C6)
8. Click this button to toggle the cursor SN : : RS
readouts on and off. ] | e
: | : : : Cursors(Mn C3)
R C SRR -
B B ] by <74 7070y
} o o
13 1.65000ns
| 108 BOBDE1MHzZ
|
|
a |
................. [T
S00.0mY : : : : ! : : 500 0psii
I|:3 | [1o0.0myr BE [0 IE @, | @, | [po0.000es B 1500 oC|| 559 PM 44472004
Quick Tips
= Cursors require that at least one waveform is selected on screen.
= Waveform cursors are not available if a waveform database is selected.
= You can drag a cursor to place it relative to the waveform.
= You can assign each cursor to a different waveform to measure differences between waveforms. Make these
selections in the Cursor setup dialog box.
|

@

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

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

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

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

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

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

3. Use the dialog box to define a math

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

(FE I Aapl | Cancel | Help |

4. Use the filter controls in the dialog box Define Math 1=
to apply a filter to the math waveform ~ Math Wavefarm Math Exprassion
defined by the expression. o |
i~ Function: S ourc
Intal Difff | magl | Fiker o] 02| o3| ca + ’
Exp[ Lag( Sqf L[ (05 (N (O e E| 78|49
ETEUE Avg( tin [LET) il R PR R 213|458
O~ EE) EEY B FE 1(0 Eez
—| ,EmAvgs I2 =[5
[ J - Me surement Scalas
Backspace Filter FEisetimeILDDD"1S I l e e e !
il I_FI|teIMDdB IW (2astl EasE WEaST eSS

(FE I == T Cancel | Help |

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

oK. | _Appl_l,l_l Cancel | Help |

Quick Tip

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

®

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

The available four 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, and mask testing.

1. Click Wfm Database in the Setup dia-

Setups

log box.

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

databases.

3. Click the Source button to select the

waveform source.

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

5. Click Display to turn on the display of

the waveform database.

6. Select the Persistence mode for the
selected waveform.

7. If you selected Variable persistence,
you can specify the number of wave-
forms that are included in the wave-
form database.

@
®
®

PhaseRef | Misk | TDOR | Disp

| @

_;!@

“ert | Horz | 2 | Trig

Wik Database |H|st I =
—Databaze

IW'meE1 _-I ¥ On b Displap
Souce

| IMamEE A| Clear Data ||

Persistence
’76‘ Infirite %%
" Varable 38 —
1 2000
gl i IE'DD | —I

Samples |1

Dizplay O ption:
' Celar
C Intensiy

Grading Method IEmphasized a _'l

’, Emphasize Caunts

|
0% . .

[ lnvert

Help I

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

8. Click a grading display option.

9. Click Invert to emphasize the least oc-
curring pixels by reversing the intensi-
ty/color assignments to each grading
partition.

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

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

Quick Tip

= Certain measurements require the use of a waveform database and automatically set the measurement system to use
a waveform database if available.
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Display a Communication Signal

1. Carefully install the sampling module in
the instrument. Refer to the procedure
and cautions in Installing Modules on
page 5. You should also read the user
manual for your specific module.

2. Connect signals to your sampling mod-
ule. Always observe static-safe proce-
dures and cautions as outlined in your
sampling-module user manual when
connecting signals.

3. Select the channel that you want to dis-
play in the Mask setup dialog box.

4. Select the communication standard.

5. Click Autoset in the Mask setup dialog
box or on the front panel.
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Display and Analyze Communication Signals Using Mask Testing

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

1. Select the waveform to be mask tested

from the drop-down list under Source. WimDatsbase | Hist | Cureor | Meas |
. ‘ert I Horz I Ao I Trig :

2. Select a standard mask in the Mask set- PhaseRief  Mask | TOR ! uisp 0C-1/5TH-0 |
up dialog box. Selecting a communica- e %
tion standard or user-defined mask auto- )

i OC-12/5TH-4
matically: bl &in C1 ‘l ¥ Enable Mask Counts 1 DC18
. Comm Standard |\ -4 None 0C-24
m  Displays the mask on screen and = Ethemat v OCGE
autosets for the mask if Automatic is ¥ Use'win Databese  Clear Data | Fibre Channel Optical  »  DC-48/5TH-16
checked in the d|a|og box. I ¢ Fibre: Channel Electical » FECZ2.6EE Gb/z
— Llizplay InfiniE and k OC-192/5TM-E4
] Enables mask testln . = - PCl Espress 3 FEC10.66 Gbs
9 fallBecs = I_l-:l Fiapid 10 »  FECIOFA Gbés
= Displays mask count statistics in the S | e
mask readout. A mask does not Slalle a0
L SONET [SDH) §  FECY3.02GbAs
have to be displayed to have mask r

counting enabled. User

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

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

source.
5. If you want, you can enable margins to Mask Margins ———————
explore design margins of your {F On  Magh [50%  BE]

communications signal.

®
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Analyzing Waveforms

To autoset the waveform to mask:

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

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

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

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

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

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

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

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

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

CSA8200 & TDS8200 Series Quick Start User Manual
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50

To restart testing:

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

Source

Main C1 & | ¥ Enaile Mask Counts
:
¥ Use'wim Database  Clear Data |

Comm 5tandard

13. Read the mask-hits count in the readout. Fio_E6 Vor_Sobo Ui koo bor SPyvmlrs ol SR/t _olX)

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

i s
e
ik Totsl 5160388
75 witms 28621

s [3 | 153.0psiv

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

Quick Tips

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

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

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

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

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

1. FrameScan is accessed from the Hori-
zontal Setup menu.

2. Click Enabled in FrameScan.
3. Click Auto Position.

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

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

Quick Tips

®

@

Setups HE
witm Databaze I Hist I Cursor I Meas
Phase Ref | Mask | TOR | Disp
RLETS Horz | Acg I Trig
- Timebase

I ain T B A
Scale I?BS.meitsMiv E
Paosition 57 .32hits

Fiesolution E.140ps
Fecord Length ISDD E

" Seconds ¢ Bits O Distance|

Comm Standard Mone 3
Bit Rate [2 4583200 Ghps

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

47 G4

Horizontal
| Reference 100.0%
&l Timebase:
Mode ILDCk to Int. 10kHz 'l
Ui

®

® =0T ®
r

1

Frame sync pulse

Repeating data stream

Fie Edi Yiew Setup Uliiies Applics 152 Wavefoms

[iMskTotal 565772 of 750

Tektront .| X]

|2 5 [0l 2| ruwsion )/ flsarnde =] Tiafevmnaitves: (5] [pooome BE o N2
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SCEMNING: Bit
Ci

S E

©150.00p ¥
Maskifig1 C1)
0C- 12T
Maskl O
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Mask3 0

SCANNING] it 5 545e-0087

247 Dpsiiv (ézz hbitsisec)]

Total a3
Wavetorms 110

8:30AM 3/17/00

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

m  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.

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

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

1. Select TDR from the Setup menu.

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

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

7. Set the Deskew percent value.

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

Quick Tip

m  Use alower internal clock rate to examine long cables.

= For a TDR module with single channel deskew capability, only the even-numbered channel of the module is selectable
for deskew. For a TDR module with dual channel deskew capability, both channels of the module are selectable for
deskew. Refer to Differential TDR Deskew Method beginning on page 67 for more information bout TDR deskew.
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Phase Reference

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

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

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

either Free Run or Triggered. O oA
¢ Free Fun

" Triggered

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

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

. . ~Phaze Ref Modul
displayed signals are synchronous ceee

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

® ®©

Standard Freg TableI "

= Triggered: Samples are corrected for —

horizontal position per the phase

reference supplied, but OtheI'Wise Characterization Passed.

have all the attributes of a triggered

waveform.

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

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

module is installed).

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

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

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

Quick Tip

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

The instrument can display histograms constructed of waveform data. You can display both vertical (amplitude) and

54

horizontal (time or distance) histograms, but only one at a time.
1. Display the Hist (Histogram) dialog box. Setups

2. Check the Enable Histogram box.

3. Click the Source button to select the wa-
veform source.

®

4. Select a vertical or horizontal histogram.

PhaseRef | Mask | TOR | Disp |

et
wihm Database  Hist
" Sounce I
MasinC3 a| M Enable Histogram

o Yertical

" Horizantal ‘
[ Use wim Database Clear I @

| 2 | Trig |

Cursor | Meas

| Horz

— Dizplay Options
¥ Histagram
% Linear

£ Logarithmic

Color Il:l v|
Size

— Limnik Coaritralz

Tap

|21Q.2m\l' E

Left Right

f20 7000n

+ Absolute Oz

[22 50000

Buottomn

|-22‘|.4m\u' E

Help |

5. Click and drag the edges of the histo-
gram box to enclose a portion of the wa-

veform. File Edit ‘iew Setup

®

Utiities  Applications  Help |Triggered |

Tkons: | X|

S| 33| ]w

EII:'JQI HunJSloplAcq ModelSampIe j TriQIEemaIDirect j ID.D\:’

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

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

3.

4,

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

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

waveforms to disk for recall later.

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

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

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

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

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 a new standard for ease of use to sampling oscilloscopes: simple triggering on electrical signals through
its clock recovery on either single-ended or differential signals. The differential functionality, in particular, simplifies
acquisitions that were previously difficult to accomplish. The 80A05 is able to 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 signal on your
measurements.

This section presents simple example setups and information about vertical calibration, horizontal deskew, and minimizing
the effect of skew on your measurements.

80A05 CLOCK RECOVERY MODULE A 50 QTERMINATION REQUIRED
= ON/OFF
A COUPLED
A A - TRIGGER CLOCK
i IN — 50 Q— IN OUT— 50 Q —ouT (1116 FOR > 2.7 Gois)
1'4V 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 simply connected to the 80A05 module. The 80A05 delivers a recovered clock signal to the
mainframe to be used for triggering by setting the trigger source to Clock Recovery for the channel the 80A05 occupies.
Differential signals might need to be deskewed as described in the Skew and Deskewing section on page 63. The signal
outputs of the 80A05 are unused (capped with their 50 Q2 terminations) in this example.

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

[ =——> ]
s 0O
CDoo OaOo
SCJ o o
SOSO O
S 020 .
=0 O
e e | o
| || 1 | | ©
0 O ) O O
7 ]

\ 80A05 module
Input signals

Figure 2: Clock recovery | trigger with the 80A05 module setup example
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Clock Recovery | Trigger for Optical Signal, with the 80C12 Optical Module

In this example, the single-ended, electrical (split) signal from the 80C12 module’s Electrical Signal Out is connected to the
80A05 module’s Electrical Signal In. The 80A05 delivers the recovered clock signal from the 80C12 to the mainframe to be

used for triggering by setting the trigger source to Clock Recovery for the channel the 80A05 occupies. The signal outputs
of the 80A05 are unused (capped with their 50 Q2 terminations) in this example.

|

O

% a0

Ooe0d0s

00D
0 000

00000000y (0

(O 000800

dro——1d

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

; Optical signal in

80C12 optical module

Figure 3: Clock recovery | trigger with the 80C12 and 80A05 modules setup example
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Differential Clock Recovery and Acquisition

In this example, the 80A05 module’s Electrical Output signals are connected to an electrical sampling module(s), such as
an 80E03, with a set of differential cables. A matched set of coaxial cables is recommended for both the connection
between modules and the connection to the DUT.

[ =—— ]
SE=E=1=00)
25,2 S
5020 o
=O O
)
B eall lg
| REEEE R |
o[ O[ O O
| ]
\__/

80E03 sampling module
Input signals

80A05 module

Figure 4: Differential clock recovery and acquisition setup example

CSA8200 & TDS8200 Series Quick Start User Manual 59



Using the 80A05 Electrical Clock Recovery Module Examples

Probing with Low-impedance Probes

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

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

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

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

Figure 5: P6150 Probe
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Probing with Differential to Single-ended Probes

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

80A03 TekConnect
probe interface

3

Oﬁr

LI
80A05 module

Data input

SMA cable

Circuit under

Dual SMA cables AuxOut - P7380

Figure 6: 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. Since the TDS8200 and CSA8200 mainframes have a built-in calibration voltage, this is a simple
procedure.

|

% 0g
00
[\
O

0

000

OOOO%
0

poooooo0g 0O

(OO o000 00

} o ‘ DC CALIBRATION
OUTPUT
‘ (o
O
L J
;/ 80Exx module
\_

80A05 module

Figure 7: Vertical Gain Adjustment; 1! of two channels shown

After the connections are made, select the Setup > Vert menu, set the DC CAL calibration voltage to an appropriate value
and adjust the value in the External Aftenuation window to achieve the proper voltage reading (as measured with a Pulse
Mean measurement).

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

If this is a differential setup, repeat for both inputs.

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

Skew is the time mismatch between two or more signals acquired by the oscilloscope. Removing skew, or deskewing, is
necessary in many applications in order to obtain the best measurement and analysis results. Deskewing applies to both
single-ended multi-channel applications and especially with differential systems.

The amplitude and shape of a differential signal is highly dependent on the skew between the two signals. For example, a
skew of 180 ° (half a period) would change the displayed amplitude of a difference math signal, for two ideal sinusoids, to
zero.

At high speeds, this situation is a realistic problem; for example, a 10 GHz signal has a half-period of 50 ps, resulting in an
unacceptable amplitude error from skew of +25 ps on one cable and —25 ps on the other.

In the time domain, differential skew of a step signal will become clearly visible as a step in the mid-rise when the skew
between the differential branches is on the order of the risetime of the signal observed. See Figure 8 for an example of
how skew between branches of the differential signal impact the signal and its risetime.

0ps
25 ps

Corresponding measured
risetime

94 ps
106 ps
253 ps

100 ps

Figure 8: 90 ps differential step captured with different skews

Another reason to deskew differential systems is to fully suppress common mode signals. Differential acquisitions
measured in the presence of significant common mode signal need to have the common mode signal suppressed as much
as possible; this can be done only if the differential acquisition is well deskewed.

Sources of Skew

In non-TDR applications, there is only one source of skew that needs to be adjusted — the skew of the acquired signals
(as previously described) as they propagate from their source to the instrument.

However, in TDR applications, there is an additional source of skew that needs to be adjusted — the skew of the TDR step
pulses (when using multiple TDR channels). In this case, the TDR step(s) produce signals that propagate from the
instrument to the device or system under test. It is important that these stimulus step pulses arrive at the desired location
(reference plane) at the exact same time.
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One method for correcting (deskewing) for these skew sources in a differential TDR system is described in Minimizing
Skew.

Minimizing Skew
You can minimize skew between differential branches or multiple inputs by following these simple rules:
m  Use balanced cable pairs.

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

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

If the skew cannot be removed, or is unknown, proceed with measuring and/or removing it.

Measuring Skew

In most situations, you can determine the skew by measuring the horizontal position of the signals under consideration (the
skew is the difference between threshold crossing times).

= For single valued waveforms (as opposed to eye diagrams), you can use averaging andjor filtering. The filter is found
in the math menu; its time constant (‘Filter Risetime”) should be set to a fraction of the measured signal’s risetime.
Also keep in mind that the filter requires a pre-charge, so the signal trace is unreliable from the edge of the screen one
time-constant inward (on both the left and on the right edge of the screen).

The position of the waveform can be read with either the cursors or the automatic measurement. Saving the first signal
as a reference is a convenient way to keep it available and visible.

= For multi-valued waveforms (eye diagrams) neither average nor filter is appropriate; rely instead on the automatic
measurement system to find the precise position of the crossing.

Methods to Deskew Your Acquired Signals

For best measurement results when using multiple inputs, it is necessary to remove the skew between the acquisition
paths. To remove skew between multiple acquisition paths (acquisition deskewing), do the following:

= If you are using the 80A05 module to recover clock from a differential signal, you need to deskew at the SMA
connectors connected to the 80A05.

= If you are also viewing the signals out of the 80A05 module, for best results, you need to deskew again, this time from
the 80A05 module to the sampling module(s) inputs. This is shown in Figure 9.
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Figure 9: Deskewing multiple input signal paths with the 80A05

In cases where there is an insignificant amount of common mode signal between the differential branches, this might be all
the deskew you need; you might not need to deskew to the 80A05 module inputs. Keep in mind that depending on the bit
rate, the accuracy required, and your cabling, you might not need all of the deskewing steps.

Here are some practical examples of deskewing your signals in different situations:

Trigger Present, Known Fast-edge Signal Present

If there is a trigger signal that you can rely on while you are deskewing your differential signal and there is a known
fast-edge that is (or can be) connected to your DUT; deskew with this signal. If the target is an 80A05 module (and as such
has no acquisition of its own), use any single acquisition channel (available in your setup) to measure the horizontal
position of first one, then the other branch of the differential signal (bypassing the 80A05 module for the moment). For
example, you have channel 1 of an 80E02 module available for acquisitions; connect the +branch of the electrical signal to
CH1, note the position (you can save it as a reference waveform); disconnect the +branch from the CH1 (and terminate it
properly), connect the -branch to CH1 and use your deskew adjustment to remove the skew. (Refer to Methods to Adjust
Out Skew on page 66).

NOTE. This signal should have a repetition rate much lower than the amount of skew that needs to be removed so that the
relative skew between the signals can be correctly determined.

No Trigger, Zero Skew Signal Available

Using Internal Clock Output (from front panel). Use the INTERNAL CLock OuTpuT signal on the oscilloscope as the
signal source (into your differential probe or circuit) — first for one branch, then for the other.
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Set the oscilloscope trigger source (Trigger setup menu) to Internal Clock. Setting the trigger source to Internal Clock also
enables the INTERNAL CLocK OUTPUT connector.

If you have a channel available for acquisitions (such as CH1), connect the oscilloscope end of the +branch of the
cabling/fixture you are deskewing to CH1, and the DUT end of the +branch of the cable to the INTERNAL CLOCK OuTPUT
signal on the oscilloscope. Note the position of the signal (e.g. save as a reference waveform). With the +branch done,
disconnect the +branch from CH1 (and terminate it properly). Now do the deskew measurement for the —branch the same
way as for the +branch. Now, adjust the fixture to remove the skew. (Refer to Methods to Adjust Out Skew on page 66.)

Using TDR Step (from spare TDR- capable module). Use the TDR step generation capability from a spare
TDR-capable module channel as the signal source (into your differential probe or circuit) — first for one branch, then for
the other.

Set the oscilloscope trigger source (Trigger setup menu) to Internal Clock. Turn on the TDR Step (TDR setup menu) and
set its Polarity to positive-going (i.e. rising) edge.

Using a TDR step rather than the Internal Clock Output is preferred in order to obtain better deskew accuracy in
high-speed systems (due to it’s faster edge).

Methods to Adjust Out Skew

66

Using a Phase Adjuster

Skew can be adjusted out 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.

Deskew with the Acquisition System

= Repetitive Signal: This method 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 (for example, always bit 4 of a PRBS7
signal), the oscilloscope can adjust the skew in a simple way (using channel deskew) where first the data is captured
with the timebase skew adjusted for one channel, then for the second channel. Most equipment can handle this
method of deskew. The number of triggers needed to fill the trace doubles relative to an un-deskewed acquisition
system.

More optimal performance can be obtained using modules with channel Delay capability or by using multiple modules.
(See the information regarding Deskew and Delay.)
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= Random Signal: Random signals are signals that don’t necessarily repeat on equivalent trigger events from
acquisition-to-acquisition. One example would be acquiring a random or pseudo-random serial data bit stream (for
example, a PRBS?7 signal) while triggering directly on its associated serial clock (or from the data stream’s recovered
clock).

In the case of random signals, the oscilloscope must acquire each waveform sample of both differential branches from
exactly the same trigger event. Otherwise, due to the signal’s random nature, one of the samples of the differential pair
may have changed value (from an absolute, real-time perspective) and yield incorrect results when viewing the
mathematical differential or common mode waveform.

To ensure that random, differential or common mode signals can be properly time aligned, the TDS8200 and CSA8200
oscilloscopes allow the skew to be adjusted between individual modules by way of independent acquisition timebases
(not available in phase reference mode). This is called channel Deskew. In addition, some modules (e.g. the 80EQ6,
80E07, 80E08, 80E09, and 80E10) contain an additional, and highly useful, skew adjustment capability called channel
Delay.

While both deskew and delay allow you to compensate individual channels for skew differences introduced externally
from the instrument, they are implemented differently. Deskew is applied to the strobe drive of the module common to
both channels in the module. Therefore, when the deskew values differ between the channels within that module, the
instrument automatically performs separate acquisitions for each channel (on different sets of triggers) in order to
satisfy the requested deskew difference. On the other hand, delay is applied only to the individual channel (within the
module itself). 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.

Differential TDR Deskew Method

The following procedure outlines a method to deskew a single differential (or common) mode system (one signal pair). This
procedure utilizes autoset features found in software version 2.5 and above. The procedure can be extended to additional
signals when appropriate TDR modules are used. Generally speaking, the dual-channel 80E10 and 80E08 TDR sampling
modules are most appropriate due to their capability to independently control both delay (for deskewing the acquisition of
signals) and TDR step deskew (for deskewing the generated TDR steps) for each channel.

The two major steps required to achieve a properly deskewed differential TDR system are:

= Deskew the acquired signals (Acquisition Deskew) — This time aligns the acquisition of the signals such that they are
sampled at precisely the same time.

m  Deskew the TDR steps (TDR Step Deskew) — This time aligns the TDR steps such that the stimulus steps arrive at

the desired reference plane at precisely the same time.

Configuration/Setup Considerations
Before starting, there are two setup choices to be made:

= Reference Plane: This is the location at which you ultimately want both the acquisition signals and TDR steps to be
time aligned. Common choices for the reference plane include:

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

®  The inputs to a DUT within a fixture.
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= Acquisition Deskew signal source: 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 exira (i.e. unused) TDR-capable module channel (recommended source).
= The Internal Clock Output (from the instrument front panel).

= Astable, fast-edge, low-repetition rate signal that is synchronous to an external trigger source.

Performing Acquisition Deskew
Use these steps to set up the instrument and external environment for the selected deskew signal source.
1. Perform a Default Setup (from Utilities->Default Setup or from front panel).

2. Set the Autoset Mode to Edge (from the menu Utilities->Autoset Properties... or TDR setup dialog TDR Autoset
Properties... button). Ensure that all general autoset options (Trigger, Vertical, Horizontal) are enabled (i.e. checked).

3. Set the Acquisition Mode to Average (from the tool bar Acq Mode control or from the Acquire/Acquisition setup dialog).
4. Set the Trigger Source as follows:

a. For a TDR step from extra channel — set the oscilloscope trigger source to Internal Clock (from the Trigger source
selector in the toolbar or from the Trigger setup menu). Turn on the TDR Step of the unused TDR channel and set
its Polarity to positive (rising) edge (from the TDR setup menu). You do not need to turn the acquisition of the
channel on.

b. For an Internal Clock Output — set the oscilloscope trigger source to Internal Clock. (You may need to use a 50
terminated SMA T, a 50 Q terminated power divider, or a 2-6 dB attenuator in order to reduce the Internal Clock
Output amplitude to an acceptable amplitude for the module.)
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10.

11.

¢. For afast edge, low repetition rate signal with synchronous trigger — connect the trigger signal to either the
TRIGGER PRESCALE or the TRIGGER DIRECT input.

Connect the deskew signal source to the reference plane of the 1st channel to be deskewed and turn that channel on.

Press Autoset (from toolbar above the graticule or from the front panel). A signal edge should be displayed near the
center of the graticule. Record the Horizontal Position value (lower right numeric control) as Timef.

If deskewing a module without channel delay capability (e.g. 80E04), save the waveform as a Reference waveform
(from File->Save Waveform...). The saved Reference waveform is automatically turned on and displayed.

Connect the deskew signal source to the reference plane of the 2nd channel to be deskewed and turn that channel on.
Turn the 1st deskew channel off.

Press Autoset (from toolbar). A signal edge should be displayed near the center of the graticule. Record the Horizontal
Position value (lower right numeric control) as Time2.

If deskewing a module without channel delay capability (e.g. 80E04), then perform the following:

Compute Time2-Time1. If the result is positive, then set the channel Deskew (Vertical setup menu) for the 2nd
channel to the resulting difference. Otherwise, set the channel deskew for the 1st channel to the absolute value of the
difference.

If deskewing a module with channel delay capability (e.g. 80E10 or 80E08), then perform the following:

a. Turn on a Delay measurement (from the Measurement setup menu or the measurement toolbar (Pulse ->Timing
-> Delay)) with the 2nd channel as Source1 and the 1st channel as Source2, measuring between the rising edges.

b. Adjust one or both of the 1st and 2nd channel’s Delay (Vertical setup menu) until the delay measurement is
minimized (near zero). If the measurement can not be minimized sufficiently, then reset the Delay controls to zero
and use the Deskew control as described in step 10.

Performing TDR Step Deskew

Use these steps to set up the instrument and external environment for TDR Step Deskew.

1.

Disconnect the deskew signal source and turn off both the Reference waveform and Delay measurement (if either is
on).

Provide an open or short termination at the reference plane for both channels.
Turn both channels on (if not already).

Set the Autoset Mode to TDR (from Utilities->Autoset Properties... or TDR setup menu TDR Autoset Properties...
button).

Press AUTOSET (from toolbar above the graticule or from the front panel).

Select the other channel and press Autoset. Given reasonably matched cables to the DUT, both reflected edges at the
reference plane should be displayed near the 3rd horizontal graticule. If not, increase the Horizontal Scale until both
reflected edges are displayed.

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 10-100 ps/div horizontal scale is a typical target.
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8. Either visually, or by setting up a delay measurement between the channels, adjust the TDR Step Deskew (TDR setup
menu) to align the reflected edges.

The instrument should now be set up to accurately make differential or common mode TDR measurements.

NOTE. For future use with the same configuration ( the same instrument, modules, cables and/or fixtures), save the setup
(from menu bar File->Save Sefup As...).
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Cleaning the Instrument

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

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

Exterior Cleaning

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

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

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.

Avoid scrubbing the display with excessive force.

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

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

Optical Connector Cleaning

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

Accessories, 3

Acquisition, set Stop mode & action, 28

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

C

Calibration, 20
Certifications, 4
Characterize, phase correction, 53
Cleaning, instrument, how to, 71
Cleaning and inspection
exterior, 71
flat panel display, 71
Cleaning optical connectors, 71
Clock recovery, trigger source, 31
Communication, signal, 47
mask testing, 48
Compensation, 20
how to perform, 20
Connectors
EXTERNAL DIRECT, 31
EXTERNAL PRESCALE, 31
trigger, 31
Control panel, 12
Control panel map, 14
Controls bar, 13
Cursor measurements, 42

D

Dark-level compensation, how to per-

form, 22
Default setup, 26
Setup boxes, 27
Diagnostics, 18
Dimensions, 4
Display
map - main & mag views, 15
map - main view, 15
style, 29
waveform, 13
Display map, 15
Document results, 55

Documentation, v

Dots, displaying waveform record points

as, 29
Dual monitor, 8

E

Emergency Startup disk, 7
Enable histogram, 54

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

Extended desktop, 8

F

Flat panel display, cleaning, 71
Frame, trigger, 31

Frame Scan, 51

Front panel, connectors, 12

G

Gated trigger, 32
Graticule
color, 29
style, 29

H

H Bars cursor, 42
High frequency triggering, 32
Histogram

enable, 54

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

Incoming inspection, 18
Indicator

compensation, 13

phase reference status, 13
Infinite persistence, 29
Input connectors, specifications, 4
Input frequency, phase correction, 53
Inspection and cleaning

exterior, 71

flat panel display, 71
Instrument, cleaning, 71
Interface map, 13
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L

Language, change, 10
Level, trigger, 30
Linear interpolation, 29

Map, waveform display, 15
Mask testing, 48
autoset to a mask, 49
stopping acquisition based on, 49
Math
editor, 44
waveform, 44
Measurement accuracy, optimizing, 20
Measurements, 37
cursor, 42
how to localize (gates), 40
turning off, 41
Measurements bar, 13
Mechanical, specifications, 4
Menu bar, 13
Metastability reject triggering, 32
Mode, trigger, 30

Normal, trigger mode, 30

0)

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

Operating specifications, 4

P

Pattern Sync, trigger source, 31
Phase correction, 53
characterize, 53
input frequency, 53
Phase reference, 53
Power supply, specifications, 4
Print, 55
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to compensate the instrument and
modules, 20

to localize a measurement, 40

to perform dark-level and user
wavelength gain compensa-
tions, 22

to set acquisition modes, 28

to set up the signal input, 24

R

Readout display, 13
Readouts, 13

Readouts bar, 13

Rear panel, connectors, 12
Recovery disk, 7

Related documentation, v

S

Save
setup, 55
waveform, 55
Serial mask testing, 48
Setup, save, 55
Signal, communication, 47
Sin(x)/x interpolation, 29
Single sequence, 28
Slope, trigger, 30
Sources, trigger, 30
Specifications
certifications, 4
environmental, 4
input connectors, 4
mechanical, 4
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operating, 4
power supply, 4
Start an acquisition, 28
Status bar, 13
Stop an acquisition, 28

T

TDR, 52
Temperature compensation, 20
Tool bar, 13
Trigger
clock recovery source, 31
concepts, 30-33
connector, 31
event, 30
EXTERNAL DIRECT connector, 31
EXTERNAL PRESCALE connector,
31
frame, 31
level, 30
modes, 30
pattern sync, 31
slope, 30
sources, 30
type, 30
Trigger inputs, usage limitations, 32
Trigger MAIN LEVEL knob, 30
Trigger source, usage limitations, 32
Triggering
based on application, 31
edge, 30-36
gated, 32
high frequency, 32
holdoff, 32

metastability reject, 32

U

User interface
compensation indicator, 13
controls bar, 13
measurements bar, 13
menu bar, 13
phase reference status, 13
readouts bar, 13
readouts display, 13
status bar, 13
tool bar, 13
waveform bar, 13

User wavelength compensation, how to
perform, 22

vV

V Bars cursor, 42

Variable persistence, 29

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

View, main & mag, 15

w

Waveform

display, 13

export, 55

save, 55
Waveform , display style, 29
Waveform bar, 13
Waveform cursors, 42, 43
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