Tektronix Logic Analyzer Family
Quick Start User Manual

OO O
071-1575-02






Tektronix Logic Analyzer Family
Quick Start User Manual

www.tektronix.com Tektronix
071-1575-02 Ve



Copyright © Tektronix, Inc. All rights reserved. Licensed software products are owned by Tektronix or its subsidiaries or suppliers, and
are protected by national copyright laws and international treaty provisions.

Tektronix products are covered by U.S. and foreign patents, issued and pending. Information in this publication supersedes that in all
previously published material. Specifications and price change privileges reserved.

TEKTRONIX and TEK are registered trademarks of Tektronix, Inc.

MagniVu and TekLink are trademarks of Tektronix, Inc.

Contacting Tektronix

Tektronix, Inc.

14200 SW Karl Braun Drive
P.O. Box 500

Beaverton, OR 97077

USA

For product information, sales, service, and technical support:
= In North America, call 1-800-833-9200.
= Worldwide, visit www.tektronix.com to find contacts in your area.


http://www.tektronix.com

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; ¢) 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.



Warranty 9(b)

Tektronix warrants that the media on which this software product is furnished and the encoding of the programs on the media will be
free from defects in materials and workmanship for a period of three (3) months from the date of shipment. If any such medium or
encoding proves defective during the warranty period, Tektronix will provide a replacement in exchange for the defective medium.
Except as to the media on which this software product is furnished, this software product is provided “as is” without warranty of any
kind, either express or implied. Tektronix does not warrant that the functions contained in this software product will meet Customer’s
requirements or that the operation of the programs will be uninterrupted or error-free.

In order to obtain service under this warranty, Customer must notify Tektronix of the defect before the expiration of the warranty
period. If Tektronix is unable to provide a replacement that is free from defects in materials and workmanship within a reasonable
time thereafter, Customer may terminate the license for this software product and return this software product and any associated
materials for credit or refund.

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 REPLACE DEFECTIVE MEDIA OR REFUND
CUSTOMER’S PAYMENT IS THE SOLE AND EXCLUSIVE REMEDY PROVIDED TO THE CUSTOMER FOR BREACH OF

THIS WARRANTY. TEKTRONIX AND ITS VENDORS WILL NOT BE LIABLE FOR ANY INDIRECT, SPECIAL, INCIDENTAL, OR
CONSEQUENTIAL DAMAGES IRRESPECTIVE OF WHETHER TEKTRONIX OR THE VENDOR HAS ADVANCE NOTICE OF THE
POSSIBILITY OF SUCH DAMAGES.
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General Safety Summary

General Safety Summary

Review the following safety precautions to avoid injury and prevent damage to this product or any products connected to it.
To avoid potential hazards, use this product only as specified.
Only qualified personnel should perform service procedures.

While using this product, you may need to access other parts of a larger system. Read the safety sections of the other
component manuals for warnings and cautions related to operating the system.

To Avoid Fire or Personal Injury
Use Proper Power Cord. Use only the power cord specified for this product and certified for the country of use.

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

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

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

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

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

Power Disconnect. The power cord disconnects the product from the power source. Do not block the power cord; it
must remain accessible to the user at all times.

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

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

Avoid Exposed Circuitry. Do not touch exposed connections and components when power is present.
Replace Batteries Properly. Replace batteries only with the specified type and rating.

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

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.
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General Safety Summary

Terms in this Manual

These terms may appear in this manual:

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

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

Symbols and Terms on the Product

These terms may appear on the product:

= 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.

The following symbols may appear on the product:

AN AN @ + + O |

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

o

Standby

TLA Quick Start User Manual



Environmental Considerations

Environmental Considerations

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

Product End-of-Life Handling

Observe the following guidelines when recycling an instrument or component:

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

The symbol shown below indicates that this product complies with the European Union’s requirements according to Directive
2002/96/EC on waste electrical and electronic equipment (WEEE). For information about recycling options, check the
Support/Service section of the Tektronix Web site (www.tektronix.com).

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

Restriction of Hazardous Substances

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

Preface

This manual describes the basic operation and concepts of the Tektronix Logic Analyzer series instruments. The TLA5000
Series Logic Analyzers are stand-alone products and the TLA7000 Series Logic Analyzers are configurable modular
products. The TLA7000 Series Logic Analyzers can be configured with a variety of logic analyzer modules and pattern
generator modules. All logic analyzers have integrated operation capabilities with Tektronix TDS oscilloscopes. This
manual supports the following instruments:

B TLA5000 Series Logic Analyzers (TLA5201, TLA5202, TLA5203, TLA5204)

= TLA7000 Series Mainframes (TLA7012, TLA7016) and their associated modules (TLA7NAx, TLA7Axx, TLA7N4,
TLA7PG2)

Key Features

vi

The Tektronix Logic Analyzers can help you verify and debug hardware designs, processor and bus designs, and embedded
software and hardware integration. Key features include:

B 34/68/102/136 channel logic analyzers
® 500 ps (2 GHz) 256 Mb deep timing analysis

®m 125 ps (8 GHz) MagniVu high resolution timing acquisition simultaneous with deep timing or state acquisition to find
difficult problems

= Up to 200 MHz state acquisition analysis of synchronous digital circuits, TLA7N4 series

m  Up to 235 MHz state acquisition analysis of synchronous digital circuits, TLA5000 series
B Up to 450 MHz state acquisition analysis of synchronous digital circuits, TLA7NAX series
= Up to 800 MHz state acquisition analysis of synchronous digital circuits, TLA7Axx series

= Simultaneous state, high-speed timing and analog analysis through the same logic analyzer probe to pin-point elusive
faults without double probing, TLA7Axx series and TDS oscilloscopes

®  Glitch and setup/hold violation triggering finds and displays elusive hardware problems
m Transitional storage extends the signal analysis capture time

B Connectorless probing system with 0.5 pF total capacitive loading eliminates the need for on-board connectors,
minimizes intrusion on circuits, and is ideal for differential signal applications

The Tektronix Logic Analyzer family also offers the TLA7PG2 Pattern Generator modules that work with the logic analyzer
modules to generate digital signals to simulate test conditions in software and hardware testing. Key features include:

B 64 channel modules with up to 2 Mb vector depth and up to 268 MHz clock rate
m  Support for TTL/ICMOS, ECL, PECL/LVPECL, LVDS, and LVCMOS standard logic levels
® \Variable probes for supporting variable voltage levels and delay of two channels for functional verification

= Pattern sequencing control of vector output to allow flexible definition of complex events

TLA Quick Start User Manual



Documentation

Preface

The following table lists related documentation, available on the TLA Documentation CD and on the Tektronix Web site

(www. Tektronix.com).

Related Documentation

Item Purpose Location
TLA Quick Start User Manuals High-level operational overview E
J P € 2 (@)
X

Online Help

In-depth operation and Ul help

|EI 6

Installation Quick Reference Cards

High-level installation information

)

X
Installation Manuals Detailed first-time installation ‘l\
information o s
XYZs of Logic Analyzers Logic analyzer basics P
>
o
Application notes Collection of logic analyzer application e
specific notes (\‘3‘/)
TLA Product Specifications & Product specifications and (,;*
Performance Verification Procedures performance verification procedures \‘3‘/)
for TLA7000 series products
TPLNET Documentation Detailed information for controlling the ;c:
logic analyzer using .NET (\§
Field upgrade kits Upgrade information for your logic <
analyzer = @7)

Optional Service Manuals

Self-service documentation for
modules and mainframes

%
0

Version Differences

Some of the illustrations in this document may have different icons than your instrument due to differences in software
versions. Refer to the online help for the menu features of your software version.

TLA Quick Start User Manual
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Basic Setups

Basic Setups

Installation Documentation

For installation instructions and descriptions of controls and connectors on your instrument, refer to the installation reference
card or installation manual that came with the instrument. (See page vii, Documentation.)

Connecting to a Network

The user interface operates under the Microsoft Windows® operating system. Before you connect to a network, Microsoft
recommends the following to ensure your instrument is protected:

B Use an internet firewall
® |nstall operating system updates regularly
B Use up-to-date antivirus software

See the installation manual for detailed instructions on connecting to a network.

Connecting Probes to the Target System

The logic analyzer has different methods
of connecting probes to the target system.
Refer to the illustration and connect your
probes to the target system.

B Square pin connectors. Use
general-purpose probes to connect
to the target system using square pin
connectors or square-pin adapters.

B Connectorless compression
connectors. Use land pattern probes for
applications that connect many channels
to connectorless compression contacts
on the target system.

= Mictor connectors. Use Mictor
connector probes for applications
requiring many channels to be quickly
connected using Mictor connectors or
Mictor adapters.

Square pin

=5 Connectorless

TLA Quick Start User Manual 1



Basic Setups

Connecting to Your Instrument

You can connect to your instrument as Remote Host, Remote Desktop, or Local. You can also work offline, without
connecting to the instrument, to modify setups or view data files that you previously saved.

To access the TLA Connection dialog box, start the TLA Application software on the instrument or on your PC.

Choose a Local connection when you want T —— X
to work directly on the instrument. B & I3 TLACorfiouration -
TLA Mame Statug Madel Location
W3 [ciline] TLATD12+1Exp
TLATOZ241Esp  Softwars System (Post 1F13)
- Hasyztem2 TLATO12+1Exp Hardware System (Fost 1G14]
< | E

At application startup:

[ Automaticaly reconnect to [lozal]

Run Power-on Diagnostics. Conmect ] [ Close ]
Z |
Connect as Remote Host when you want to ST X
run the application on your PC to control the B 6 3 TLACorigustion
instrument remotely, and then store the data
locally on your PC. TtAName Stz Modsd Lozation
W [cline] TLATO12
tlasystem1 TLATDZ2#1Ep Software System (Post 1F13)
No TRE' yotu rlzusg be ConneCted to a LAN to Wiilasystem? TLATD12+1Exp Hardware System (Post 1G14)
use KRemote Host.
< >
At application startup:
[] Automatically reconnect to flasystem1]
Run Power-on Diagnostics. Pem— ] [ po— ]
A
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Basic Setups

Connect as Remote Desktop when you want
to run the application on the instrument

System Properties

from_ your PC and store th.e data on | Geneml | ComputerName |  Hardware Advanced
the instrument. See the Microsoft Web | SystemRestore | AdomaticUpdates || Femote

site http://www.microsoft.com for more - R
information on working remotely. ~ Q lﬁzl:t?;;he ways that this computer can be used from another

Remote Assistance

Allow Bemote Assistance invitations to be sent from this computer

Advanced...

What is Hemote Assistance?

Remote Desktop

[] Allow users to connect remotely to this computer
Full computer name:
EWE112278
WWhat is Remate Desktop?

[ Select Hemaote Users

For users to connect remotely to this computer, the user account must
have a password.

Windows Firewall will be corfigured to allow Remate Desktop
connections to this computer.

OK I [ Cancel Apph

TLA Quick Start User Manual 3



Basic Setups

Navigating the Logic Analyzer Windows

Tektronix provides several different ways of navigating the logic analyzer windows to accomplish your basic tasks. Choose
the one that works best for you.

TLA Explorer

Use the TLA Explorer to quickly access key windows from a tree structure.

The TLA Explorer shows all of the modules in —

the logic analyzer and their sub components. = 'rra”E
=L

E Setup
E Trigger

S Listing 1
I W aveform 1
L o0 Dso
—-ms TDSGE04E
v Sekup/Trigger
T wavefarm 1
+- [ Data Windows

+-“ Tools

Toolbar Buttons

Use the toolbar buttons to quickly navigate between key windows while making the best use of screen space.

Click one of the buttons to quickly access the File Edit Wi Bl Sl Todls  Wind |
Setup Window, Trigger Window, Waveform the BOR Mew Uata aystem  lools Andow

Window, or the Listing Window for the current ‘,ﬁ H & =) E.I E E c? E

logic analyzer module.
Bl setup  JIB] Trigger ) Waveform - 1 Listing

4 TLA Quick Start User Manual



Basic Setups

System Window

Use the icons in the System Window to navigate between windows.

The System Window shows a block diagram
representation of the modules and data

HH System

windows available with your logic analyzer.
Click an icon to open the related window. b ainframe iy
Logic SR External ™
Analyzer [ Dzcilloscope
ein| 5 T oon| & T
QOff| Setup| Trig QOff| Setup| Trig
L& TDSA104E
41 iilﬂll iIJ'IJ'LI'LI'L iIJ'IJ'IJ'IJ'L
4131|5611 l l
4234156123 =
Listing 1 Waveform 1 (uick. Start
< »
Quick Tip

m  Use the front-panel buttons to navigate between windows on the TLA7012 Portable Mainframe.

Basic Steps for Using a Logic Analyzer

The basic steps for using the logic analyzer are summarized below.

1. Use the Setup window to set up the logic analyzer channels, threshold voltages, clocking, and memory depth.
Specify triggering in the Trigger window.

Configure the Waveform window.

> 0o

Acquire data.

TLA Quick Start User Manual 5



Basic Setups

EasySetup Wizard

The EasySetup Wizard appears when you first power on your instrument (unless it has been disabled). You can use the
EasySetup wizard for initial setups. However, the examples in this document create basic setups without the wizard to help
you learn how to use the instrument on a day-to-day basis.

Data Window Overview

Use data windows to display and analyze data acquired by your instrument. The Waveform and Listing windows are the
default data windows. Create other kinds of data windows using the New Data Window wizard. Refer to the online help for
detailed information on creating and using the various data windows.

Waveform Window

Use Waveform windows to display waveform data from the logic analyzer or from an external oscilloscope. Waveform
windows are best used for diagnosing timing problems, measuring hardware timing-related characteristics, and verifying
correct hardware operation by comparing recorded results against data sheet timing diagrams.

Listing Window

Use Listing windows to display acquired data in a state table display. Listing windows can be used for state machine debug
applications, tracing relative software execution, system optimization, and following data through a system design.

Histogram Window

Use Histogram windows to display acquired data as histograms. Histogram data is useful for evaluating the performance of
software, such as determining which routines or functions take most of the time performing certain tasks.

Source Window

Use Source windows with Listing windows to track the execution of source code in software applications.

Graph Window

Use Graph windows to display the results of acquired data in a graph or chart format.

Protocol Window

Use Protocol windows to display and analyze protocol data.

6 TLA Quick Start User Manual



Getting Acquainted with Your Instrument

Getting Acquainted with Your Instrument

The following sections show how to set up the logic analyzer and to do timing analysis using data from a simple D-type
flip-flop. Flip-flops serve as building blocks in digital systems. Although most flip-flops are buried inside complex ASICS and
other devices, they are useful for showing hardware debugging techniques using a logic analyzer. The examples in this
document use only a few channels to acquire data. However, you can use the same concepts with hundreds of channels.

Set the Default System

Use the default system set up to load the factory default settings.

1. Power on the instrument and wait for
the System window to appear. If the
EasySetup wizard appears, exit the
wizard.

2. Select Default System from the File
menu.

3. Click OK.

Configure the Setup Window

Choose TLA ...

Default Svstem CkrlH+D <:|
Load Swstem. .. Chrl+O

Save Syskem Chel+5

Sawe Swekar Ac

Use the following procedures to define data channels, set the clocking, set the probe threshold voltages, and to use other

features of the Setup window.
Open the Setup Window

m  Click Setup in the TLA Explorer to open
the Setup window.

TLA Quick Start User Manual
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=LAl
E Setup
E Trigger
257 Lisking 1
2 waveform 1
i D501
—-b TDSES04E
. Setup) Trigger
I weaveform 1
+- [ Data Windows
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Getting Acquainted with Your Instrument

Delete Unused Default Channel Groups

Delete unused channels to focus only on the channels that you need.

1. Position the mouse in the center of the

Setup window, right-click, and select M5
Delete All Groups. rgE Eq;li!i:“ Ty
£ : | £ -
2. Click Yes when you are prompted to :*-L'? A7) Dbt RO
confirm your action. — Doelate A0 Grouges
Cpring Groups
Sefect Shatues B Type. ..
E
Ll
Jd
-
Ll
_: Eighlight Chanmel Natss..,,
_
ol
I

Ll

-

reals J
Y —
=]
"
-
_I
I
CheleH
-
=
-
|
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Getting Acquainted with Your Instrument

Create New Channel Groups

Channel groups are a collection of probe channels used to accomplish specific tasks. Probe channels are typically organized

from the most significant bit (bit 7) to the least significant bit (bit 0) as shown in the probe channel table. Each probe channel
can have a unique name that appears in the data windows.

1. Enter a unique name for each probe

Priobe 7 === [ == § 4 3 == 2 == ] == [ === [CLKQual
channel. T3 0 0 I 1.0 10 0 T JTalJo CKO) A
For this example, use C for the clock JS .30 R S S S N N [
channel, D for the input, and Q for the = 210 T s e
output. I S
2. Enter a new name for each channel Group Name MSB Probe Channels LSB
group. Clock_ e
3. Click the button to the left of the probe ]
channel name to add the channel. @ @
Repeat for each probe channel that you
want to add to the current group. (This Frobe Channels /
Priobe 7 === b == § 4 3 == 2 == ] == [ === |CLKQual
example has one probe channel per —
A3 0 D CKOf)
channel group.) T 1 1 0 0 10 10 0 O bdc
The order in which you select the D O W S Y W I I CK1)
channels is the order the channels will N 0 O v =
be displayed. - -
4. Repeat Steps 2 and 3 to create mUItiple Group Hame M5B Probe Channels L5B
channel groups (Input and Output in this Clock | oo [C
example). [ —— e D)
Output J/i’m 0
|
Frobe Channels /
Piobe 7 wem f wem § s 4 3 em 2 mm ] s () =m  CLKQual
a3 _ | _ = _ Xj| o0 |=] D ckap
_az ]| | | | _ | | | s =
oA _ | _ = _ | _ CE)
N 720 O e v
| Onn v

Quick Tip

®  To add all channels of a probe group to a group name, select the group name and click the button to the left of the
probe group, such as A1.

TLA Quick Start User Manual 9



Getting Acquainted with Your Instrument

Set the Memory Depth

Use the memory depth to define the number of data samples to acquire.
m  Select a memory depth (record length).

The selections vary depending on your OMpare = Analysis
logic analyzer.

-

Memary Depth: | 128 K, w

12K
Suppart IR E
128 K
B4 K.
32K

—16k
23 oK LSB

s
. —

1k
512
256
128

Set the Clocking

When you select Internal (asynchronous) clocking, the logic analyzer selects when data is sampled (sample point). Internal
clocking is also known as timing acquisition.

When you use External (synchronous) clocking, the target system specifies the sample point by the external clock. External
clocking is also known as state acquisition.

1. Select Internal. Dy Ly Sy Ly || & pr.jbe@ W Filters
2. Set the sample period (or use the default
clocking of 2 ns). Clocking: | Internal 9 | | 2ns b
-
ACQUIE. [ |rbernal 2%
Internal 44
External
External 2=
Source Sync
| Group Hame M5B
[Clock o0 |C
L . - - -
Quick Tip

= Many clocking selections are available. Refer to the online help for information on other clocking types.

10 TLA Quick Start User Manual



Getting Acquainted with Your Instrument

Check the Probe Activity

1. Click Probes. @B

e
= Probes -

Dy Ly S Ly W Filters

Clocking |intemal %] [2ns |

The Probe Properties dialog box opens,

showing the probe activity. When the

Probe Properties - LA 1

HE

target system is off, or no probes are | Thiesholds |
connected, there is no probe activity. Ch/Gual S Frobe
CKO) 3 PR 2 ()| .
CK1 [] - Al [?'D] I AD[?'D] - o
o) . DERD 27| 5 m—
CRZ) 0] v (D11 ] — d
CK3) L) A7) s 3 -
01) o (B[R —— (B [ P — 1 —
B3 o E3(70) e e | (1) [ —
02) o ET70) mmmm i EQ7-0) e e
[ Cioze | ’ Help
Turn on the target system (or connect
the probes). The channels with signal
activity have by up and down arrows.
. . Probe Properties - LA 1
If there is no probe activity:
B Check the probe connections.
Clk/Gual Probe Probe
= Verify that the target system is cKop 3 A7) mmmmmm 112 A7) 7 —
powered on. CK1[) A71(70) s e A7) E o
000 D370) i D7) e L
= Check the probe threshold voltages. CK2 - DT DO7T) 4
CK3) m C370) e o 1 S
010 o LI e COF0) e o
B30 - E37) e E270) mmmmmmmm 0 —
02) w E170) mm e EO7-0) mmmmmmmen
[ Close | [ Help

Quick Tip
m  Press the TLA7012 front-panel Activity button to access the Probe Properties dialog box.

TLA Quick Start User Manual 11



Getting Acquainted with Your Instrument

12

Set the Probe Threshold Voltages

The logic analyzer uses threshold voltages to determine logic levels. The threshold voltage must match the logic family used
on the target system. To change the threshold voltages:

1.

Click Thresholds.
Enter a threshold voltage.

Click Set All to apply the threshold
voltages to all probe inputs.

Click Close.

Threshold: v |2 | Sefal
1 }Probe Threshold Clk5Eual Threshold
Az 15V cko 15
Alsan 15 cKkig 15
D3/m2 1.5 Qop |15
pi/oo 15 ck2y 15
cac2 |15 cK3p |15
ci/aco |15 ain 1.5/
E3/E2 |15 23] 1.5¢
E1/E0 |1.5¥ a0 184

P
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Define the Trigger Window

Getting Acquainted with Your Instrument

Use triggers to tell the logic analyzer when to acquire data and display the results in a data window.

1. Click Trigger.

2. In the Easy Trigger tab, select a trigger
program from the list. For example,
select Trigger immediately to trigger
the instrument on any data.

Use the area below the trigger program
list to enter more details for the trigger
programs, if needed.

3. Click and drag the Trigger Pos indicator
to the point in memory where you want
the instrument to trigger. The default
selection is 50%.

Quick Tips

Dy Loy

Magnivu 125ps | Il agniviu Trigger Pos

=1y LA1
E Setuy
E Trigger %
E18T Listing 1
o waveform 1
- gep D3O 1
|4 TDSES04E
s Setup Trigoer
I weavefaorm 1
|- Data Windows

|- Tools

-@ o
Ju

]

+

|

S'I Force Main Prefill Trigger Pos u}

7 [ ]s

)

= Standard Programs
= Simple Events

Trigger immediately

Wait For system trigger @
Run until the Stop button is pressed

Trigger on channel low/high {level)

Trigger on channel transition {edge)

Trigger on current sample using a snapshot

Trigger immediately.

B After you have acquired data, use the Tabbed Trigger window to define simple trigger programs without having to close

the Waveform or Listing window.

B Use EasyTrigger to define the trigger program for most applications; use PowerTrigger to customize the trigger program

for specific needs.

TLA Quick Start User Manual

13



Getting Acquainted with Your Instrument

Define the Waveform Window

Default Waveform and Listing windows are provided for you. For most applications, you will define the data windows for your
needs. For this example, you will use the Waveform window.

Open the Waveform Window

m Click Waveform 1. —

= - Mainframe
mnnn
E Setup

E Trigger

o Lisking 1

I W aveform 1 <:|
L o DEo
—-m TDSEE04E
. Sebup) Trigger
I waveform 1
+-[ Data Wwindows
- Tools
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Delete the Default Waveforms

1. Press the CTRL key and select each

waveform name that you want to delete.

2. Right-click and select Delete
Waveforms.

TLA Quick Start User Manual

Getting Acquainted with Your Instrument

E Waveform 1

é
ac 0. 2 A @ iiew o Magnivu I Activity  OF value
Time/Di: Ot - |:| Cursor 1 Vlt':'D Cursar 2 v| =0s
L& 1: CkOf) C1: [C2 Delta:
}JISns -14|8ns -QEins - | 52|ns 1D?ns 15?[
L& 1: Sample

B LA T A3

B LA T A2

A7 Magnivu: Sample
L& 1: Magnivu; CE

add Wawveform, ., Chrl--ty
Zuk Waveforms kel
Copy Waveforms Chrl+C

Delete Waveforms _,_( 2 )

Disolaw Mannitude
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Getting Acquainted with Your Instrument

Add Waveforms

Use the following steps to add the waveforms that you defined in the Setup window. (See page 9, Create New Channel

Groups.)

1. Right-click in the waveform label area
and select Add Waveform.

2. Expand each channel group.

16

Add Waveform...

Chrb ,;_®

Add Waveform - Quick Start

D ata Source
L& 1 w
Select

(%) By Group

CIockTF@

" Input
[+ Output

() By Prabe

() By Mame

Probe

Ky

RIX)

Mame

Add Data Source....
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3. Press the Ctrl key while selecting each
channel that you want to add to the
Waveform window.

4. Click Add.
5. Click Close.

Quick Tip

Getting Acquainted with Your Instrument

Add Wavefornm - Quick Stant @@
D ata Source
Add

L& w

Select ® Close

() ByGroup () By Probe () By Mame

M ame
B Ouiput ot o

= Select By Name to add the probe channels to the Waveform window by their channel names. This is useful for groups

that have only one channel.

Acquire Data

After you have defined all of the setups and connected the probes to the target system, you are ready to acquire data. You
can acquire a single sequence of data, or you can continuously acquire data.

Making a Single Acquisition

1. Click Run.

The Run button changes to Stop until the
instrument has met the trigger conditions
and has acquired the data. The button
changes back to Run after data has been
acquired.

2. If the instrument does not trigger, click

Status. Use the information in the dialog
box to see if the logic analyzer is waiting
for the trigger or if it has triggered and is
filling its acquisition memory.
When a trigger occurs, the instrument
displays the flip-flop Clock, Input, and
Output data in the Waveform window.
The trigger point is represented by the
red trigger marker (T).

TLA Quick Start User Manual

B T - [Ouick Start]
File Edit VYiew Data System Tools Window Help

GHus | ERBE HA|? [ smw U @D - [TeK
& L4 - [Quick Start]
File Edt View Data System Tools ‘Window Help
@@ BEEE )| @ -
IR setup  [IF Trigger ™ waveform -+ i Usting | Ay W Protocol Designer [ iverify  Z AutoDeskew
| ERT L (2] By 2 A& @ iView o Magnivu I Activity OF Yalue 1
Il setup Q@ Time/Div: | Kng v . DEursorT V|'°Il:urso|27|:mnnS
ETrigger
s Clock(0] c1:0 Cza Delta: 0O

s Waveform 1

2 Quick Start
= [ Data Windows
L7 Listing 1
2 waveform 1
2 Quick Stark

#-“q Toals

Output(0)
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Getting Acquainted with Your Instrument

Quick Tip

m To verify that the instrument is acquiring data during long periods of inactivity on the screen, check that the Tek icon in
the upper right corner of the screen is animated.

Making Repetitive Acquisitions

1. Ciickthe Repetive Run button to acquire

data repetitively. The icon changes from BE Ele Edt Yew Data System Tools Window Help
an arrow to a loop. GHee EOBE A 2 [ s e @ & [Tk

I setup  JI] Trigger oy Waveform = (05 Listing A iﬂ Protocal Designer ﬁ weritf = \utoDeskew
2. Click Run. The instrument will acquire

data until you click Stop or until you
click the Repetitive Run button again to
change back to single run mode.

Using the Tabbed Trigger Window

You can define a trigger program using the Tabbed Trigger window without closing the Waveform or Listing window. The
following example shows how to set up the instrument to trigger on a channel edge.

You can also use this procedure to quickly define other trigger programs. To acquire complex data, you can still use
the Power Trigger window.

1. Click Run.
Data mustlbe present before you can use the 12 112 - [Ouick Star] =i
Tabbed Tngger window. B Eie Edt View Dato System Ieols Window teb } -8 x
Sds e BOBE & P s D - K
2 C||Ck Trigger in the tabbed WindOW Il setup [ Trigger ™™ waveform -+ SiListing | A B protocol Designer [ verify 3 autoDeskew
' ' wrw HlPER R & @ iWiew woMagnivu I Activity OF Value @ ) @ |Seach ~ il
? @"?UE @ @ @ Tme/Div: 5o || &t - [ousor 1 v]to[ cusor2 =] = 1000
| Sampls 1 [ Delta \

[ wiavefom ]

Sample
Clockio)
Input(0]
Dutpul(0)]

<
af o == ie] |
g AddMessurement (Drag and Drop) Measurements a
3 [ % perioa 5 Frequency  ©| | Enable | Mame Source Gate Val
o | A Il;usitiue 1 Hegative
g uty Cycle T Duty Cycle
§ 3 positive h i Jegative w v| | Enablean Disable All Delete All

< >
For Help, press F1 : : Il | [Tetroni |
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Getting Acquainted with Your Instrument

3. Click and drag the Channel Edge icon
from the Tabbed Trigger window to the

Output waveform (channel). SEE

The instrument will display the details of E'E Eit = am@ga IDZ ﬂff;% R @ - K =
the program in the Trigger Details area. oo I rispe 75 waveom - iy || || B oo oesner Bl verty S suscoesten

The details are similar to those in the e e Ty L
Power Trigger window. You can edit any N [ ] E o

of the details.

1000 450ns  200n

4. Click Run to acquire data and trigger
the instrument based on the new trigger
program. <

<l = =
\\ .
Add Trigger (nmgw ‘ : ~ @
g, Cliamnel \A{\‘hmnel Selectthe desired Channel andthe Edge
Edge M/ W alue Channel Edge
Bus o
Value 2] | = HighOrLow
. Setup
skaiten = and Hold
. Triggeron 3
=
For Help, press F1 1
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Analyzing Data

Analyzing Data

Your instrument has several tools for analyzing data, such as zooming data, measuring data, and viewing data with MagniVu
high-resolution timing. This section provides concepts and procedures for analyzing data in the Waveform window. Some of
these features also apply to the Listing window; refer to the online help for more details.

Zooming Data

To zoom data in the Waveform window:

1. Click and drag from left to right over the
area you want to zoom.

E Quick Start

»E 8. ﬁ% d‘ @ iview o0 Magnivu I Activity  OPafue * i >
S Time/Div: |Bins vl | & vDCursor1V|t°ﬂ urso[2v|=1DDns
Sample ]} [E2: Delta:
From: -28ns ﬁ H
To: 18ns ﬁ_
Delta: 47ns = 50Ins 1D?ns 150ns
I P Time./Diiv: bins E— ; L

Output(0]

2. Click the Zoom In button a few times to
zoom the timing data samples.
9 P "E B+ Eﬁ% d‘ @ iiew w9 Magnivu E Activity  OF value
.:!. &) Time/Div: | 20ng v || &t - DCursor1 V|t°[] Curzar 2V| = 40ns
C2 Delta:
m T

ook |

| lnpu0] |
Output(0]

Quick Tips
m (Click and drag from the right to the left to zoom to the previous selection.

B Use the Zoom In and the Zoom Out buttons in the toolbar as an alternative method of zooming data.
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Analyzing Data

Measure Waveform Data using Cursors

Use the Snap to Edge feature with cursors in the Waveform window to measure the time between waveforms.

1. Point the mouse at Cursor 1 over the

E Quick: Start

waveform that you want to measure.
y 0. & & @ ifiew o Magnivu T Activity  OF Value  H P
2. Click and drag Cursor 1 toward a leading Q @ @ Time/Di: [20ns v || ot - Dewsort v|'of] cusor2 v | =72 4ns
or trailing edge of the waveform. Sample T cz Delta
3. Release the mouse to snap the cursor to

| Waveforn |
the next waveform edge. ||

—un | (

4. Repeat for Cursor 2.

5. Ifthe El_elta-time toolbar is turned off,
click &5,

6. Read the time difference between the
two cursors.

LAEY. @ iiew o Magnivu I Activity OF Yalue

S Time/Div: 10ng v || &t |:| Curzor 1 v|t°|:| Cursor 2 Vl =22ns
Sample C1: Cz: Delta:
i} z |
| -A0nz -20nz -20nz -bnns D‘as 10ns 20ns 30ns
[ PR T T I I - Al n Al el
-465.,000 ns H 32.000 -
1

[ R A A R R A A A B A A B BRI v

Clock(0]
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Analyzing Data

Quick Tips

If the cursors do not appear in the Waveform window, use the right-click menu to move the cursors on screen (select

Move Cursor 1 Here).

You can use the Snap to Edge feature with any of the user marks.

You can click & to add multiple Delta-Time toolbars in the same Waveform window.

You can use the Delta-Time toolbar to measure time between any two marks. Select the marks from the drop-down

lists in the toolbar.

Using the Data Measurement Window

Use the Data Measurement window to quickly take measurements in the Waveform or Listing window.

22

1.

Click Measurements.

Click and drag the Period icon to the
Clock waveform, and release.

The selected measurement will be added
to the Data Measurement window at the
bottom of the display.

Repeat for any other measurements.

Click the Statistics tab in the Data
Measurement window to display the
results of the measurement along with
other statistics. Measurements are taken
on the existing data without having to
acquire new data.

Add Trigger (Drag and Drop) Trigger on Channel Edge: ~ B
% Channel Channel Module Select the desired Channeland the Edge
Edge Value LA - -
Bus Multi-Group -
Value e Yaiue 0 v = HighOiLow +
. Sstup
sF citen and Hold
g, Trigger on v
>
For Help, pr[ss F1 [ | [Tedaronix
B 714 - [Quick Start] B[EIES
File Edit Yiew Data System Tools ‘Window Help -8 x
@Bds s i |7 [ S |ide @ — Tex
T setup [l rigger ™™ wwaveform + 3% tisting | 2| 3 protocol Designer [ iverify & autoDeskew
T sE B, 2 A& @ iview wdMagnivu I Activity  OF valus & ) D |Seach [t

+ 4 Da

o @, 0 TmedDiv gins || &5t~ [|Cusor 1] ] Cursor 2] = 1340
\ Sample 1 cz Dekar
[ 05 2 |
D*S. ) .5U|n5 ) .1UE|ln§ ) 15E‘!n5. X

\

Setup

¥ Period o HF Frequency

Positive

=  Hegative
T puty Cycle

T puty Cycle

Statistics

1 Megative
Pulse Width

Add Measurement (D ‘ op)
—;

Measurements

Enable Hame

Source Gate Valu

+| [ Enablean

1. Positive
Pulse 2
<

Disable All Delete All

Measurement Statistics

Setup

Hame Source
Peiod1 jLatc

Value
avg = 103501

Min
102ns

Max Std Dev Pop Infc
104ns B66.02540070443 |4 Dor

=@

Statistics

<

. | Trigger

For Help, press F1
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Quick Tips

Analyzing Data

® To take a measurement on new data, click Run.

®  To save the measurement data to a file, click the Export button in the Statistics tab of the Data Measurement window.

m  To select a measurement in the Waveform window, select the waveform label, right-click the waveform, select Add LA
Data Measurement, and then select a measurement from the list.

View Acquired Data with MagniVu High-Resolution Timing

MagniVu high-resolution timing provides 125 ps sampling (500 ps sampling on TLA7N4 modules) on all waveforms to analyze
details that you may not see using Deep timing. It is like having two logic analyzers in one. Using a single probe you can view
Deep timing data for long time spans and MagniVu high-resolution timing data for greater resolution at the area of interest.

The MagniVu high-resolution data is automatically acquired with each acquisition. However, the waveforms may not be

visible. To add MagniVu timing waveforms:

1. Click below the waveform labels to
deselect all waveforms.

2. Click MagniVu to add the MagniVu data
to the Waveform window.

The MagniVu timing waveforms are
added to the window in a different color.

TLA Quick Start User Manual

E Quick Start

= By 30 & @ iview | o Megrivy | T Activity

Yalue

S @ @ Time/Div: |5ng v | &t - [ Cusen V|t°|:| Cursor 2v| =1456ns
Clock[0] ci: 0 CZA1 Dela: 1

LA 1: Sample

4 1: Magniyu: Sampl
LA 1: Magnivu: C

- .
12.000 ns!
I

1D|ns
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Analyzing Data

the entire MagniVu timing waveforms. T, P P S ——— P
e Y g s iigw agnit Civil OF Yalue

Note that the MagniVu timing data is 16 <L @ @ Time/Div: 500ns v || &t « [eusort =[] cursor 2| = 145.6ns

K bits long as compared to the Deep o oo = ——

timing data. Deep timing lets you acquire :(pé\, = ires =

a large amount of data; MagniVu timing 4 " -

. [ l
lets you focus on the details of the data.

LA 12 Input(O
L& 1: Output

LA 1: Magniviu: C
LA 1: Magnivu: D
LA 1: Magnivu: B

& & fa___=& -
4. Move Cursor 1to an area in the S
Waveform window outside the range of - — .
the MagniVU data 0. & & @ iview | Lo Magniva | I Activity  OF Value e WD
= & Time/Div: | 500ns v || &t - DEursol‘I v|t°[| Cursor 2V| =172
Clock[0] cl:o CZ1 Delta: 1
I = E
-50|Dns D*zs SD?ns 1?5 1.600us
: ] PET

L4 1: Clock[0]
< >

& & B8 8

5. Zoom on Cursor 1. The MagniVu button
indicates the MagniVu waveforms are

@ Quick Start g@

off screen. = 8. 3 a" @ iview | L9 Magniva | I Activiey Valua e mD
o @ (0 TmeDie d0BBns v || A - ] Cursort V|t°|:| Cursor 2 vl =1.712us
6. Click the MagniVu button to center the Clock(0) £1:0 L2 1 Delta: 1
MagniVu data on-screen. m
E|!‘1us , -'1.74|10us , -1.8?9?4 I-1I.B?Ql:|s I-1I.5'|18E|s I-1I.57i'8us |-1.5|3?E|s

ﬁ LN LR R AT TN RN NN R RN R R TN RN R TR TR TR R E LA ATA TR

(6 )
- v
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Managing Data

Quick Tip

m  Click the MagniVu button in the Listing or Waveform window to turn the MagniVu display on and off.

Managing Data

This section contains procedures for managing data, such as saving setups and loading saved setups.

Saving Setups

After defining your setup, you can save it for future use.

1. Select Save System As. =8 Edit  Wiew Data System  Tools

G0 OFfline
Choose TLA ...
Default Syskem kel
Load Svystem. .. Chrl+O
Save Jystem Ckrl+5
Save Syskem As... o @
M
Defaulk Module
2. Select one of the following save options: P ———
. Savejn: | () My Documents v 5
®  Save all Acquired Data , |[Evees
() (CMy Templates
My Recent
= Save only Unsuppressed Data .
Desktop
= Don't Save Acquired Data
i
. My Documents
3. Enter a file name. @
oL
4. C“Ck Save i File name: Quick Start J - @
W) sewwwme  TLAfi -
MyNe‘l;mk Help
Carmrmert ik This is a saved system file.
File Size 1131936
File Size 113190K

Quick Tips
m  Save often to avoid losing critical setups and data.

B See the online help for details on saving setups.
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iView Integrated Measurements

Loading Setups

Use the following steps to load the setup that you saved under Getting Acquainted with Your Instrument. (See page 7.)

1. Select Load System. §ll=0 Edit Wiew Data System  Tools
0 OFFline
Choose TLA ...
Default Syskem Chrl+D
Load System. ., Chrl+0 w
Save Jyskem Chrl4+3

Save Syskem As...

2. Select the file name. Load Systam
3. Click Open.
4. Click Yes when you are prompted to @
confirm your actions. e
My DJ ks
P
weempen File name: Quick Stat lla v Li)gn—}
Q) Fiesolume TLA Fies v

TDSEA04E 1048576 samples

iView Integrated Measurements

26

You can use the iView feature to connect an external Tektronix oscilloscope to the logic analyzer, acquire data from both
instruments, and display the results on the logic analyzer. This is useful for displaying the analog components of a signal in
the same data window as the digital components.

In the following examples the logic analyzer and the oscilloscope will acquire the same data. The logic analyzer captures
the digital components and the oscilloscope captures the analog components.

Use the following steps to set up the oscilloscope for these examples. Refer to the documentation that came with your
oscilloscope for operating instructions.

1. Connect the oscilloscope probe to the same signal source as the logic analyzer (for this example, connect to the
Q output of the flipflop).

2. Power on the oscilloscope.

3. Press the Default Setup button on the oscilloscope, and then press the Autoset button. You should have a signal on
the oscilloscope screen.

TLA Quick Start User Manual



iView Integrated Measurements

Connecting the Logic Analyzer and the Oscilloscope

After completing the oscilloscope and logic analyzer setups, use the iView wizard to connect the two instruments together.

1. From the logic analyzer System
menu, select Add iView External
Oscilloscope . . . .

2. Follow the instructions on each page
of the iView wizard to do the following
steps:

Select the oscilloscope.

Connect the iView cable to the logic
analyzer.

Connect the iView cable to the
oscilloscope.

Verify the GPIB address of the
oscilloscope.

Identify where to display the
oscilloscope data.

Specify the triggering.

Verify the connections and setups.

3. Click Finish on the last page of the
wizard.

Quick Tips

m  Start the iView wizard by clicking the iView icon in the Listing window or Waveform window. If you have a TLA7012
Portable Mainframe, start the iView wizard by pressing the front-panel iView button.

Swskem Configuration. .,
Repetitive Properties. ..
Svmbals. ..

Calibration and Diagnostics. ..

Lock Data Windows, .,

&dd iview External Oscilloscope. ., %ﬁj

&dd Data Source, .,

Options. ..

= [f the oscilloscope is properly connected to the logic analyzer when you start the iView wizard, the wizard will bypass
the connection instructions. Follow the on-screen instructions to finish the installation or to return to the start page of
the wizard.

TLA Quick Start User Manual
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iView Integrated Measurements

The oscilloscope is added to the TLA
Explorer and to the System window.

Acquiring the iView Data

The next steps consist of acquiring the initial data, and then adjusting the data to properly view and analyze the data.

28

Acquire the Initial Data

1.

Click MagniView to turn on the MagniVu
waveforms.

Click iView to turn on the iView
waveforms.

If desired, delete any of the unused
oscilloscope waveforms.

Click Run to acquire and display
waveform data from both instruments.

Depending on the oscilloscope and your
Waveform window settings, you may
not see any waveform data from the
oscilloscope. If necessary, click the iView
button in the Waveform window to bring
the waveform on screen.

=g | Hainframe
=T LAl
m Setup
E Trigger
Lisking 1
I W aveform 1
L e DSl
s TDSES04E6
4+ Setup Trigger
I waveform 1
5 Daka wWindows

*q Tools

+

+

B 7 Status | Idle '-.:-ﬁ" —+
1 Listing A Tﬂ Prcfocol Designilr i\u'erify @AutnDesk&w

= B 34 @ 7w | comBniv | T activity O value & ) @ |seach
o) & Time D 400 v || &t DEulsnr 1 V|t°|:|Eursnr 2V| =100ns

| 59 “

W aveform -4D|Dns -30|Dns -ZDIDns -10|Dns D+s 10?ns Zo?ns 30?ns 4D?ns
- P Tl T IS oy Tl | o

L2 1: Clock(0]
LA 1 Input(0
LA 1: Output{0]
A1 Magni/u: Sample | e
LA 1: Magnivu: C
LA 1: Magnivu: D
LA 1: Magniviu: G
TD551048: Sampl || mei

10551045 Care | I VO s A RO O
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Aligning the Oscilloscope Data with the Logic Analzyer Data

Complete the following steps to fine-tune the data alignment.

1.

Zoom the display to measure the
time difference between the glitch in
the MagniVu waveform and in the
oscilloscope waveform:

Move Cursor 1 to the leading edge of the
glitch in the MagniVu waveform.

Click the oscilloscope waveform label
to allow you to read the voltage
measurements.

If the highlighted waveform is too bright,
click the area below the waveform labels
to turn the highlighting off (you may need
to resize the Waveform window to show
the label area with no labels).

Move Cursor 2 to the point on the
glitch where the waveform crosses the
threshold voltage as indicated by the
measurement readout.

Note the Delta Time value.

TLA Quick Start User Manual

:"E BL 5% &+ @ iview | o Magnivu I activiey Yalue

=) & Time/Div: | B

v || &~ DEUISDI1 V|'°DEursnr2v|=555”S

& Search
~(5)

DSE104B: Channell  C1: 138 4mb C2:1.442¢

Dekz 13047~

- I |

L 1: Sample

LA 1: Clock(D)

L 1 Input(d)

LA 1: Output[0)

&7 Magnivu: Sample || el

L& 1: Magniviu: C

LA 1: Magnivu: D

LA 1: Magnivu O

TDS5104B: Samph

TDSE1048: Chann

AL _
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iView Integrated Measurements

6. Select Time Alignment . . . from the
Data menu. IM Swstem  Tools Windomw Help

Go To »
Seatch Eorward Crrl+F
Search Backward Ctrl+B
Define Search 3

Search Definitions. ..

apph Filker 3

Define Filker k

Filker Definitions, ..

Define Suppression, ..

Suppress Between Cursors

Time Alignment. .. i ,—;—@
I (=T RNAC (=R L-rldrlrln!

7. Select the oscilloscope as the data e
source. Time Alignment E]E]
8. Enter the offset value (Delta Time value) Adjugt the time alignment of the selected Data Source.

into the Adjust time offset box.

9. Click OK. Select Data Source: | TDS5104B "

LA 1 /LA T - Magniiu

Adjust time offzet; | -5.95ns

e
Wi

Additional per-channel
Channel |0z s
Channel2 |0z &
Channeld | Oz S

@ Channeld | s &

[ oF. H Cancel ][ Apply ] [ Help
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iView Integrated Measurements

The oscilloscope data is now time-aligned 0 28 @ iview | o Magnivy | I Activty  OF value & iy > [seach
with the logic analyzer data. QA @ @ Time/Db: [5ns v| & - [ewsort v ] cusor 2w - 35708
DS5104B: Channell  C1: 1.300% C2: -126.6mV Delta: -1.427

T8

-16ns -10ns A0ns 16ns
Ll Al n A lln |

Bns  28ns  20ns
L& 1: Gample ns
L 1: Clock(0]
LA 1: Input{0]
L& 1: Dutput{0]

A 1: Magnu: S ample NN RN RR AR RN RN RARRRRRRRA AR
L& 1: Magnivu: ©
L& 1: Magniviu: D
L& 1: Magnivu:

TDSE104B: Chann

Quick Tips

m A positive Adjust Time offset value will move the oscilloscope waveform in the display to the right with respect to the logic
analyzer data. A negative offset value will move the oscilloscope waveform to the left.

m  Click the iView button in the Waveform window or press iView button on the TLA7012 front panel to turn the iView
signals on and off.

TLA Quick Start User Manual
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Application Examples

Application Examples

The examples in this section show how to use your instrument to do common logic analyzer tasks. These examples use the
basic setups with the flip-flop examples developed earlier in this document. (See page 7, Getting Acquainted with Your
Instrument.) Refer to the setups as needed to step through the application examples.

Triggering on a Glitch

Logic analyzers are useful for debugging elusive, intermittent problems, such as glitches. Use the following procedures to set

up the logic analyzer to trigger on a glitch.

Set up the Glitch Trigger

1. Configure the Setup window and ensure
that the Clocking is set to Internal. (See
page 7, Configure the Setup Window.)

2. Open the Waveform window, right-click
in the waveform label area, and select
Add Waveform . . ..

32

ir] Setup: LA 1
Dy Liy Sy Ly | S Probes ~ W Fiters ~ 1.} Suppress 171 Compare = Anal
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3. Select the Channel groups (Clock, Input,
and Output for this example).

4. Click Add.
5. Click Close.

6. Click Run.
7. Click Trigger.
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8. Click and drag the Glitch icon from the
Tabbed Trigger window to the Output
group waveform.

9. Select the groups that you want the logic
analyzer to trigger on. Clear any other
channels.

The channel where you dropped the
Glitch icon is selected by default. You
can select the groups you want and avoid
triggering on channels that may contain
glitches that you don't care about.

10. Click Run.

11. Expand the Output group to see the
highlighted glitch on the Q waveform.

12. Click MagniVu.

The glitch data is highlighted in red at
every sample point for each channel
in the Deep timing waveforms. The
MagniVu timing waveforms show the
high-resolution glitch data.
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State Acquisition

You can use the logic analyzer for state data analysis; you can view the data in tabular form in the Listing window.

Define the Setup Window

Application Examples

State acquisition uses an external clock from the target system to tell the logic analyzer when to sample data.

1.

Configure the channels in the Setup
window. (See page 7, Configure the
Setup Window.)

Change the clocking to External.
Select Normal.

Click More to define the external
clocking.

Select the rising edge of CKO0().
Click Close.
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Configure the Trigger
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Configure the Listing Window

1. Click the Listing window icon in the TLA
explorer.

The listing window has no data in it. You
need to add the data columns to the
window to see the data.

2. Right-click in the data area and select
Add Column.
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3. Expand the channel groups, press the
Ctrl key while selecting each column,
and click Add to add the columns to the
Listing window.

4. Click Close.

5. Click and drag the Timestamp column to
the right of the last column. Timestamps
may be easier to read in this position.

Note the data in the Listing window.
B The clock data appears as zeros

because the data is sampled on the
rising edge of the clock.

®  The Input and Output data appear as
ones and zeros.

®  The Timestamp column lists the time
between data samples.

m  The trigger point is halfway through the
data because the Trigger position was
set to 50%.
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Triggering on a Setup & Hold Violation

Use the Setup & Hold triggering to capture setup and hold violations. This example uses the same setups for the Setup
window as the previous example. (See page 35, State Acquisition.)

Define the Setup Window

1.

Configure the channels in the Setup
window. (See page 7, Configure the
Setup Window.)

Change the clocking to External.
Select Normal.

Click More to define the external
clocking.

Select the rising edge of CKO0().
Click Close.
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Configure the Trigger

1. Click Run.
2. Click Trigger.

3. Click and drag the Setup and Hold icon
from the Tabbed Trigger window to the
Input waveform.

4. Select the desired value for the Input
group/channel setup time (3 ns in this
example).

5. Select the desired hold time (1 ns in this
example).
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Acquire and Measure the MagniVu High-Resolution Timing Data

1. Click Run.

2. View the data in the Waveform window.

The instrument triggers on the rising
edge of the clock signal at the violation.
The setup and hold violation area is
highlighted in red for each setup and hold
violation on the Deep timing waveform.
Use the MagniVu timing to view and
measure the actual details.

3. Zoom the data as necessary to see the
MagniVu waveforms.

4. Select System Trigger in the
Measurement toolbar.

5. Move Cursor 2 to the data input
transition.

6. Read the setup time from the Delta-Time
readout.
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