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16700 Series
Logic Analysis System

® .
o0 @ @eoo- Product Overview
@

Debugging today's digital systems
is tougher than ever. Increased
product requirements, complex
software, and innovative hardware
technologies make it difficult to
meet your time-to-market goals.

The Agilent Technologies

16700 Series logic analysis systems
provide the simplicity and power you
need to conquer complex systems
by combining state/timing analysis,
oscilloscopes, pattern generators,
post-processing tool sets, and
emulation in one integrated system.

Agilent Technologies
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System Overview
Modular Design

Modular Design Protects Your
Long-Term Investment

Modularity is the key to the Agilent
16700 Series logic analysis systems'
long term value. You purchase only
the capability you need now, then
expand as your needs evolve. All
modules are tightly integrated to
provide time-correlated, cross
domain measurements.

Module Choices

User Benefits

State/Timing

Agilent offers a wide variety of state/timing modules for a range
of applications, from high-speed glitch capture to multi-channel
bus analysis.

High-Speed Timing

Precisely characterize setup/hold times over a wide channel
count. Capture data over many clock cycles while retaining the
highest multi-channel accuracy.

Oscilloscopes

|dentify signal integrity issues and characterize signals quickly
with automatic measurements of rise time, voltage, pulse width,
and frequency.

Pattern Generation

Use stimulus to substitute for missing system components or to
provide a stimulus-response test environment.

Emulation

An emulation module connects to the debug port (BDM or JTAG)
on your target. You have full access to processor execution
control features of the module through the built-in emulation
control interface or a third-party debugger.

External Ports

Target Control Port

Use the target control port to force a reset of your target or
activate a target interrupt.

Port-in/Port-out

A BNC connector allows you to trigger or arm external devices
or to receive signals that can be used to arm acquisition
modules within your logic analyzer.

16719 E j

32H Sanple 333HHz State/2GHz Tining Zoon|

Hultiframe Hodule g.ﬂ

16700 HultiFrame Optice Hodule

enables you to
access the online
user's guide and
measurement
examples.

16712H E
128% Sample 100MHz State/B00MHz Timing

1BGZ4R

265875 Oscill oscope

AB5L7A
4GHz Timing/1GHz State

Select —»
1RT20R
F00Hectorss Pattern Geperator

Figure 1.1. The system boot up screen shows you
what modules are configured into your logic
analysis system.
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System Overview
Features and Benefits

System Capability

NEW Touch Screen Interface

The Agilent 16702B mainframe supports a large, 12.1 inch LCD touch screen and redesigned front panel
controls for an easy-to-operate, self-contained unit requiring minimal bench space and offering simple
portability.

NEW Multiframe Configuration

By connecting up to eight mainframes and expanders you can simultaneously view time-correlated traces for
all buses in a large channel count, multibus system.

NEW Enhanced Mainframe Hardware

Mainframe now includes a 40X CD-ROM drive, a 9 GB hard disk drive, 100BaseT-X LAN, and 128 MB of
internal system RAM (optional 256 MB total).

Scalable System

« State/timing analyzers
* High-speed timing

* Oscilloscopes

« Pattern generators

+ Emulation modules

« Select the optimum combination of performance, features, and price that you need for your specific
application today, with the flexibility to add to your system as your measurement needs change.
* View system activity from signals to source code.

Measurement Modules/Interfaces

The Agilent 16760A
State/Timing Module

With up to 1.5 Gb/s state speed, the 16760A lets you debug today’s and tomorrow’s ultra-high-speed
digital buses. NEW Eye scan gives a rapid comprehensive overview of signal integrity on hundreds of
channels simultaneously

The Agilent 16750A, 167514,
and 16752A State/Timing Modules

With up to 400 MHz state speed and up to 32 MBytes of trace depth these modules help you address today's
high-performance measurement requirements. (See page 19)

The Agilent 16720A
Pattern Generator

With up to 16 MVectors depth and 300 MVectors/sec operation and up to 240 channels[1] of stimulus, the
16720A provides a new level of capability that makes complex device substitution a reality. Supports TTL,
CMOS, 3.3V, 1.8V, LVDS, 3-state, ECL, PECL, and LVPECL.

High-Speed Bus Measurements
Made Simple with Eye Finder
Technology

Agilent’s eye finder technology automatically adjusts the setup and hold on every channel, eliminating the
need for manual adjustment and ensuring accurate state measurements on high-speed buses.

Timing Zoom Technology

Simultaneously acquire data at up to 2 GHz timing and 400 MHz state through the same connection. Timing
Zoom is available across all channels, all the time. (See page 23)

VisiTrigger Technology

« Use graphical views and sentence-like structure to help you define a trace event.
« Select trigger functions as individual trigger conditions or as building blocks to easily customize a trigger
for your specific task.

Processor and Bus Support

+ Get control over your microprocessor's internal and external data.
* Quickly and reliably connect to the device under test. (See page 36)

Direct Links to Industry Standard
Debuggers and High-Level
Language Tools

* Debuggers provide visibility into software execution for systems running software written in C and C++ as
well as active microprocessor execution control (run control).

« Import symbol files created by your language tool. Symbols allow you to set up trigger conditions and review
waveform and state listings in easily recognized terms that relate directly to the names used for signals on
your target and the functions and variables in your code.

Direct Links ta EDA Tools

* Use captured logic analysis waveforms to generate simulation test vectors.
« Easily find problems by comparing captured waveforms with simulated waveforms.

[1] 240 channel system consists of five 167204 pattern generator modules with 48 channels per module. Full channel mode runs at 180 MVectors/s and 8 MVectors depth.
300 MVectors/s and 16 MVectors depth are offered in half channel mode.
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System Overview
Features and Benefits

Data Transfer, Documentation, and Remote Programming

Direct Link to Microsoft® Excel via + Automatically move your data from the logic analyzer into Microsoft Excel with just a click of the mouse.
Agilent IntuiLink (See page 12)

« Use Microsoft Excel's powerful functions to post-process captured trace data to get the insight you need.
Transfer Data for Offline Analysis - « Fast binary (compressed binary) from the FileOut tool provides highest performance transfer rate.
Data Export « ASCII format provides same format as listing display, including inverse-assembled data.
Transparent File System Access * Access, transfer, and archive files.

« Stay synchronized with your source code by mapping shared directories and file systems from your
Windows 95/98/NT-based PC directly onto the logic analyzer and vice versa.
* Move data files to and from the logic analyzer for archiving or use elsewhere.

Documentation Capability « Save graphics in standard TIFF, PCX, and EPS formats.
* Print screen shots and trace listings to a local or networked printer.
= Save your lab notes and trace data in the same file by entering relevant information in the Comments tab of

the display.
Remote Programming with « Perform pass/fail analysis, stimulus response tests, data acquisition for offline analysis, and system
Microsoft’s COM Using verification and characterization tests.
Microsoft Visual Basic or + Powerful-yet-efficient command set focuses on your programming tasks, resulting in a shorter learning
Visual C++ curve while maintaining necessary functionality.
System Software Features
Post-Processing Analysis Tools Rapidly consolidate large amounts of data into displays that provide insight into your system’s behavior.
(See page 38)
Setup Assistant Quickly configure the logic analysis system for your target microprocessor. (See page 9)
Tabbed Interface + Groups like tasks together so you can quickly find and complete the task you want to perform.

+ Spend your time solving problems, not setting up a measurement.

Multi-Windowed View of * View your cross-domain measurements, time-corrected on the same screen. (See page 10)
Target System Activity *+ Debug faster because you can view system activity at a glance.

Global Markers Track a symptom in one domain (e.g., timing) to its cause in another domain (e.g., analog).
Resizable Windows and Data Views « Magnify your view or zoom in on a boxed area of interest.

* Resize waveforms and data or quickly change colors to highlight areas of interest.

Web-Enabled System « Directly access the instrument’s web page from your web browser. (See page 11)
+ Remotely check the instrument’s measurement status without disturbing the acquisition.
* Remotely access, monitor and control your logic analysis system.

Network Security * Protect your networked assets and comply with your company's security requirements with individual user
logins that provide system integrity.

NEW Time Correlation with + Make time-correlated measurements using an Agilent 16700 Series logic analyzer and an
Infiniium 54800 Series Oscilloscopes Agilent Infiniium 54800 Series oscilloscope.
« View Infiniium oscilloscope waveforms in the 16700 logic analyzer's waveform display.
+ Use the 16700 logic analyzer's global markers to measure time between any domain in the 16700 and voltage
waveforms acquired by the Infiniium oscilloscope.

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



System Overview
Selecting the Right System

Selecting a system for your application

Select a mainframe (page 7)

Choose a system based on your needs:

= Self-contained unit or a unit with
external mouse, keyboard, and monitor

= Expander frame for large channel count
requirements

Y

Determine your probing requirements (page 13)

« Are you analyzing a microprocessor?
* Do you need to probe a specific package type?

Y

Select the measurement modules to meet your
application needs

- State/Timing Logic Analyzers [page 17)
» Oscilloscopes (page 29)

+ Pattern Generation (page 32)

= Emulation (page 36)

Y

Add post-processing tool sets for analysis and
insight (page 38)

« Source correlation

« Data communications

= System performance analysis
= Serial analysis

- Tool development kit

Y

Support, services, and assistance (page 123)

« Training classes

« Consulting

*  On-line support

= Warranty extension
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Mainframes

Display

12.1" LCD display with touch screen on Select a modifiable variable by touching Dedicated hot keys give instant access to
the 16702B makes it easy to view a large it, then turn the knob to quickly step the most frequently used menus, displays,
number of waveforms or states. through values for the variable. and on-line help.

Dedicated knobs for horizontal and vertical "Touch Off" button disables the touch Dedicated knobs for global markers help
scaling and scrolling. Adjust the display to screen and allows you to pointout a track down tough problems. A symptom
get just the information you need to solve nomalies to a colleague without altering seen in one domain (e.g., timing) can be
your problem. the display settings. tied to its cause in another domain

(e.g., analog).

Figure 2.1. The Agilent 16702B quickly tracks down problems in your design while saving precious bench space.
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Mainframes
Back Panel

Connection for optional monitor. Parallel printer port SCSI-Il connection for an

(Up to 1600x1200 video _ external 18 GByte data drive or
Five slots for resolution with option 003) 10/100BaseT LAN - autosensing  external removable hard drive
measurement
modules
Expander frame connection provides an Built-in 40x CD-ROM drive makes it easy Option slot for an emulation module or
additional five slots for measurement to install or update system software, for a multiframe module. Multiframe
modules. processor support, or tool sets. option allows up to eight mainframes

and expanders to be combined so that
you can see all the buses in a complex
target system.

Figure 2.2. The mainframe and expander frame provide advanced capabilities for debugging complex target systems.

8
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Mainframes
System Screens

System Admin
allows you to quick-
ly set up the instru-
ment on your net-
work, configure
print servers, set up
user accounts for
security or install
software updates.

Setup Assistant
is a guided menu
system that helps
you configure the
logic analysis sys-
tem for your target
microprocessor or
bus. Online infor-
mation guides you
through the setup.
(See figure 2.4)

Figure 2.3. Icons in the power-up screen give you

quick access to common tasks.

Demo Center
provides simple
demos of the most
commonly used
features.

Figure 2.4. Setup Assistant gets you up and
running quickly.
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Mainframes
System Screens

See the Big Picture of Your
Prototype System's Behavior

A large external display (option 001)
with multiple, resizable windows
allows you to see at a glance more of
your target system's operation. A
built-in, flat-panel display in the
16702B fits in environments with
limited space. Color lets you highlight
critical information so you can find
it quickly.

Use one system to examine target
operation from different perspec-
tives. Multiple time-correlated views
of data let you confirm both signal
integrity and software execution
flow. These views are invaluable in
solving cross-domain problems.

Artisan Technology Group - Quality Instrumentation ..
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Figure 2.5. You can quickly isolate the root cause of system problems by examining target operation across a wide

analysis domain, from signals to source code.
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Mainframes
System Screens

Expanding Possibilities with
Network Connectivity

Web-enabled instrumentation gives
you the freedom to access the
system—anywhere, anytime. Have
you ever needed to check on a
measurement's status while you were
in a remote location? Now you can.

With a Web Enabled Logic
Analysis System You Can...

...access the logic analysis
system's Web page from

...install Agilent IntuiLink to seamlessly
transfer data from the system to a PC

; Welcome to Agilent Technologies Web-Enabled Site - Microsoft Intermnet Explorer provided by Hewlett Packard
|| Ee Edt View Go Favaiss Heb

...access Agilent's Web site for the latest
online manuals and technical information

your browser by using the
instrument's hostname as

=

Back Corva

.o .0 @ AN

a4 & @ v

Stop  Fehesh  Home Fulsrzen  Mail ink

a URL

|| Addezs 21 hitp:/vikingbla/

...access the system'’s user
interface directly from with-
in your browser, giving you
full control of all analysis
functions

..remotely check current
measurement status to find
out if the system has
triggered

..quickly check instrument

Welcome to your

Web Enable Logic Analyzer

Your Current Connectlon Is:

URL:
1P Address:

http i vikingb 02 cos agilent com
130.2867.17

Augaron the console
has been using the loic analyzer
sinca D1/03/01 at 11:08 pm,

Shared

. nong
Connections:

status to determine if the

system is available for use

Figure 2.6. Your logic analyzer is its own web site. From the Home Page, you can perform multiple remote functions.
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Mainframes
Intuilink

Agilent IntuiLink Moves Your T —r
Data Automatically into DSESRY IRBI - - Q€ ANUDNES & =
Microsoft® Excel for | i —— '
3
Advanced Offline Analysis ]
! E . LM ON,

IntuiLink is shipped with each logic :
analysis system and can he down- " Temperatre Varkation Over Tims T
loaded to your PC from the system’s <_§J S E
own web page. Use the Agilent 8| " e e 2
IntuiLink tool bar to connect to a - = 1o _
logic analysis system. Select from i i > :[ = F
the availahle labels and specify E 1 il sl
the destination cell location in = : ! T o
Microsoft Excel. V CREERERASEEEIRARE —

/ ; . S A”nn ?'I af.-'l
Use Microsoft Excel's powerful e 9 : P—— —
functions to post-process captured " y - e | _mn | e |
trace data for the insight you need. i ;

/3:/ l : 1 =

Import data from a current
acquisition or data previously saved
to a file via the File Out tool.

Programming

IntuiLink also includes an Active-X
automation server to provide
programmatic control of the logic
analysis system from an external
environment, such as LabVIEW or the
Microsoft VisualStudio environment
of Visual Basic and Visual C++ tools.
The instrument's Remote
Programming Interface (or RPI) also
allows you to write Perl or other
scripts to control the logic analyzer.
Use the sample programs provided
to assist you in creating your own
custom programs.

Artisan Technology Group - Quality Instrumentation

Figure 2.7. Transfer data into Microsoft Excel with just a click of the mouse.
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Probing Solutions
Criteria for Selection

Why is Probing Important?

Your debugging tools perform three
important tasks: probing your target
system, acquiring data, and analyzing
data. Data acquisition and analysis
tools are only as effective as the
physical interface to your target
system. Use the following criteria to
see how your probing measures up.

How to Determine Your

Requirements

To determine what probing method
is best to use you need to take the
following into consideration:

+ The number of signals to be
probed

+« The ability to design probing
connectors on the target PC board
itself

+ Mechanical probing clearance
requirements

+ Signal loading effects

+ Ease of attachment

+ Package type to be probed
DIP Dual In-line Package

PGA Pin Grid Array

BGA Ball Grid Array

PLCC  Plastic Leaded Chip
Carrier

PQFP Plastic Quad Flat Pack

TQFP  Thin Quad Flat Pack

S0P Small OQutline Package
TSOP  Thin Small Outline
Package
+« Package Pin Pitch (distance
between pin centers)

Figure 3.1. A rugged connection lets you focus on debugging your target, not your probe.

Immunity to Noise

EMF noise is everywhere and can corrupt your data. Active
attenuator probing can be particularly susceptible to noise effects.
Agilent Technologies designs probing solutions with high immunity to
transient noise.

Impedance

High input impedance will minimize the effect of probing on your
circuit. Although many probes are acceptable for lower frequencies,
capacitive loading dominates at higher frequencies.

Ruggedness

A flimsy probe will give you unintended open circuits. Agilent
Technologies’ probes are mechanically designed to relieve strain and
ensure a rugged and reliable connection.

Connectivity

A multitude of device packages exist in the digital electronics industry.
Check our large selection of probing solutions designed for specific
chip packages or buses. As an alternative, we offer reliable
termination adapters that work with standard on-target connectors.
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Probing Solutions
Technologies

Choose the Optimum Probing
Strategy for Your Application

Connecting to individual test
points with flying leads

A
':":-l_-.?l & Figure 3.2.
Advantages Limitations
Most flexible method. Can be time-consuming to connect a large

Flying-lead probes are included with logic
analyzer module (except 16760A).

number of channels, Least space-efficient
method.

Connecting to all the pins of a
quad flat pack (QFP) package

Advantages

Figure 3.7.

Limitations

Rapid access to all pins of fine-pitch
QFP package.
Very reliable connections.

14

Requires minimal keepout area.

NEW Figure 3.3. The E5382A single-ended flying lead
probe set provides connections for 17 channels of
the 16760A logic analyzer.

Figure 3.4. Surface mount IC clip.
5090-4356 (20 clips).

o

Figure 3.5. 0.5 mm IC clip.
10467-68701 (4 clips).

Figure 3.6. Wedge adapters connect to maltiple
pins of 0.5 mm or 0.65 mm QFP ICs. Refer to
“Probing Solutions for Agilent Technologies
Logic Analysis Systems,” publication number
5968-4632E, for specific part numbers.

Refer to “Probing Solutions for
Agilent Technologies Logic Analysis
Systems,” publication number
5968-4632E, for specific solutions.
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Probing Solutions
Technologies

Designing connectors into
the target system

Advantages

Figure 3.8.

Limitations

Very reliable connections.
Saves time in making multiple connections.

High-density probing solutions

Requires advance planning in the design stage.
Requires some dedicated board space.
Moderate incremental cost.

Madel Description Requires kit of b connectors Usable with
number and b shrouds logic analyzers
E538bA 100-pin probe with built-in isolation networks for the logic analyzer 16760-68701 All except 165174,
16518A,16760A
Eb346A 34-channel, 38-pin probe with built-in Eb346-68701 All except 16517A,

isolation networks for the logic analyzer.

16518A, 16760A

Eb3B1A 34-channel 38-pin adapter cable, requires logic analyzer Eb346-68701

isolation networks on the target,

All except 16517A,
16518A, 16760A

E5339A 34-channel 38-pin low-vaoltage probe with Eb346-68701
built-in isolation networks for the logic analyzer. Designed for signals
with peak-to-peak amplitude as small as 250 mV.

All except 16517A,
16518A, 16760A

Eb37BA 34-channel 100-pin single-ended probe for 16760A 16760-68701 16760A anly
Eb379A 17-channel 100-pin differential probe for 16760A 16760-68701 16760A only
E5380A 34-channel 38-pin single-ended probe for 16760A E5346-68701 16760A only
Moderate-density probing solutions The Agilent 01650-63203 isolation You may also add the isolation
adapter contains the termination networks to the target PC board and

) i

Figure 3.9. 01650-63203 termination adapter.

networks for the logic analyzer. The connect the logic analyzer cable
01650-63203 connects to a 3M 20-pin directly to a 40-pin 3M connector on

connector on the target PC board. the PC board. Refer to "Probing
Refer to "Probing Solutions for Solutions for Agilent Technologies
Agilent Technologies Logic Analysis Logic Analysis Systems,"” publication
Systems," publication number number 5968-4632E, for design
5968-4632E, for design guidelines guidelines in addition to part num-
and part numbers for mating bers for mating connectors and
connectors. isolation networks.
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Probing Solutions
Technologies

Using a processor- or bus-specific
analysis probe

Figure 3.10.
Advantages Limitations Refer to “Processor and Bus Support
Tor Agilent Technologies Logic
Easiest and fastest connection to supported Moderate to significant incremental cost. Analyzers,” publication number
processors and buses. Only useable for the specific processor or bus. 5966-4365E, for specific solutions.

May require moderate clearance around
processor or bus.
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Data Acquisition and Stimulus
State/Timing Modules

Selecting the Correct Modules performance, cost, and the amount of
to Meet Your Needs data you will be able to capture. The
Selecting the proper logic analyzer Tollowing table explains these factors

modules for your needs requires a

in greater detail.

series of choices concerning

Considerations for Choosing Modules

Microprocessor/
Bus Support

Will you be using an analysis probe for a particular processor or bus? If so, a good starting point is the document Processor
and Bus Support for Agilent Technologies Logic Analyzers, publication number 5966-4365E, available on the worldwide web
at www.agilent.com/find/logicanalyzer. This document provides the number of channels and state speed required for any
particular analysis probe. |t also indicates which analysis modules are supported and how many are required.

State Speed

« State analysis uses a clock or strobe signal from your system under test to determine when to sample. Because state
analysis samples are synchronous with the system under test, they provide a view of how your system is executing. You can
use state analysis to capture bus cycles from a microprocessor or |/0 bus and convert the data into processor mnemonics
or bus transactions using an Agilent Technologies inverse assembler.

« Select a state acquisition system that provides the speed and headroom you need without breaking your budget. Remember
that a microprocessor will have an internal core frequency that is normally 2X-5X the speed of the external bus.

Headroom

You may realize a better return on your investment if you consider possible future needs when purchasing analysis modules.
The things to consider are primarnily state speed and memory depth.

Setup/Hold

* Logic analyzers require time for the data at the inputs to become valid (setup time), and time to capture the data (hold time).
A lengthy setup and hold can make the difference between captuning valid data or data in transition.

+ Your device under test will ensure that data is valid on the bus for a defined length of time. This is known as the data valid
window. Your target's data valid window must be large enough to meet the setup/hold specifications of the logic analyzer.
The data valid window of most devices is generally less than half of the clock period. Don't be fooled by "typical” setup and
hold specifications for logic analyzers.

* As bus speeds increase, the time window during which data is stable decreases. Jitter, skew, and pattern-dependent |SI
add more uncertainty and consume a greater portion of the data-valid window at high speeds. A logic analyzer with
adjustable setup/hold with fine position resolution provides unparalleled measurement accuracy at high frequencies.

Timing Resolution

Timing analysis uses the logic analyzer's internal clock to determine when to sample. Since timing analysis samples
asynchronously to the system under test, you should consider what accuracy you will need to verify your system.
Accuracy is made up of two elements: sample speed and channel-to-channel skew. Remember to evaluate both of these
elements and be careful of logic analyzers that have a fast sample speed with a large channel-to-channel skew.

Transitional Timing

If your system has bursts of activity followed by times with little activity, you can use transitional timing to capture a longer
trace. In transitional iming, the analyzer samples data at regular intervals, but only stores the data when there is a transition
on one of the signals.
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Data Acquisition and Stimulus
State/Timing Modules

Considerations for Choosing Modules (continued)

Channel Count Determine the number of signals you want to analyze on your system under test. You will need this number of channels in
your logic analyzer. Even if you have enough channels to view all the signals in your system today, you should consider logic
analysis systems that allow you to add more channels for your future application needs.

Memory Depth + Complex architectures and bus protocols make your debugging job increasingly challenging. Split transactions, multiple
outstanding transactions, pipelining, out-of-order execution, and deep FIFOs, all mean that the flow of data related to a
problem can be distributed over thousands or millions of bus cycles.

The keys to useful insight are the combination of deep memory with responsive display refresh, search, rescaling, and
scrolling to help you find information and answers quickly. Hardware-assisted memory management in the Agilent
16740A, 16741A, 16742A, 16750A, 167514, 16752A, and 16760A state and timing analysis modules makes quick work of
refreshing the display. rescaling, scrolling, and searching. It takes only a few seconds to refresh, rescale, or scroll a 32M
sample record. Agilent Technologies offers a range of state and timing analyzer modules with memory depths up to 128M
samples, at prices to meet your budget.

The logic analyzer memory system is similar to a circular buffer. When the acquisition is started, the analyzer continuously
gathers data samples and stores them in memory. When memory becomes full, it simply wraps around and stores each new
sample in the place of the sample that has been in memory the longest. This process will continue until the logic analyzer
finds the trigger point. The logic analyzer trigger stops the acquisition at the point you specify and provides a view into the
system under test. The primary responsibility of the trigger is to stop the acquisition, but it can also be used to control the
selective storage of data. Consider a logic analyzer with the trigger resources you need to quickly set up your
measurements.

After memory depth, triggering is the most important aspect of a logic analyzer to consider. On the one hand, powerful
triggering resources and algorithms will allow you to focus on potential problem sources without using up valuable memory.
On the other hand, to be useful, the trigger must be easy to set up.

Triggering

Other In addition to the measurements made with an analysis probe, consider whether you need to monitor other signals. Be sure to

Measurements allow enough channels to make those measurements. For state measurements, the state speed of the analyzer must be at least
as high as the clock speed of your circuit. You may want to test the margin in your circuit by operating it at higher than the
nominal clock speed to determine if the analyzer has sufficient clock speed. For timing measurements, the timing analyzer rate
should be from 2-10X the clock speed of your target.
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Key Features of Agilent’s
State/Timing Modules

+ Memory depth up to 126M
samples at a price to meet your
budget

+« State analysis up to 1.5 Gb/s

+ Timing analysis up to 2 GHz

+ VisiTrigger combines powerful
functionality with an intuitive
user interface

+ Timing Zoom 2-GHz timing on
all channels

+ Eye finder for automatic setup
and hold on all channels

Multichannel
Eye measurements

Eye scan allows you to make eye diagram measurements, quickly and easily,
on hundreds of channels simultaneously (16760A anly)

Triggering for the VisiTrigger combines powerful trigger functionality with a user interface

most elusive that is easy to understand and use. Capturing complex sequences of

problems events is as simple as pointing to the function you want to use and filling in
the blanks to customize it to your specific situation.

Reliable Eye finder automatically adjusts the setup and hold on every channel,

measurements eliminating the need for manual adjustment and ensuring the highest

on high-speed confidence in accurate state measurements on high-speed buses.

buses

High-speed Timing Zoom provides the data acquisition speed you need for high-speed

timing on microprocessors and buses.

all channels

Choose the Logic Analyzer and Measurement Modules that Best Fit Your Application

State/Timing  General- 8/16 Bit

32/64 Bit

Modules purpose pr

hardware debug
debug

debug or bus
channel
intensive
systems

High-
pr speed

analysis

High-
speed
computer
debug

Analysis of
data intensive
systems and
performance

Deep trace
capture
with timing
or state
analysis

Timing
margin
analysis or
characterize
setup/hold

16710A

16711A

16712A

16715A

16716A

16717A

16740A

16741A

16742A

16750A

16751A

16752A

16760A

Avariety of measLrement modubes allow you to select the optimum conrbination of performence, features, and price to meet your spedific needs now and in the future:
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Improve Your Productivity with an
Intuitive User Interface

Agilent Technologies has made the
user interface easy to understand
and use. Now you can spend more
time making measurements and less
time setting up the logic analyzer.

Format allows you to
group signals into buses.

Sampling defines how the logic
analyzer will acquire the data.

Trigger defines what

data is acquired.

Timing Zoom provides 2 GSa/s timing
analysis simultaneous with state or
conventional timing analysis on all
channels. Sampling rate and position
relative to trigger are adjustable
(16716A, 16717A, 16740A, 16741A
16742A, 16750A, 16751A, and
16752A only).

Measurement configuration and \ o 7: Analyzer<(> - 32M Sample TTIMJIz StateizGliz Tuning Zoom C | [ 1
data files can be loaded directly into File\ Window | Help
the |ngiC analyzer EI EEI@IL- ”-l ‘jl H I v I""_'-”I(Cllck) to ingert. tlelel.e.]' or replace an event |
| A |
Sampling [ Format | Trigger | Sumbol | ;

Menu tabs provide a logical
progression through the setup of

/

Bl [finine 2oom.

O Timing Mode — Asynchronous samspling clocked internally by analyzer
r

Analyzer Name: | Analyzer{C»

| @o

'fDl.II’I'ﬂBaSUI’EIT]Eﬂt ¥ & State Mode - Synchronous saspling clocked by the Device Under Test
-State Mode Controls
E [333 Wiz 7 370 Suate][3] Trigger Position[Center  |[3]
State and timing mode selections i
x % Aoquisition Depl,h-
specify how data is sampled. -
~Clock Setupy
Mode: [Master enty J3]
Single location for access to all stat L Pod cifczfct
acquisition options. i Slock LNl L LK
Activity [- |- |-
/r Master L = I

Convenient color coding helps you
identify the signals in the interface

Close

with the physical connection to your

device under test.

Clocking for state measurements
can be quickly defined using the
clock setup menu.

20

Figure 4.1. Setting up your logic analyzer has never been this easy.
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VisiTrigger Quickly Locates

Your Most Elusive Problems

VisiTrigger technology is a break-
through in logic analysis usability. It
combines increased trigger function-
ality with a user interface that is easy
to understand and use. Now with
VisiTrigger, capturing complex events
is as simple as pointing to the trigger
function and filling-in-the-blanks.

Features and Applications

VisiTrigger

(available in the 167154,
16716A, 16717A, 16740A,
16741A, 16742A, 16750A
16751A, 16752A, and
16760A state/timing
modules)

+ Use graphical views and sentence-like structures to help you
define a trace event.

= Select trigger functions as individual trigger conditions or as
building blocks to easily customize a trigger for your specific task.

« Set global counters to count events such as the number of times a
function executes, or the number of accesses to an /0 port.
« Set, clear or evaluate flags by any module in the frame. Flags allow
you to set up a trigger that is dependent on activity from more than
one bus in the system.

« Specify four-way arbitrary IF/THEN/ELSE branching.

Examples of Problems that Can be Captured Easily with VisiTrigger

Description

Typical Applications

Graphic

Pulse too narrow or too wide

.

.

Line hangs at wrong level (high or low).

Asynchronous input (for example, an interrupt) persists too long.

Strobe width is too narrow or too wide.

b Minwidth -

/S \*®/ \

F Max width -

Pulse too narrow Pulsetoowide
Time between two edges is + Excessive delay in responding to a bus grant request.
longer than specified + Excessive delay in responding to a data valid with a data
acknowledged. edge 1 edge 2
f time {
Patt . i .
attern Ias_ts longer than a A bus hangs up at a given value. pattern
specified time
f— time —
Pattern two exists within a + Anincorrect response to a read or write. >< pattern 1
specified time after pattern + Anincorrect output from a FIFQ or bridge.
one is detected time

A pattern exists for less
than a specified time

A driver is not holding a bus value long enough for a receiver to
respond.

XX

f time {

21
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\isiTrigger

Your most commonly used triggers are
just a mouse click away with the built-in
trigger functions. VisiTrigger’'s graphical
representation shows you how the
trigger condition will be defined. You can
use trigger functions as building blocks
to easily customize a trigger for your
specific task.

Sequence |evels allow you to develop a
sequence of analyzer instructions to
specify a trigger point or to qualify data
and store only the information that
interests you. Each step in the sequence
contains an "IF/THEN/ELSE" structure
that can evaluate up to four logic
events. Each event can specify a
combination of actions such as: store
sample, increment counters, reset
timers, trigger, or go to another step

in the sequence level.

Ranges provide a way to monitor /
program and data accesses within a

specified area in memory.

Global counters can count events such
as the number of times a function
executes or accesses an |/0 port.

Timers can be set up to evaluate when
one event happens too late or too soon
with respect to another event.

View current information on the state of
the timers, counters, flags, and the trigger
sequence level.

Save and recall up to ten of your
custom trigger setups without loading
a new configuration file.

File MWindow Edit Options Cl

/[

2N v =]

Sampling | Format  Trigger I Symiz |
Trigger Functions|Settings|Overvieu| Status|Save/Recall|

General Timing Tri

function libraries...

X

r

Find pattern

L b

pattern

¢ AND pattern
Find width violation on pattern/pulse
Find Nth occurrence of an edge

Replace | Ingert before | Insert after Delete

A

If ADDR In range 00000044 00004209 Hex And
DATA = XXXXO3E7 Hex

ocour'.; 1 time
uven(.‘.omt.e?:'- 1 Increment

Goto
Else if ADDR > 00004209 Hex
then Timer 1 Start from reset
Else if ADDR < 00000044 Hex
then Gote 1

ii FIND EDGE AND PATTERN

15 e
S
o riee] 1] e |

:ﬂ'rrigger and £i11 wemo ‘1

Find

b

/ Help Close

In timing mode, edge terms let you
trigger on a rising edge. falling edge.
either edge. or a glitch.

Patterns and their logical combinations

let you identify which states to store,
when to branch and when to trigger.

22

/
Flags can be set, cleared and evaluated by
any 16715A/16A/17A/40A/41 A/42A/50A/
51A/52A/60A module in the frame. This
allows you to set up a trigger that is depend-

ent on activity from more than one bus in the
system.

N

Values can be easily entered directly into
the trigger description.

Figure 42 Set up your trigger in terms of the measurements you want to make,
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2 GHz Timing Zoom Provides High-
Speed Timing Analysis Across All
Channels, All the Time

When you're pushing the speed
envelope, you may run into elusive
hardware problems. Capturing
glitches and verifying that your
design meets critical setup/hold
times can be difficult without the
proper tools. With Timing Zoom you
have access to the industry's most
powerful tool for high-speed

digital debug.

Features and Applications

Timing Zoom

(available in the 167164,

16717A, 16740A, 1671 A,
16742A, 16750A, 16751A
and 16752A state/timing
modules)

+ Simultaneously acquire up to 16K of data at 2 GHz timing and
400 MHz state across all channels, all the time, through the same
connection

+ Vary the Timing Zoom sample rate from 250 MHz to 2 GHz

« Vary the placement of Timing Zoom data around the trigger point

« Efficiently characterize hardware with 500 ps resolution

Counter- StateListing

Now it's easy to capture simultaneous
2 GHz timing and high-speed state
information through a single connection.

[ |
File

Window

Edit Options

N | [
Invasm

|.’.— || :Iﬂrknﬂ- ||-|]‘<E|] a |J||?
Use the global |State Humber| |Eounter| |Time |
markers to IDECJ.ITIal | IHex I Iﬁbsalute |
time-correlate g E6 -280. 000 ns Zl
events across -8 E7 -248,000 ns
multiple displays. -7 ES -220,000 ns -
-B E9 -188,000 ns
-5 EA -156,000 ns
-4 EE -124,000 ns
-3 EC -92,000 ns
=2 ED -64,000 ns
-1 EE =32,000 ns
8] EF 0 s
G1..L EQ 22 000 o
(o= - Flo_... I TimingZoom<1 >
3 F2
4 F3 File MWindow Edit Options
5 Fa s
6 Fs [ = [wm=E]E |V =[]
7 F& .
8 F7 [ Seconds/div & | |17.ooo ns | MU oeay |;36
9 Fa
10 F9 ™ G1 G2
11 Fﬂ T T T T ll T T T T .
. Counter all EF [ E0 [ F1
R A |
I<]| | Counter_TZ all EF | [ ] |EO] FO [ Fi .
Counter_TZ 0 | ' !
J Clock_TZ all |0 1 0 1 0
Timing Zoom labels are automatically / ) . . S ) . L

created and marked with an _TZ extension.

1

Figure 4.3, Verifying critical edge timing in your system is easy with Agilent Technologies 2 GHz Timing Zoom technology.
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Eye Finder

Agilent’s eye finder examines the
signals coming from the circuit under
test and automatically adjusts the
logic analyzer’s setup and hold
window on each channel. Eye finder,
combined with 100 ps adjustment
resolution (10 ps on 16760A) on
Agilent’s logic analyzer modules,
yields the highest confidence in
accurate state measurements on
high-speed buses.

It takes less than a minute to run
eye linder. No special setup or
additional equipment is required.
You only need to run eye finder
onee, when the logic analyzer is set
up and connected to the target.

pa—
Il Sampling Positions € - Analyzer<C»

File Window EyeFinder Results

© Manual Setup/Hold

# Eye Finder I

Run Eye Finder

Eye Finder Setup ] Eye Finder Results ]

-5 -4 -3 -2 -1 Ops § 2 3 4 5 Saplirg Position
[Cobers 16 chamels)] - .I - (o2 ns sz | |
(=1 0] b & T M S|« i1
[Coe=it_11T] X | @ | 030 ]
[Cz=1t 1] = | @ | [« oars |
| ' [ ' @ | o.ans P
Labell (4] _. | } S| 030 |p
[C==it 5] -_ 1 ' IR
Lakell (6] -_ [-(ﬂ o -c.ins |
[Lae=11 171] _- 'l ) ﬂ |§| 0.1 ns E"_" 1
[Coeeit_ta7] -_ | G| oies [P
L 1 —— I - ———— vl
= E]
Stable | Sampling Position Suggested Position
Region for next analyzer Run from Eye Finder

/

—

Figure 4.4. The eye finder display.

The eye finder display shows:

+ Regions of transitions that were
discovered on all channels
selected

+ The sampling point selected by eye
finder

If you want to select a different
sample point on any individual
channel, just drag and drop the blue
"sample" bar at the desired point.

24

Times in the eye finder display are
referenced to the incoming clock

transitions. The center of the display

(1abeled "0 ns") corresponds to the
clock transitions.

Gray shading indicates
regions where
transitions are detected.

Blue bars indicate
the sampling point
selected by eye finder,

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Data Acquisition and Stimulus

State/ Timing Modules

Eye Finder as an Analytical Tool

Eye linder is very useful as a first-
pass screening test for data valid
windows. Because eye [inder quickly
examines all channels, it is
considerably faster than examining
each channel with an oscilloscope.
After running eye finder, you may
want Lo use an oscilloscope to
examine only those signals that are
close to your desired specifications
Tor setup and hold.

Eye finder also can quickly provide
useful diagnostic or troubleshooting
information. If a channel has an
unexpectedly small data valid
window, or an anomalous offsel
relative to clock, this could be an
indication of a problem, or could be
used to validate the cause ol an
intermittent timing problem.

Differences in the position of the
stable region from one signal to
another on a bus indicate skew. An
indication of excessive skew on eye
linder can help isolate which
channels you want to check with an
oscilloseope, or with the Timing
Zoom 2 GHz timing analysis mode
in your logic analyzer.

When Do You Need Eye Finder?

Eye linder becomes critical when

the data valid window is <2.5 ns. If
you're unsure where your cloek edge
is relative to the data valid window,
you can run eye finder for maximum
confidence. If the clock in your
system runs at 100 MHz or slower,
and the clock transitions are approxi-
mately centered in the data valid
window, you may not see any transi-
tion zones indicated in the eye finder
display. This is because eye linder
only examines a time span of 10 ns
(16760A: 6 ns) centered about the
clock.

Artisan Technology Group - Quality Instrumentation

Examples of When to Run Eye Finder
You should use eye linder in the
Tollowing situations:

Probing a new target, or probing

different signals in the same target

+«  Because eye finder examines the
actual signals in the circuit under
test, you should run it whenever
you probe a different bus or a
different target.

Significant change of target

temperature

+ The propagation delays and signal
levels in your targel system may
vary with temperature. If, for
example, you place your target
system in a controlled tempera-
ture chamber to evaluate its oper-
alion over 4 range ol temperatures
or to trouble-shoot a problem that
only occurs at high or low temper-
atures, you should run eye finder
alter the target system stabilizes
al the new ambient temperature.

... Guaranteed | (888) 88-SOURCE | www.artisantg.com
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Features Supported in Agilent State and Timing Analysis Modules

Agilent Module Number 167104, 16711A,  16715A 16716A, 16717A,  16760A
16712A 167404, 16741A,
167424, 16750A
16751A, 16752A
Eye finder
Visitrigger
Timing Zoom

Transitional timing

Context Store

Eye Scan

26
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Agilent 16760A: Extending Logic
Analysis to New Realms

+  Differential inputs (single-ended
probes also available),

+  State analysis up to 1.5 Gb/s.

+« Setup-and-hold time of 500 ps.

« Input signal amplitude as low as
200 mV p-p.

Logic analysis at state speeds up to
1.5 Gb/s imposes a stringent set of
criteria for a logic analyzer.

Probing

Agilent’s 16760A uses an innovative
probing system with only 1.5 pF of
probe lip capacitance, including the
connector. The connector is 4 joint
design between Agilent and Samtec,
oplimized especially for logic analysis
measurements.

Ground pins located between every
pair of signal pins provide excellent
channel-to-channel isolation at high
speeds.

Setup and hold

As state speeds go up, the data valid
window shrinks. To make reliable
measurements, a logic analyzer’s
combined setup and hold window
must be smaller than the data valid
window of the signals it is acquiring.
Agilent’s 16760A has a combined
setup and hold time of 500 ps to
match the data valid window of’
very high-speed buses.

To position the analyzer’s setup-and-
hold window inside the data valid
window requires very line adjust-
ment resolution. The 16760A gives
you the ability to position the setup-
and-hold window with 10 ps resolu-
tion.

Small-amplitude signals

Many high-speed designs use small
signal amplitudes to limit slew rates
and reduce power. Agilent’s 16760A
can make reliable measurements on
signals as small as 200 mV p-p.

Differential signals

Many high-speed designs use differen-
tial signaling to minimize simultane-
ous switching noise and to provide
immunity to crosstalk and noise. The
Agilent 16760A has differential inputs
to allow you to acquire differential
signals with complete confidence.
Single-ended probes are also available.

Agilent helps you get started in the
design stage.

To probe high-speed signals with a
logic analyzer, you need to design the
probe in when you are designing your
PC board. The following document
Tfrom Agilent will help you design your
system to take maximum advantage
of the capabilities of the 16760A logic
analyzer:

Logic signal standards supported

TTL LVTTL

HSTL Class I & I1 HSTL CLass 111 & IV
S5TL2 S5TL3

AGP-2X LVCMOS 1.5V
LVCMOS 1.8V LVCMOS 2.6V
LVCMOS3.3V CMOS bV

ECL LVPECL

PECL

User defined from -3V to +5V in 10mV
increments

Publication Title Description Publication Number
User's Guide, Agilent Technologies E5378A, E5379A, and Mechanical drawings, electrical models, 16760-97007
E5380A Probes for the 16760A Logic Analyzer general information on probes for the 16760A

Designing High-Speed Digital Systems for Guidelines and design examples for designing 5988-2989EN

Logic Analyzer Probing

logic analyzers probing into your target system

27
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Eye scan

In the eye scan mode, the Agilent
16760A scans all incoming signals for
activity in a time range centered on
the clock and over the entire voltage
range of the signal. The results are
displayed in a graph similar to an eye
diagram as seen on an oscilloscope.

As liming and voltage margins
continue to shrink, confidence in
signal integrity becomes an
increasingly vital requirement of the
design verifieation process. Eye scan
lets you acquire comprehensive signal
integrity information on all the buses
in your design, under a wide variety
ol operating conditions, in minimum
time.

Qualified eye scan

In the qualified eye scan mode, a
single qualifier input defines what
clock eycles are to be acquired and
what cycles are to be ignored in the
eye scan acquisition. For example,
you may wish to examine the eye
diagram for read cycles only,
ignoring write cycles.

Cursors

Two manually positioned cursors are
available. The readout indicates the
time and voltage coordinates ol each
Cursor.

Eye limit

The eye limit tool is a single point
cursor that can be positioned manu-
ally. The readout indicates the inner
eye limits detected at the time and
voltage coordinates of the cursor.
Histogram

The histogram tool indicates the rela-
tive number of transitions along a
selected line. The time range and
voltage levels of the histogram are
selected by manually positioning a
pair of cursors. The cursors indicate
the voltage level and the beginning
and end Limes of the histogram.

Polygon
A 4-point or 6-point polygon can be
delined manually.

28

Bl Eye Scan<l»

File MWindow

Help

] | B ||—L[| -l g_;l l@l = | 4" |';;| [nnatgznn(ﬂ)t 92,4% conplote, ETA 1 nin BY ceo

Scale i Displau | Measurements | Info | Comments |

t/div | 250 ps/div t Offset | 0=

V/div | 150 mV/div

Auto Scale| Clear Data...| Set Scan...|

v OPPBetIO\J'

Label | <A1l Labels> | % tl‘ Channel | <A1l 16 channels>

»!_JJIE.

Slope

The slope tool indicates DV/DT
between two manually - positions
CUrsors.

Eye scan allows the user to set the
following variables:

* The number of clock cycles to be
evaluated at each time and voltage
region

« The display mode

« Color graded

« Intensity shaded

« Solid color

Aspect ratio of the display

Time/division

Time offset

Volts/division

Voltage offset

Time resolution of measurement

Voltage resolution of

measurement

Results can be viewed for each
individual channel. A composite
display of multiple channels and/or
multiple labels is also available.
Individual channels ean be highlight-
ed in the composite view

Eye scan data can be stored and
recalled for later comparison or

analysis.
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Probing solutions to match the

measurement capabilities

Three probing options are available
Tor the Agilent 16760A. Each probe
can be ordered by its individual

Probes are not supplied as part of the

standard 16760A. Probes must be

ordered separately, either as options
to the 16760A or individually by their

respeclive model numbers.

model number or as an option to the
16760A. The following table indicates

both the model number and the

oplion number.

Agilent Model Number 16760A Option Number Description Notes
E5378A 010 100-pin single-ended probe Requires a kit of mating connectors and shrouds
(see the next table) to connect to target system.
E5379A on 100-pin differential probe Two E5379A (or two option 011 on the 16760A) are
required to support all 34 channels on a 16760A.
Requires a kit of mating connectors and shrouds
(see the next table) to connect to target system.
E5380A 012 38-pin single-ended probe, compatible ~ Maximum state analysis speed is 600 Mb/s.
with target systems designed for the Minimum input amplitude is 300 mV p-p.
Agilent E5346A Mictor adapter cable Requires a kit of mating connectors and shrouds
(see the next table) to connect to target system.
E5382A 013 17-channel, single-ended flying lead Two E5382A are required to support all the channels

probe set for the 16760A

of a 16760A.

Connector and shroud kits for probes for the 16760A |ogic analyzer

For probe model number For PChoard thickness Probing connector kit part number
(each contains 5mating connectors and 5 support shrouds)
E5378A Up to 1.57 mm (0.062") 16760-68702
Up to 3.05 mm (0.120") 16760-68703
E5379A Up to 1.57 mm (0.062") 16760-68702
Up to 3.05 mm (0.120") 16760-68703
E5380A Up to 1.57 mm (0.062") E5346-68701

Up to 3.18 mm (0.125")

E5346-68700
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When integrated into the 16700
Series logic analysis systems, the
oscilloscope modules make powerful
measurement and analysis more
accessible, so you can find the
answers Lo tough debugging problems
in less time. Oscilloscope controls are
easy Lo find and use.

Multiple Views of Target Behavior
Isolate Problems Quicker

Frequently a problem is detected in
one measurement domain, while the
clues to the cause of the problem are
Tfound in another. That’s why the abil-
ity to view your prototype's behavior
Tfrom all angles simultaneously—Irom
software execution to analog signals—
is essential for quickly gaining insight
into problems.

For example, using a state analyzer
you may observe a lailed bus cycle. A
timing problem caused by a reflection
on an incorrectly terminated line
may be causing the bus cyele to fail.
By triggering an oscilloscope from the
state analyzer, you can quickly identi-
Iy the cause. The ability to cross-trig-
ger and time-correlate state, timing,
and analog measurements can help
you in solving these tough problems.

Scope controls
and waveform
display are inte-
grated into a
single window,
making interac-
tive adjustment
easy.

Time and voltage
markers allow you
to measure signal
details precisely.
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Il : G5ais Oscilioscope © - Scope<Cs [ 11
File MWindow Setup Autoscale Options Help
[ [0 w | [mm[=E] 2 [v[>=]] |
Channels I Memories | Measure | Markers | Display Y Comments |
Channel C1 Channel C2
|Setup... [ on A on
Scale: |_500 mv/sdiv | |_5m mvsdiv |
OFfset:|[1.600 v [|[]21-800 v |
E -
M 12 &l el e Trigger icon
i \ A v indicates trigger
| VTN g ML :f»{ v level, making it
hn Y R \ ' y \ I,‘/L [ ¥ easy for you to
fl\\/ 5 /\;‘ \ \ \ } o adjust trigger
: ]
vz —\ ------- / --------------- \ Rl EECEEREEEEEES v 1’ --------------- \( B RS level.
7 _&ﬂ,—_ﬁ_ﬁu f \ | :
; i ¥~
2.00 GSa/'s A4 Ground icon
g I = always shows

|Scale: [5.00 ns/div| Delay: [-26.000 ns

" ITr‘igger, . ‘I |Channel cio |

Figure 4.5. All primary oscilloscope control settings, including scale factors and trigger settings, are visible
simultaneously.

you where ground
is relative
to signal.
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Data Acquisition and Stimulus
Oscilloscope Modules

Automatic Measurements Quickly Markers Easily Set Up Timing and The global time markers of the 16700
Characterize Signals \obltage Margin Measurements Series logic analysis systems let you
The Agilent Technologies 16534A Four independent voltage markers correlate state, timing, and oscillo-
oscilloscope modules quickly charac- and two local time markers are avail- scope measurements to track prob-
terize signals with automatic meas- able to quickly set up measurements lems across multiple measurement
urements of rise time, voltage, pulse of voltage and timing margins. domains.

width, and frequency.

Wl 2 Gsais Osciloscope G - Scope<Cs T, |

File MWindow Setup Autoscale Options Help
=TI w [m=z TV =]l |
——
Channels | Memories | Measure | Markers | Display | Comments |
Period: 15.143 ns Weop: 3.0071 Wnaw:
Channel C1 3 Fregquency: 66.036 MHz Vbase: 96,386 m¥  Vmin:
Risetime: 1,870 ns  Mamp: 2.9107 ¥ Vpp:
5 Fallt i 1.093 ns Vavg: 1.4d67 W Wdorms:
Automatic measurements _—> Defns. .. sWidth: 7.265 ns  Preshaot: 3.501 % Tmax:
. . ) “Wideh: 7.B78 ns Overshoot: 11.973 % Tmin:
save time In characterlzmg
signal parameters. B =
Tt 12 G1 B3 tr
i ; : L E
\ {\(’v\’“" 3 1 l'v’“"’“"“'\, Ir ™y ;[ 1
(771 RPN SRR IRpROORY . i JRS RO NN (AUUyEp R RpIt: PRI RRpRIpI- R (SRPIROUPRpION ) DRI SO

Y L 8 \ J L
. e
2,00 GSals
Kl I =
Iscale: [5.00 na/div] Delay: [—25.000 ns "ITrigger...l IChannel c1 |:|] |

Fgure 4.6 Automatic measurements and markers let you make faster analysis.
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Data Acquisition and Stimulus
Oscilloscope Modules

More Channels When You Need Them
You can combine up to four 16534A
oscilloscope modules to provide up
to eight channels on a single time
base. When you operate in this

mode, you can use the master module

Tor triggering.
External trigger input and output are
used to connect up to four oscilloscope
modules, providing up to eight channels
on a single time base.
:Jahhra::i_uut;;ut "':'sed Probe power output provides power
ml'?:lrwt' rl]una seetiaky for 1145A dual active prabe or two
caiibratio 1141A active probes

Channel 1 input
Channel 2 input

AN ﬂ _

. v
Ty CHAN 18 2 =0 [N | 5 |4 'J'L" 55
Ogx. |G )67, UT @ \ j = ©
Y ! Y ! e ( | x_
B S MAX \y | \ % : _J,f 5 /) | OSCILLOSCOPE
|AQDCCAL 4\ | PRCBEPOVER | Bl e lummwu_lm_l__u_lm_!_!_um_w_!!.J

Figure 4.7. Connector pane! of the 165344 oscilloscope module.

£y)
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Data Acquisition and Stimulus
Pattern Generation Modules

Digital Stimulus and Responseina
Single Instrument

Configure the logic analysis system to
provide both stimulus and response
in a single instrument. For example,
the pattern generator can simulate a
cireuit initialization sequence and
then signal the state or timing analyz-
er Lo begin measurements. Use the
compare mode on the state analyzer
to determine if the circuit or subsys-
tem is functioning as expected. An
oscilloseope module can help locate
the source of timing problems or
troubleshool signal problems due to
noise, ringing, overshoot, crosstalk,
or simultaneous switching,

Key Characteristics

Agilent Model 16720A

Parallel Testing of Subsystems

Reduces Time to Market

By testing system subcomponents
before they are complete, you can fix
problems earlier in the development
process. Use the Agilent 16720A as a
substitute for missing boards,
integrated circuits (ICs), or buses
instead of waiting for the missing
pieces. Software engineers can create
infrequently encountered test
conditions and verify that their code
works—before complete hardware is
available. Hardware engineers can
generate the patterns necessary to
put their circuit in the desired state,
operate the circuit at full speed or
step the circuit through a series

of states.

Maximum clock (full/half channel)

180,300 MHz

Number of data channels (full/half channel)

48/24 Channels

Memory depth (full/half channels)

8/16 MVectors

Maximum vector width
(5 module system, full /half channel)

240/120 Bits

Logic levels supported

TTL, 3-state TTL, 3.3V, 1.8V, 3-state CMOS, ECL,
bV PECL, 3.3V LVPECL, LVDS

Maximum binary vector set size

16 MVectors (24 channels)

Editable ASCIl vector set size

1 MVectors
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Data Acquisition and Stimulus
Pattern Generation Modules

Vectors Up To 240 Bits Wide

Veclors are defined as a "row” of
labeled data values, with each data
value from one to 32 bits wide, Each
vector is output on the rising edge of
the clock.

Up to five, 48-channel 16720A mod-
ules can be interconnected within a
16700 Series mainframe or expansion
Trame. This configuration supports
vectors of any width up to 240 bits
with excellent channel-to-channel
skew characteristics (see specific
data pod characteristics in Pattern
Generation Modules Specifications
starting on page 105). The modules
operale 45 one time-base with one
master cloek pod. Multiple modules
also can be configured to operate
independently with individual clocks
controlling each module,

3

Depth Up to 16 M\ectors
With the 16720A pattern generator,
you can load and run up to

16 MVectors of stimulus. Depth on
this scale is most useful when cou-
pled with powerflul stimulus
generated by electronic design
automation tools, such as
SynaptiCAD's WaveFormer and
VeriLogger. These tools create
stimulus using a combination of
graphically drawn signals, timing
parameters that constrain edges,
clock signals, and temporal and
Boolean equations for describing
complex signal behavior, The
stimulus also can be ereated from
design simulation wavelorms. To take
advantage of the full depth of the
16720A patlern generator, data must
be loaded into the module in the
Pattern Generator Binary (.PGB) for-
mat. The SynaptiCAD tools allow you
to convert VCD files into .PGB Tfiles
directly, offering you an integrated
solution that saves you time.

Synchronized Clock Qutput

You can output data synchronized to
either an internal or external clock.
The external clock is input via a clock
pod, and has no minimum frequency
(other than a 2 ns minimum high
time).

The internal clock is selectable
between 1 MHz and 300 MHz in

1 MHz steps. A Clock Out signal is
avdilable Irom the clock pod and can
be used as an edge strobe with a
variable delay of up to 8 ns.

Initialize (INIT) Block for

Repetitive Runs

When running repetitively, the vec-
tors in the initialize (init) sequence
are oulput only once, while the main
sequence is output as a continually
repeating sequence. This "init"
sequence is very uselful when the
circuit or subsystem needs to be
initialized. The repetitive run capabil-
ity is especially helpful when operat-
ing the stimulus module independent
of the other modules in the logic
analysis system.

"Signal IMB" Coordinates System
Module Activity

A "Signal IMB® (intermodule bus)
instruction acts as a trigger arming
event for other logic analysis modules
to begin measurements. IMB setup
and trigger setup of the other logic
analysis modules determine the
action initiated by "Signal IMB".

"Wait" for Input Pattern

The clock pod also accepts a 3-bit
input pattern. These inpuls are level-
sensed so that any number of "Wait"
instructions can be inserted into a
stimulus program. Up to four pattern
conditions can be defined from the
OR-ing of the eight possible 3-bit
input patterns. A "Wait" also can be
defined to wail for an intermodule
bus event. This intermodule bus
event signal can come from any other
module in the logic analysis system.

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Data Acquisition and Stimulus
Pattern Generation Modules

|l 200M Patt Gen - 300Mvector/s Pattern Generator A EIEE

00000000 O 00000000 00000000

10001010 10010000 11100100

10010001 10010011 00101000

11110010 00100101 11110011
INIT EHD.
MALH START
00000111 s
00000111 LT T R T TR
00000111 T T R
00000111 T el s
01100100

L e RN I N N I L

WALT UNTIL | CEXTERHAL EVENT | 0

01100010 R T TR R TR
01100000 " e e
01011110 " A

0ooooooL 00000001

00000010 " 00000010

Figure 4.8. Stimulus vectors are defined inthe

Sequence menu tab. In this example, vector output
halts until the WAIT UNTIL condition is satisfied

QOOO0O00 Q000000
10010000 11100100
10010081 00101000
00100101 11110011

00000111 W

00000111 T i

00000111

01100100

01100010

01100000 s

01011110 MR AR

00000001 : 00000001

00000010 00000010 Fgure 4.9 To ill the 16720A pattern generator s 8 M\ector
_ deep memary (16 M\ector in half channel mode) with data,
the stimulus must be in pattern generator binary format.
Stimulus files in PGB format can be loaded directly from
the user interface.
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"User Macro” and "Loop” Simplify
Creation of Stimulus Programs

User macros permit you to defline a
patliern sequence once, then insert
the macro by name wherever it is
needed. Passing parameters to the
macro will allow you to ¢reate a more
generic macro. For each call to the
macro you can specily unique values
Tor the parameters. Each macro can
have up to 10 parameters. Up to 100
different macros can be deflined for
use in a single stimulus program.

Loops enable you 1o repeat a defined
block of vectors for a specified
number of times, The repeat counter
can be any value from 1 to 20,000.
Loops and macros can be nested,
excepl that 2 macro ean not be nested
within another macro. When nested,
each invoeation of a loop or a macro
is counted towards the 1,000 invoca-
tion limit. At compile time, loops and
macros are expanded in memory o a
linear sequence.

Convenient Data Entry and Editing
Feature

You can conveniently enter patterns
in hex, octal, binary, decimal, and
two's complement bases. The data
associated with an individual label
can be viewed with multiple radixes
to simplify data entry. Delete, Insert,
Copy, and Merge commands are
provided for easy editing. Fast and
convenient Pattern Fills give the
programmer useful test patterns with
a few Key strokes. Fixed, Count,
Rotate, Toggle, and Random are
available to quickly create a test
pattern, such as "walking ones",
Pattern parameters, such as Step
Size and Repeat Frequency, can be
specified in the pattern setup.

36

ASClI Input File Format: Your Design
Tool Connection

The 16720A supports an ASCII lile
Tormat to lfacilitate connectivity to
other tools in your design environ-
ment. Because the ASCII format does
not support the instructions listed
edarlier, they cannot be edited into the
ASCII file. User macros and loops
also are not supported, so the vectors
need to be fully expanded in the
ASCII file. Many design tools will
generate ASCII files and output the
vectors in this linear sequence. Data
must be in Hex format, and each label
must represent a set of contiguous
oulput channels. Data in this ASCII
Tormat is limited to 1 MVectors in

the 16720A.

Configuration

The 16720A paltern generators
require a single slot in a logic
analysis system frame. The pattern
generator operates with the clock
pods, data pods, and lead sets
described later in this section. At
least one clock pod and one data pod
must be selected to configure a func-
tional system. Users can select from a
variety of pods to provide the signal
source needed for their logic devices.
The data pods, clock pods and data
cables use standard connectors. The
electrical characteristics of the data
cables also are described for users
with specialized applications who
wanl Lo avoid the use of a data pod.
The 16720A ean be configured in
systems with up to five cards for a
total of 240 channels of stimulus.

Direct Connection to Your Target
System

The pattern generator pods can be
directly connected to a standard
connector on your target system. Use
a 3M brand #2520 Series, or similar
connector. The 16720A clock or data
pods will plug right in. Short, Ilat
cable jumpers can be used if the
clearance around the connector is
limited. Use a 3M #3365/20, or equiv-
alent, ribbon cable; a 3M #4620
Series, or equivalent, connector on
the 16720A pod end of the eable; and
a 3M #3421 Series, or equivalent,
connector at your targel system end
of the cable.

Probing Accessories

The probe tips of the Agilent 10474A,
10347A, and 10498A lead sels plug
directly into any 0.1 inch grid with
0.026 inch to 0.033 inch diameter
round pins or 0.025 inch square pins.
These probe tips work with the
Agilent 5090-43566 surface mount
grabbers and with the Agilent
5959-0288 through-hole grabbers.
Other compatible probing accessories
are listed in ordering information on
page 121.
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Speed Problem Solving With

Off-the- Shelf Solutions for Many
Common Microprocessors

To help you design and debug your
microprocessor-based target systems,
Agilent offers different microproces-
sor specific products that let you get
control and visibility over your
microprocessor’s internal and
external data.

An analysis probe allows you to
quickly connect an Agilent logic
analyzer to your target system, The
analysis probe provides non-intrusive
capture and disassembly of micro-
processor and bus activity

Analysis probes are available for over  Fgure 4.10. Agilent analysis probes make it easy to connect a logic analyzer to your target system
200 microprocessors and microcon-

trollers. Bus probes allow probing of

popular bus architectures such as

PCI, AGP, USB, VXI, SCSI, and many

others.

Flexible physical probing schemes
give quick and reliable ¢connections to
almost any device on your prototype.

On-Chip Emulation Tools Make Fixing
Bugs Easier

For specific microprocessor families
that feature on-chip emulation, you
can add a processor emulation
module to your system to connect
the on-board debugging resources

of the microprocessor to the logic
analysis system.

The microprocessor’s BDM or JTAG
technology provides control over
processor operation even if there is
no software monitor on the target
system. This feature is particularly
helpful during the development of
your target system’s boot code.
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BEmulation Modules

Emulation Contral Interface

The emulation control interface is
accessed rom the power up screen ol
the Agilent 16700 Series system. The
interface is included with the Agilent
E5901A/B emulation modules.

Designed for hardware engineers,
this graphical user interface provides
the following features:

« Control over processor execulion:
run/break/reset/step.

«  Register display/modification.

« Memory display/modification in
various formats including disas-
sembly for code visualization.
Memory modification or memory
block 1ill ean be done to check
Processor memory access or (o
reinitialize memory areas.

«  Multiple breakpoint configuration:
hardware, software, and processor
internal breakpoint registers.

« Code download to the target.

« Command scripts to reproduce
test sequences.

+ The ability to trigger a measure-
ment module on a processor break
or to receive a trigger from the
logic analysis system’s measure-
ment, modules.

Integrated Debugger Support

When the hardware turn-on phase is
completed, the same Agilent emula-
tion module ¢an be connected to
high-level debuggers for C or C++
soltware development.

You can achieve the functionality of
a full-featured emulator by using a
third-party debugger to drive the
installed Agilent emulation module.
This gives you complete microproces-
sor execution control (run control).

38
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Fgure 4.11. Bmulation control interface.

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Post-Processing and Analysis Tool Sets

Software Tool Sets

Once the data is acquired, you can
rely on the post-processing tools to
rapidly consolidate data into displays
that provide insight into your sys-
tem's behavior. The tool sets
described in the following pages are
oplional, post-processing soltware
packages [or the 16700 Series logic
analysis systems.

Selecting the Right Tool Set
Take a look at the tool sel. descrip-
tions below to see il they meet your
needs, I you don't immediately see
what you need there is also the
oplion of writing your own analysis
application using the tool develop-
ment Kit. Best of all, you can try out
any one of these tool sets with no

obligation to buy.
Application Product Name Model Number Detailed Information
Debug your real-time code at the source level Source Correlation B46208 Page 40
Correlate a logic analyzer trace with the high-level source Tool Set
code that produced it. Set up the logic analyzer trace by
simply pointing and clicking on a line of source code.
Debug your parallel data communication buses Data Communications B46408 Page 44
Display logic analyzer trace information at a protocol level. Tool Set
Powerful trigger macros allow triggering on standard or
custom protocol fields. Data bus width is limited only by
the number of available channels.
Optimize your target system s performance System Performance B46008 Page b3
Profile your target system’s performance to identify system Analysis Tool Set
bottlenecks and to identify areas needing optimization.
Solve your serial communication problems Serial Analysis B46018 Page 60
Convert serial bit streams to parallel format for easy viewing Tool Set
and analysis. Supports serial data with or without an external
clock reference and protocols that use bit stuffing to maintain
clock synchronization. Works at speeds up to 1 GHz.
Qustomize your trace for greater insight Tool Development B46058 Page 66

Create custom tools using the C programming language. Kit
Custom tools can analyze captured data and present it in

a form that makes sense to you. Analysis systems do not

require the tool development kit to run generated tools.
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Software Tool Sets

Free Tool Set Bvaluation

To see which tool sets best it your
needs, Agilent Technologies offers a
Iree 21-day trial period that lets you
evaluate any tool set as your work
schedule permits. Once you receive
your tool, you obtain a password that
temporarily enables the tool.

Figure 5.1. For a free, one-time, 21-day trial of any tool set, simply type “demo™ in the password field for the product
you want to evaluate.
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Source Correlation

Debug Your Source Code

The Agilent B4620B source correla-
tion tool set correlates a microproces-
sor execution trace window with a
corresponding high-level source code
window. The source correlation tool
set enhances your software develop-
ment environment by providing mul-
tiple views of code execution and
variable content under severe real-
time constraints.

Using the B4620B you can obtain
answers to many of your questions
concerning software code execution,
data tracking, and software-hardware
integration.

Chtain Answers to the Following
Questions:

Software Code Execution

+« What happened just before the
target system crashed?

+« What source code was executed at
a specific point in time?

+ What is the exact time between
two user-defined system events?

+ What is the execution history
leading up to or occurring after an
area of interest?

Data Tracking

+ Whalt is the exact history ol a
variable's value over time?

< Which routine(s) corrupted the
data?

Software-Hardware Integration

+ Whalt is the root cause of a system
Tailure—hardware or software?

+ Are timing anomalies found by the
hardware engineer the cause ol
software problems?

+ Is the software engineer working
on the same problem as the hard-
ware engineer?

+  What portion of the source code
correlates to the problem the
hardware engineer reported?

Product Description

The tool set’'s main advantage is its
ability to allow you to observe soft-
ware execution without halting the
system or adding instructions to the
code. The tool set uses information
provided in your compiler's object file
to build a database of source [iles,
line numbers and symbol information
to reference to logic analyzer traces.
The tool set can also be used to set up
the logie analyzer trace by simply
pointing and clicking on a source
line.

Once the tool set is enabled on your
16700 Series system, you can support
new processors by changing analysis
probes and veriflying object. file com-
paltibility. Multiple-processor systems
are also supported.

Your Development Environment ( ]

Compile

Relocatable

Chject Gode

A Link | E, oooooo= B | = —
Absolute = -
G‘]Eﬁ Code w File ﬁ
Download »
Exiit
Source Fle D000 D000 0000 |=(

————————
La]

B0

=gd

o8

B

1250
[5n]

Figure 5.2 The source correlation tool set allows you to observe software execution without halting the systemor
adding instructions to the code.
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Post-Processing and Analysis Tool Sets

Source Correlation

When You Want
to Trace. . .

...onavariable to see what caused data
corruption.

...onafunction to determine where it isbeing
called fromin order to understand the context
of a sytemenor.

..onaline number to detemrineifa
spedific code segent is ever executed.

Simply Qlick . ...

... totrace about a variable, function, or
line number.

... tohalt processor execttionwithan
integrated emuiation mocule when the trace
event ocours.

.towetet sachtoquickly nevigte
through hundreds of syrbals. To recall
previous entries when rotating through debug
tests.

...to spedify alignnment conditions for

processors that don't indude lower adkdress

bits on the bus. Thisis necessary if your
processor usesburdting or byte enableswhen -
fetching instructions.

.tousaddressoffsstsfor codethatis
cynarmically loaded or moved from ROM to

RAM during a boot-up sequence.

Figure 5.3,
42
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Post-Processing and Analysis Tool Sets

Source Correlation

Once You Acquire
the Trace. . .
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124 )
127
e T P
l:eo & Function: resd conditions()
:';? OI'MFIDU.II\ Cn-c wup With new Lesparature valuss
132 . Upes ouiside tesp ardd info about current
R T trate e new vatoasy T the T mlime:
E% : Nr_mmée-m Momibser of through the high level 1 Al
Ilg : ?::::rﬂqra - Pointer ‘op;s;em“ l.nmt;raturn. o 0...
140 * References: Nore.
147 + Returns: Nothirg. Analyze a function's behavior without viewing
140 e s s aallsto - P ——
5 — analyzer's filtering capabilities to focus ona
spedific part of the executed software.
Fgure 5.4.
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Source Correlation

Product Characteristics

Data Sources

All state and timing measurement
modules supported by the 16700
Series logic analysis systems (except
the 165617A/518A) serve as data
sources for the source correlation
tool set.

Microprocessor Support

The source correlation tool set sup-
ports many of the most popular
embedded microprocessors Non-
intrusive analysis probes for the
16700 Series systems provide reli-
able, fast and convenient connections
to your target system.

New microprocessors are constantly
being added to the list of supported
CPUs. For the most current informa-
tion about supported miecroproces-
sors, please contact your Agilent
Technologies sales representative or
visit our web site: http://www.agilent.
com,/find/ logic analyzer.

Chject File Format Compatibility

The 16700 Series logic analysis sys-
tems quickly and reliably read your
specific object file format. Agilent
Technologies' extensive experience
with different file formats and sym-
bol representations ensures that your
source code files are accurately cor-
related and your system is precisely
characterized.

Source correlation and system per-
formance measurements do not
require any change in your software
generation process. No modification
or recompilation of your source code
is required.
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You can load multiple object files.
Address offsels are also supported,
enabling system performance meas-
urements and source-code level views
ol dynamically loaded soltware exe-
cution or code moved from ROM to
RAM during a boot-up sequence.

High-level language tools thal pro-
duce the following file formats are
supported:

+ Agilent(HP)/MRI I[EEE696

« ELF/DWARF*

«  ELF/Stabs*

« TI_COFF

« COFF/Stabs*

<« Intel OMF86

+ Intel OMF96

« Intel OMF 286

+« Intel OMF 386 (which supports
Intel80486 and Pentium Language)

*Supports C++ name de-mangling

If your language system does not gen-
erate output in one of the listed for-
mats, a generic ASCII file format is
also supported.

For the most current information
about supported compiler file for-
mals and processor support, please
contact your Agilent Technologies
sales representative.

Source File Access

The source correlation tool set must
be able to access source files Lo pro-
vide source line referencing.

Source files can reside in multiple
directories on the hard drive of your
workstation, PC, or on the 16700
Series mainframe's internal hard
disk. You can access the liles via NFS-
mounted disks or CIFS mounted
disks. To display the source file, the
tool set first looks for the source path
name in the object file, follows the
path to access the source file and, if
not found, looks for the source file in
alternate user-defined directories.

The 16700 Series logic analysis
systems automatically place the
Tollowing in the directory search
path:

+« NFS mounted directories

+  Directory paths specified in
loaded symbol liles

+  Directory paths specified in
loaded source files

Source Correlation Functionality

+« Source code and inverse
assembled trace listing are time-
correlated.

+« User can alternate between source
viewer and browsing of other
source [iles.

+ Trace specifieation can be sel up
from the source viewer or [ile
browser.

+  For multiple-processor systems,
each trace window can be
time-correlated to a source viewer.
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Data Communications

Monitor Packet Information on
Parallel Data Buses

The data communications tool set
shows parallel bus data at a protocol
level on the logic analyzer. Developers
have the capability to find complex,
system-level bus interaction problems
in applications such as a switching or
rouling system.

Chtain Answers to the Following
Questions:

+« What is the time difference
between two or more data paths
and/or a microprocessor?

+  Did a packet make it through the
switch or router?

+« Why did a packet take so long to
go through the switch or router?

+ Where did an illegal packet come
Trom?

+ What is the latency on packet
information?

+ What is corrupting packets?

Product Description

The Agilent Technologies B4640B
data communications tool set adds
protocol analysis capabilities to the
logic analyzer for viewing parallel
data buses (e.g, UTOPIA or a propri-
etary data bus) in a switching or
rouling system. Each protocol layer is
displayed with a different color in the
logic analyzer lister display to allow
easy viewing of the protocol data.
Payload information is included after
the header in a raw hex format.
Filters are included to allow many
different views of the data. Protocol
layers can be collapsed or expanded
to create a custom view of the data
acquired in the logic analyzer. With
the filters, you can concentrate on
the data of interest for a particular
measurement.

Artisan Technology Group - Quality Instrumentation

The powerful protocol trigger macro
allows easy trigger setup by eliminat-
ing the need to manually configure
the trigger sequencer for complex
measurements. All custom-deflined
protocol fields or layers are support-
ed in the trigger macro.

All packets or cells are time-stamped
in the logic analyzer for time-correla-
tion measurements with other system
buses, such 4s a microprocessor,
memory interface, PCI bus, or other
UTOPILA bus, All state listing and
wavelorm displays in the logic ana-
lyzer are time-correlated with global
markers for a complete view of the
system. With this tool, it is possible
to trigger the logic analyzer with a
microprocessor event and see what is
happening on a parallel data bus with
protocol information.

By monitoring multiple time-correlat-
ed data buses, you can monitor a
packet entering one ASIC and see
how long it takes for the packet to
reach another part of the system. The
powerlul trigger can also monitor a
packet entering one portl and trigger
if the packet has notl reached another
port by a designated time.

... Guaranteed | (888) 88-SOURCE | www.artisantg.com
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Data Communications

Theory of Operation

Use a logic analyzer to probe the
system’s parallel data buses (e.g.,
UTOPIA).

The analyzer needs access Lo:

+  Data signals

+  Qualilying signals

+ Start of cell or packet bit

+ Synchronous clock for the bus

The synchronous bus clock samples
data into the logic analyzer.
Qualifiers such as "Data Valid" allow
the logic analyzer to sample only on
evenls of interest instead of all
cycles.

With access to the "Start of Cell" or
"Start of Packet" bit on the data bus,
the analyzer starts looking at the

beginning of a cell or packet. With the
protocol definition set up by the user,
the logie analyzer ean sequence down

into the cell or packet to find the
desired protocol field to trigger on.

46

UTCAA Level 2 U Qustom’' UTCRA
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|
UTCHA Level 1

Figure 5.5. Typical ATM Switch Design.
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Data Communications
Product Characteristics Additional Information
Requires 16700 Series logic analysis system with

system software version A.01.50.00 or higher

Applications

Trigger on a processor event and see what
is happening on a parallel data bus with
protocol information or vice versa.

Supported Measurement Modules

16715A, 16716A, 16717A, 16718A, 16719A,
16750A, 16751A, 16752A

Protocols Supported

« Ethernet

- ATM

« TCP/IP Stack
+ Custom

+ Example files for these protocols are provided with the
product. These standard files can be edited to include
any custom protocol "wrapper” layers or fields.

+ Custom protocols are supported by entering the protocol
setup information via the logic analyzer interface or a text
file. Custom protocol definitions are used in both the
trigger definition and packet display.

Trigger Macro

All custom-defined protocol fields or layers
are supported in the trigger macro

Maximum Parallel Bus Width

Limited only by the number of available channels

Display Features

« Color

= Filters and preferences

* Payload information
* Protocol layers

= Each protocol layer is displayed with a different color in
the analyzer's lister display to allow easy viewing of
protocol data.

= Specific protocol layers and fields can be selected for
viewing in the trace. Provides many different views of the
data. Allows you to concentrate on the data of interest
for a particular measurement.

* Included after the header in a raw hex format

+ Can be collapsed or expanded to create a custom view of
the acquired data

47
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Data Communications
Exiit or create a e Edit Protocc
protocal using the \Pm
logic analyzer tocol Name: [IEEE 802.3 (Ethernet M Physical Layer
user interface.
—Fi Field Definition
st aroin ot i ira, gt e
pn::(_ Src : Mnemonic: | PT
Ins. m‘terl
: Field Type: |Protocol Indicator #|
Dele Length (bits): ﬁl
i
! | Format: |, -g
vl . Value Format MName
0800 Hex Internet Protocol
0806 Hex ARP Request
08357 Hex ARP Response
2007 Hex IPS
809B Hex AppleTalk Datagram
8137 Hex Novell IPX
Add... | Modify... | Delete |

Exlit or create a

protocal using a
text file.

Sartwith stan-
dard protocal
definition and add
astom figlds with
text file.

Insert protocol
layer name.

Define protocol
fields, nurrer of
bits, and formet
for trigger and
display.

Define ary user
symholsto meke
triggering and dis-
play easier to use.

18

Cancel

Name "IEEE 802.3 (Ethernet Vv2)"
PhysicalLayer 1

Header

{
DA "Dest Addr" 48 HardwareAddress Data
SA "Src Addr" 48 HardwareAddress Data

PT "Length/Type" 16 Hex ProtocolIndicator

{
"Internet Protocol" #h0800
"ARP Request"  #h0806
“ARP Response' #h0835
“AppleTalk Datagram Protocol" $h809B
"Novell IPX" +h8137
"IPS" #h2007

B

}
}
Figure 5.6.
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Data Communications

New packet

trigger mecros.

Choose fromallist
of buees.

Trigger on sinple
|P address instead
of sefting up trig-
ger sequencer.

Specifywhat

actiontoperforn — | |

onhoeapadket is
found.

| Trigger |

Trigger Functions [Sett,ingsIOvervieu'De-Pau 1t Stor i.ngISl.at usTSave/Recal l]

General State. Telecom State

|Tr‘iggar‘ function libraries...

e ol IF ind Packet

Advanced — If/then

Advanced — 2-way branch
Advanced - 3-way branch
Advanced - 4-way branch

| Replace | | Insert before

| — R |

I Insert after | | Delote |

—

H

Trigger Sequence

1 | FIND PACKET

on b [ 51]

If| IP Address occurs-
“-)-/téen | Trigger and Filmmrg-l\_

N

e
W Event Editor

Event Name:

—Protocol Stack Internet Protocol

P Address M Long Field Names View Packet Bits

Version
Header Length

Internet Frotocol ‘

I

|IEEE 802.3 (Ethernet U2)‘ Pracadence

IDon't Care

I[2]

Delay

Throughput
Reliability
Cost.
\ HB2
Total Length

Zero

Do not. fragment
May Fragment

Time To Live

Identification

Fragment O0ffset

hed

pus—
1P Auddress - Packet Bits

OiviaeesBae...15

O OO X K,
1 ORI R RO R R
2 XXREEKRKR XL RAA LA
I RO N R,
Rt es st sbees ety

Protocol

|Don't, Care "

LR s eessbeesessesd
& 0000100000000000

Header Checksum

7 RO R K,
8 KKK HHA XA

Src Addr KRK L KKK KKK L KKK 9 KXKKEEAXXXREXLKR
10 MR R
Dest Addr 15, 19, 3,116 11 KXRKKEKRKLELRKALR
17 KX KRN K N
13 R R
14 KKRXKRKAXXRKAKAK
15 0000111100010011
16 0000001101110100
I Close I /
Physical representation of bit fields to be triggered on.

This window is autorratically updated when fields are eciited.

Fgure 5.7,
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Data Communications

Use the bus editor leature to specifly
what protocol runs on your bus. This
is helpful when probing more than
one bus with a single state/timing
module.

X' Bus Editor: Bx Bus

Faure 58.
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Data Communications

Protocal Filters and Viewing

Preferences
[l invasm Filter - Data Comm Trace :I
Network Protocol Decoder Filter Options Cﬂdl red data
Frame 10:Slot AzAnalyzer{m> Zl':a-\"iw l@ycﬂaf::ro
Show States Of Type / y
measuremert.

B Idle {non—packet) states /

W Packet header data states
W Packet data states

M End of packet states e L Choosetoview payload
data with header
informtion.
I fipply [ I Reset | | Close | Select which protocal
view intrace,
: Invasm Preferences - Data Comm Trace 7 i

Network Protocol Decoder Preferences
Frame 10:5lot A:Analyzerd{n>

—Decode Settings —Show ALl Fields For

Max length of packet: %bgteﬁ W IEEE 802.3 (Ethernet V2)

B Internet Protocol

O Use short field names (mnemonics)

Internet Cntrl Msg Protocol
O High performance mode Transmission Contrel Protocol
Decode Bus: User Datagram Protocol
Bus #2 ARP Request

ARP Response

IPS

AppleTalk Datagram
Novell IPX

| fApply | | Reset | | Close |

Agure 59
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Data Communications

Data Comin Trace

File Hindow Edit Optiens Invasm Source Help
[ [[B]cb]m |[mm[=E] 2 [« [=]]
Goto ' Markers I Search I Comments ' fAnalysis ' Mixed Signal ]
Label Mlﬂl Binary "él when E’J;’E’.:’.‘."_ll.ﬂlﬂextl F'reul
|Advanced searching...| [Set G1][Set G2
- 1=
lStatc Nu.mbo.—l |ch10rk Protocol Decoder | ISDF' i |EDP | 1ELK I |T;me I
[D=cim=l il I G IE.\narul [BLnary] ]’élnar-;l rﬁhsalute |
_;5.2:1:_1'_'____’- IEEE 802,3 {(Ethernet W2} o100 1 i L] 1 -32,940 us A
oi of 1 — Dest Addr = 01-00-Be-00-00-02
spiay Ee=se= Src fddr = 00-10-21-47-78-0d
p-dm leuds Length/Tupe = 0800 Hex (Internet Protocol) |:|
Internet Protocol
Verzion = 04 Octal
Header Length = & Decimal
Precedence = 2 Hex (Immediatel
Delay = O Binary (Hormall
Throughput = 0 Binary (Hormall
Reliability = O Binary (Mormall
4 Cost = 0 Binary (Mormall
Protoool view of - MBZ = 0 Binary
mm’mln s Total Length = 48 Decimal
lodc gt Tdentification = 0000 Hex
C = Zero = 0 Binary
g W Do not Fragment = O Binary
May Fragment = 0 Binary
Fragment OFfset = O Oecimal
Time To Live = 2 Jlecimal
Protocol = i1 Hex {User Datagram Protocol!
Header Checksum = c8eb5 Hex
Sre Addr = 15,19.0.3
Dezt Addr = 965,0,0,2
Uger Datagram Protocol
Source Port =.1857 Decimal
Deztination Fort = 1857 Decimal
Length {(bytes) = 2B Decimal
Checksum = 1374 Hewx
-3293 Packet header data SEQ0 © 0 i} 1 —32.928 us
-3292 Facket header data (MLl =] 0 1] i -32.916 us
-3291 Facker header data 0010 O 0 0 1 32,908 us
-390 Packet header data 2147 0 0 0 1 —32.900 us
-3282 Packet header data Fa0D 0 0 0 i -32.838 us
-3288 FPacket header data 0800 O 0 0 1 -32,880 us
-3287 Packet header data 4540 9 Q 0 1 -32,B68 us
-3288 Packet header data 0030 9 0 0 1 =32,860 us
~3285 Packet heoader data Qo099 Q 1 ~32,848 us =
= 1 i B
Figure 5.10,

Time tags for systemlevel correlation of cther data
buses, mermory interfaces, nricroprocessors, efc.
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Data Communications

Qobal markers measure time intervals between

pacdkets on separate parallel interfaces or timing
betveen the data path and a microprocessor.

—
[l Data Comm Trace / N
File MWindow Edit Options Invasm Source / Help
-
[ [[D ][ m|[mf=5]2 [ =] [ |
Markers [ Search I Comments I Analysis I Mixed Signal 1 /
DATA =00096 [Time |[Z] from [G2 |3] = -340.000 ns
DATA__|[2]=00096 [Time ]3] from [Trigger  |[3]=180.000 ns
- -
IState Numberl Iﬂet,work Protocol Decoder ] IDF\TQI [Time ]
IDecimal I ] IHex ] Iﬂbsolute ]
106 IEEE B802,3 (Ethernet V2) Q001 1.060 us ]
/ Dest Addr = 00-01-00-00-00-00
_—1 Sre  Addr = 00=00=00=00=00=00
m : 1 Length/Tupe = 0000 Hex
Ojl vew / 107 Packet header data Qo000 1,068 us
of protocol infor- 108 Packet header data 0000 1,080 us
i § W‘ 109 Packet header data Q000 1.088 us
mlmtﬂrﬂ 110 Packet header data Q000 1,100 us
erences. 111 Packet header data 0000 1,108 us
112 Packet header data Qo0 1,120 us
1 Packet data G000 1.128 us
14 Packet data QO00 1,140 us
/ 115 Packet data Q000 1,148 us D
116 Packet data 0080 1,160 us
117 Packet data BOBO 1.168 us
Raw packet 118 Packet data 0902 1,180 us
header 119 Packet data QB00 1.188 us
. ¢ 120 Packet data 0934 1,200 us
informetion. 121 Packet data 1372 1,212 us
122 Packet data QBOQ 1.220 us
123 Packet data 4500 1.232 us
124 Packet data Qa7c 1.240 us
125 Packet data EBRAE 1,248 us
126 Packet data Qo00 1.260 us
127 Packet data 1E11 1,268 us
128 Packet data 8ECE 1,280 us
Fh*'pajdoad 1239 Packet data OF13 1,288 us
o 4 130 Packet data 036B 1,300 us
inforretion.  —————H—143t o Packet data OF13 1,308 us
132 Packet data 0374 1,320 us
133 Packet data 0B0L 1.328 us
134 Packet data Q378 1.340 us
135 Packet data Q0eg 1,348 us
136 Packet data 3344 1,360 us
137 Packet data GF75 1,372 us
138 Packet data 7062 1.380 us
139 Packet data Q000 1,388 us
140 IEEE 802,3 {(Ethernet ¥2) 0001 1.400 us 7
T E | Bl
Fgure 5.11.
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System Performance Analysis

Optimize System Performance

Your design has to meet consistent
performance requirements over a
range of operating conditions and
over a specific time period. Using the
system performance analysis tool set,
you can obtain answers to many of
your questions concerning perform-
ance and responsiveness, soltware
execution coverage, debug and sys-
tem parameter analysis, ete.

Chtain Answers to the Following
Questions:

Performance and Responsiveness

+  What functions monopolize micro-
processor bandwidth?

+  What functions are never execut-
ed? What is the relative workload
ol each processor in a multiple-
processor system?

+ What is the minimum, maximum,
and average execulion time of a
Tunction (including calls)?

+ How many interrupts does the
system receive per consecutive
time slice?

+ Whalt is the response time of the
target system to an external
event?

Software Execution Coverage

+ Do test suites provide thorough
coverage of the application?

+ Is this lunction or variable
accessed by the application?

54

Debug and System Parameter

Analysis

+  Does this pointer address the right
memory buffer?

+ How does the system react when it
receives too many simultaneous
interrupts?

+ Is the stack size adequate?

+ Is the eache size adequate?

Analog, Timing, and Bus

Measurements

+ Whalt is the setup/hold time of this
signal or group of signals?

+ Is the distribution of voltages for
this analog signal acceptable?

+ Is this signal spending too much
time in the switehing region?

+  What bus states occur most often?

+« Whalt is the bus loading?

+ How does the bus affect overall
system performance?

+« How much time is spent in bus
arbitration?

+ Whalt is the histogram of bus
transfer times?

Processor/Cache Measurements

+  Which microprocessor bus states
oceur most often?

+  Which peripherals are used most
often?

+ What is the profile of load sharing
in a multiple-processor system?

+ How does the cache size affect
system performance?

Product Description

The Agilent Technologies B4600B sys-
tem performance analysis (SPA) tool
sel profiles an entire target system at
all levels of abstraction—from signals
to high-level source code. It clearly
identifies the components that affect
the behavior of your system. In addi-
tion to performance analysis, it can
be used at any time to test and docu-
ment many other characteristics,
such as memory coverage and
response (ime.

The SPA tool set generates statistical
representations of the captured data,
It shows the amount and percent of
time spent in each of the targeted
Tunctions or data locations. Data is
conveniently displayed in histograms
and bar charts, reducing the time you
spend analyzing results and identify-
ing system bottlenecks.
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System Performance Analysis

Product Characteristics
SPA Tools
State Interval Display Time Interval Display Time Overview Display State Overview Display

Generates Statistical representations of the captured data
Shows the amount and percent of time spent in each of the targeted functions or data locations.

Provides Histogram of event Histogram of event times. Overview of occurrence Overview of bus/memory
activity. Display shows Display shows a rates over time. activity. Display shows the
the percentage of hits distribution of the Measurements of the number of hits for each
for each procedure, execution time of a occurrence rate of any possible bus state.
function, or event specific function or of event, including
(states). Events are the time between two interrupts, over time.
defined as patterns or user-defined events.
ranges associated with
any set of data (labels,
symbols).

Usage Helps prioritize functions Determines a specific Views the frequency of First step of analysis or
that are candidates for routine’s execution times events over time. optimization process to
duration measurements and verifies signal timing identify which events occur
using the time interval tool.  specifications most frequently.

Applications Cache hit and miss Measures setup and hold Isolates defects such as

analysis. Bus headroom
analysis can be made by
examining ratio of active
to idle status states.
Examines workload of
each processorin a
multi-processor system
to determine if system
is balanced.

times, the jitter between
two edges, or the
variation between two
bus states.

invalid pointers (filtering).
Distribution of signal
voltages can tell whether a
digital signal is spending too
much time in the switching
region. Evaluates the
linearity of the output of a
D/A converter.

Displays Include

Ability to be viewed simultaneously

Filtering capabilities for removing portions of a trace that are not applicable to the analysis

Maximum Number of Events

No theoretical limit.

Up to 10,000 events tested with a standard configuration

Number of events limited by size of the window

(e.g. pixels on the screen)
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System Performance Analysis

Product Characteristics (continued)

SPA Tools
State Interval Display

Time Interval Display

Time Overview Display

State Overview Display

Supplemental Information

Number of hits

Minimum time
Maximum time
Average time
Standard deviation

Number of hits
Time bucket width

Number of hits
State bucket width

Display Modes

Sort by number of hits
Sort alphabetically by
event name

Sort by time
Sort alphabetically by
event name

Autoscale zoom

Accumulate Mode

No theoretical limit to the number of acquisitions in accumulate mode.
Any modification of the display will cause the display to revert back to the last data acquisition.

Object File Format
Compatibility

Object file formats are identical for SPA and the source correlation tool sets. See page 43.

Off-Line Analysis and
Post-Processing

All measurements can be saved using the file out tool.
Data can be recalled at any time for later analysis using any SPA or other tool.
Performance measurements can be exported to your host computer as histograms or as tabular formatted text files.

Processor Support

Supports any analysis probe listed in Processor and Bus Support for Agilent Technologies Logic Analyzers
(pub no. 5966-4365E)

Data Sources

All measurement modules supported by the 16700 Series logic analysis systems serve without modification as data
sources for the B4600B.

The particular module determines time resolution and accuracy.

Sample rate, channel count, memory depth and triggering are controlled by the user independent of the SPA tool set.
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System Performance Analysis

State Overview Tool
Narrow in on an area of interest Anpoaint regions of high memory adtivity to
using built-in qualification and 2oom determrine which routines or operations are
functions. responsible for throughput bottlenecks,

\ |

[l Analog Distribution\ | 11
File Hindow é\raph Options f Help

E e [w]==] = [V =] = o]
i}
| Comments [ nnafysis ‘-Mixed Signal ] /
={ \\ i | ol
| Define ranges..."\uualifg data.--l /
State Overview
reset
334
H
i
£ 167
=3
0 49cC
4BC3
Data Values
—Display Information Bucket Information—
Qualified States: 32,768 Hits(%4d): 142 (5.94%]
Total Acquisitions: 1 Hits{#%t): 142 (0.43%]
Total Display “: 7.30%4 Range: 4B04—-4B0O9
Displayed States: 2,392 Min/Max: 4B08/4B08
[ | e—

Figure 5.12. Identify which events occur most frequently.

Measure menmory coverage or stack
usage by cbsening whether memory
locations are accessed. You can also
detect which peripherals are most fre-
cuertly used.
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System Performance Analysis

State Interval Tool

Help
[T [ Tm]=s]= TV =1 |
P —
Comments | Analysis | Mixed Signal |
[The State Interwval display shows the amount of time the
system is spending in each procedure or function, It is
useful in determining routines that are candidates for
Display just the symbals you - -
want to evaluate by using the | Define ranges..." BQualify dat.a..." Include other
symbaol-navigation utility. The util- State Interval
i'tya_tmﬁicdlycuﬁguestm [ADDR] Ranges Hits (%) &
: [strepuB 11,521 (35, 2%>
t(xi for the selected function and save_points 3.400{10,4%>
varigble names fromlarge symbal ead_conditions 1.500(4.6%)
do_sart 1.258(3,8%)
ﬁlﬁmﬂjmm@(m interrupt_sim 1.178{3. 6%}
Fﬂ'_’_i;ajs ascii_old_data 590(1,8%3
old_data 408(1,2%>
update_system 224(0,7%)
set_outputs 204{0, 6%}
g ) write_hdwr 16 4
T help sinplify your digplay, e =] = 5 152(0, 5%}
celete al functionsbelow a curr_loc 88(0.3%)
5 L i main 83(0.3X)
selected mnt““hasrge rum_checks 40{0,1%> | : : . : . ’ .
mouse didc 0¥ 12,5% 25% 37.5% 50¥ 62,54 75% B7.5% 100%
—Display Information Bucket Information
Qualified States: 32,765 R
Total Acquisitions: 1 Hits(X): 11,.521(35.16X%) )
Total Display %: 63.95% Rr?unge: 01C8A-01CCY (Functig
Total Buckets: 97 Hlnlnax:ktl)lCSn/OlCCS
Passthe mouse over a histogrambar and
bucket information gives you cetaled
informmetion for each evert.
Figure 513. Cetermine which functions use the most CPU cycles.
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Sort and display syrrbols alphabetically by evert
nare or by the number of hits,

State Interval

L

File MWindow Graph Options Sort ¥
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System Performance Analysis

Time Interval Tool

Because time interval measurements often
depend upon hardware-software interaction,
the evertt definition can be a comrbination

of symbolics and hardware events. Deta
qualification can be used to clefine the
spedific hardware cortext inwhich the
analysis will be made.

File Window Gragh Options Sort Help

(= [ w[m]=2T=2 Tv =]l |

lSIComnent.s [ Pmalgs‘s I Mixed Signal ]

-1 | ol
| Define ranges...|| Qualify data...|| Include other

Time Interval

b

Time Ranges Hits{¥:
[207.81 us 207.831 us 14{19,2%)
207,831 us 207.852 us 9{12,3%)
207,852 us 207,873 us S(6, 8%
207,873 us 207,89 us 68, 2%}
207,824 us 207,915 us S(e, 8%) -
207,915 us 207,936 us a6, 8%}
207,936 us 207,957 us 6(8,2%)
207,957 us 207,978 us 7{9,6x%)
207,978 us 207,999 us 5{E. 8%}
207,999 us 208,02 us 11{15,1%)

T T T T T
0¥ 16,67X 33,33% 50X ©6,67%83,33% 100%

rDisplay Information
Qualified Events: 73
Total Acquisitions: 1

Total Display “: 100, 00%
Total Buckets: 10

e—— B

T Bucket Information
Hits(¥): 14(19.18%)
Range: 207,81 us — 207,831 us
Min/Max: 207,81 us/207.83 us
Meang; 207,822 us

Figure 5.14. Determine a specific routine s execution times.

Detais displayed in histograms, which
can be exported to your host conputer
either as histograms or astabular
formatted text files

Satistics such as rmaxdimumtime,
minimumtime, standard deviation and
mean help you docurment system behav-
ior. Use accumulate mode to andyze
the behavior of your systemover along
period of time,
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Time Overview Tool

Use Conmrents to docurrent your trace. The Use the merkers in this window to corelate
Commrents field contents are saved with the interrupts to a state ligting or timing waveform
configuration and data.

\

W Time Overview \ | T
File Mindow Graph \{)p‘l.i.ons [ Help
nl| E&l" m ! | _ || H—\g " ! || J In_";‘”lﬂ]rng) ;Da]* (Right-olick? view options |.

|
Goto Markers Comments [ Analysis I Mixed Si.gnél ]
[The Time Overview display can be used to show the
ocourance of interrupts. In this example, there e Four
interrupts that occur over a short period of time, If
there are many interrupts that occur in a short Tiod
of time. the system may not be able to handle all|of them
and wmay exhibit random crashes. Note that you can| use the
markers in this window to correlate the interrup to a
state listing or timing waveform.
1
. e |
=T T -
Define ra’\ges.“" Qualify dﬂta...l
Time Overview
3] G1
i
-
H
i
t
¢ 16,383 us '
= 7,563 ms
Time
Display Information - Bucket Information
Qualified Events: 4 Hits(%d): O (0%)
Total Acquisitions: 1 Hits(%t): 0 (0%)
Total Display #: 1004 Range: 277.384840 us thru 336,138447
Displayed Events: 4 Min/ Mae -
Time per Bucket: 58.753608 us a | B

Figure 5.15. View the frequency of events over time.

60

Husive system crashes are often
caused by too many interrupts ocour-
ring over a short period of time, If the
software cannot handie &l simuitane-
ous service requiests, the systemcan
exhibit random defects while leaving
no dues asto their cause, Inthissitu-
ation, you need a tool that can meas-

ure and display intermupt loading.

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Post-Processing and Analysis Tool Sets

Serial Analysis

Solve Serial Communication Problems
Your system may use serial buses to
communicate between ICs and to
transfer data to and from peripheral
devices. Sifting through thousands of
serial bits by looking at long vertical
columns of captured 1's and 0's can
be very tedious, lime-consuming, and
error-prone,

Chbtain Answers to the Following
Questions:

+ Is the soltware sending the correct
message?

+ Is the communication hardware
acting as expected?

+« When multiple messages are
involved, in what order is data
being transmitted?

+«  How does the serial bus activity
correlate to the targel system
processor?

+ What is causing the data corrup-
tion in the target system?

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com

Product Description

The Agilent Technologies B4601B seri-
al analysis tool set is a general-pur-
pose tool that allows easy viewing
and analysis of serial data.

The tool set enables you to:

+«  Convert acquired serial bit
streams into readable parallel
word formats

+ Time-correlate real-time serial
traces to system activity

+  Remove stuffed bits from the data
block

+ Process [rame and data portions
separately

+ Process serial data from a signal
with or without an external clock
reference

+  Capture and analyze high-speed
(1 GHz) serial buses
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Serial Analysis

When You Want to Analyze Serial
Bit Streams . . .
...5pedfy which signal you want to ...acoept the default output
convert to parallel formet by label Parallel or modify the
seledting a spedific bit of any label name for easy recogrition.
available label.
. \ ...set the output parallel word

I!Senal Analysis<1> [ mm. wicth (Up to 32 bits).

File Ninc;?u Options / Help

: > m (w252 [ v[=]l [ |
{ Disable Seérial Analysis @ Enable Serial Analysis .. seledt the spedific tatein
—Input Labely{(Serial) | —Output Label (Parallel) the trace where conversion
begins.

serial

rx_serial

Output label |:F'aral lel |

Word width % bi‘l.a/
n /
vl

...gpedfy the order inwhich
the bits occur in the serial

Start on state |-10

A NN

..Iveirtain or invert the
input serial bit stream

Figure 5.16.
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deta stream
Bit Order | MSB = Mogt Sgrificant
|—<> MSB First 4 LSB First |% | Bit firg
LB = Leadt Sgnificant
| —Advanced Options Bit fird.
- B Enable frame processing | Define.
i [a]
Ihent Jnpt:Bre Ellﬂ B Enable clock recovery | Be{'ine.\
B Invert input data k ...enable frame processing to
} extract all ingtances of a
| Execute Serial Analysis | Close defined frame.

...capture serid data with or with-
out an external dock reference:,
Enable dodk recovery for an
incorming serial bit streamthat hes
no extermal dock reference.

(RS-232 isan exarple of abus
with docking embedded within the
serial bit stream).
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Serial Analysis

To Separate Frame Information
fromthe Data Block . . .

..aocept the default
gart of frame label
Sat or modfy the
label to a name of your
chogsing.

...Specify the pattem /

that designates the start
of aframe.

\

_—
Il Define Frame - Serial Analysis<l > [ ]
| ===== End after N bits ————- >
Start
Pattern Data Block ‘
{==== Pass Entire Block -—==3I|
Start of Frame[pata BlockfEnd of Frame]

Start label

(g v

|1o110110111| (LSB Ffirs

Pattern width

Start pattern

Binary O |

| 0K I | Execute I I Cancel I

..5pecify whether the
end of frame occurs at
the end of a data block

—
Wl Define Frame - Serial Analysis <>
| End after N bits

>
Start
Data Block
Pattern @ Blog

{——-—- Passed Data ————>1
ist Bit Last Bit

Start of Frame|Data Block|[End of Frame

Output Label: Parallel (Word width = 8)

O Remove stuffed cl(’i.or'% e

¢ Pass entire data block

# Pass selected bits in data block

R
[« T8

FPass data from bit

4 Through bit

< Through end of data block

_—"  End label

[ 0K ] [ Execute | | Cancel I
—
Wl Define Frame - Serial Analysis<l > ﬂ
End on pattern
Start End
Pattern Data Block lF'att.ern
{— Passed Data ———— >
1st Bit Last Bit
Start of Frame]Data Block] End of Frame

< End frame after data block oF

4 End frame on pattern

Pattern width

E% bits

|111111| (LSB first)

End pattern Binary |:||

| 0K I | Execute I I Cancel I

5

..get immediate feed-
back as you configure
the tool set for your
data. This diagram
changesas you meke
your frarming and data
Plock selections,

..rermmove stuffed Os or
0/ 1sfromthetrace
before other serial
analysis fundions are
performed. Some proto-
cols use bit stuffing to
meirtain dock
synchronization.
...5pecify the portion of
the data blodk for the

serid-to-parallel
conversion.
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To Acquire a Serial Bit Stream
without an External Cock

Reference. ..
Clock Recovery - Serial Analysis<l > ]
..ot ‘Ergsamemodd —Clock Recovery
W“mrgmtom Sample serial data that does not have a clock.
four or more sanples for
each sarial bit. For best results set the timing analyzer
Sample Period <= 1/4 serial Bit Time,
.acceptthe Sanples
defaut label orenteranew | Sampled data label |§samples |
label name.
o (4]
ifthe |H‘t/ Bit Time: Sample data every 10,000ns "
tine of the serial bit and re-sync on data edges,
stream Data Encoding Method
_ specifytheincorring / |-0 Normal ¢ NRZI tedge = 0. level = 1)
signal's data encoding
method, noml or NR2. I 0K I | Execute I I Cancel I
Figure 5.18.
Clock Recovery Algorithm
1. For analysis purposes the data is 2. The timing analyzer data is sam- 3. Data edges (transitions from 0 to 1
captured in conventional timing pled in the middle of each bit or 1 to 0 in the timing analyzer
mode using the internal timing according to the serial bit rate trace) are used to resynchronize
analyzer clock as the clock refer- defined in the clock recovery the sampling.
ence. Set the sample period of the window.
timing analyzer to take four or
more samples for each serial bit.
How Clock Recovery Works
Brrbeciced bit time Resynchronize on edge

™ /

bit stream —

Timing analyzer sanples
(with timing analyzer set 000000000000000D000001

=TT

IRARRRERERRERRRRORERE!

each serial bit)
New Samples serial data

Fgure 5.19.
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Serial Analysis

Once the Serial Bit Streamis

Acquired . . .
This example shows the conversion of an RS- o Bus Dingén
2325315 utgm‘"‘eﬁamtotm Flle MWirdow Edit Optlons Help
mrta’|mmtmcdumm .WL_L
MACHNE . [ommaieo] [ = | o[- [EE

) ] TN s T s T s a s Rt
...configure the ..Mew the serial-to-parallel g T O g W Ty O LI_I Lo Tl U
ceria tod once for mmlnthmﬂﬂﬂH [Faraiisl sit|[[_ 40 _| 3| a3 .| [ ] 1 '3 .| 5 = T =
your spedfic bus, iseadest foryou  wave- ‘ | " | l i l i || " [ [
then save the con- formor listing. i
figuration for

Filea Window Edit Options Invism Sourcs Halp

..clisplay the parallel data in binery, hex, octal, dec-

C uf*l-]i-l“lllvfl-—ll_l

[ [ [ [
T || T || o ||

mel, ASQ| or Twos Conplerment.

...use the global merkers and time tagsto correlate
real-time serial tracesto other systemadtivity.

...gynchronize the start of the seria-to-parallel con-
version to the dart of the frame pattem for your spe-
dficbus

...convert the data block into parallel words, in this
case 8-bit words.

..find the Nth occurrence of spedific frames or data
relative to the trigger, other markers, or the begin-
ning or end of the trace. Markers allow you to quick-
ly search fromframe to frame inthe data.

..Mew the data in the order inwhich the bits cocur

inthe serial stream inthiscase LSB.

Artisan Technology Group -

Quality Instrumentation ...

Agure 5.20.
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Serial Analysis

Product Characteristics

Data Sources

All state and timing measurement
modules supported by the 16700
Series logic analysis systems serve
without modification as data sources
for the B4601B serial analysis tool
set. The particular measurement
module used determines time resolu-
tion and accuracy. Sample rate, chan-
nel count, memory depth and trigger-
ing are controlled by the user inde-
pendent of the serial analysis tool.

Serial Measurement Characteristics

Because every trace is non-intrusive,
and every event captured in the trace
is time-stamped, you can correlate
activity from your serial bus with
other events in the target system.

The Agilent Technologies 16720A and
16622A patiern generator modules
can be used to generate your own
serial test data.

Maximum Parallel Word Width
32 bits

Parallel Data Display Types
Binary, Octal, Hex, Decimal, ASCII,
Twos Complement

Cf-line Analysis and Post-Processing
All measurements can be saved using
the file out tool. Data can be recalled
al any time for later analysis using
any analysis or display tool. Serial
measurement data can be exported to
your host computer as ASCII files.

16517AV 18A 167104 1A/ 12A 16715A 16716A 16717AV 18A/ 19A 1675047 S1AV 52A
Maximum senal  Clocked data [1] 64 Kbits 8 Kbits/32 Kbits/ 2 Mbits 512 Mbits 2 Mbits/8 Mbits/ 4 Mbits/16
Mbits/
trace depth 128 Kbits 32 Mbits 32 Mbits
Unclocked data [2] 16-32 Kbits A Kbits/16Kbits/ 1 Mbit 256 Mbit 1 Mbit/4 Mbits/ 2 Mbits/8 Mbits/
64 Kbits 16 Mbits 16 Mbits
Maximum senal  Clocked data [3] 1 Ghit/s 100 Mbits/s 167 Mbits/s 167 Mbits/s 333 Mbits/s 400 Mbits/s
bus frequency
Unclocked data [4] 1 Gbit/s 125 Mbits/s 167 Mbits/s 167 Mbits/s 167 Mbits/s 200 Mbits/s
Minimum serial ~ Clocked data 20 Mbit/s No limit No limit No limit No limit No limit
bus frequency
Unclocked data [5] 765 Mbits/s 5 Kbits/s 50 bits/s 50 bits/s 50 bits/s 50 bits/s

Information in Table above calculated according to notes [1] to [5]

[1]1=Maximum State Memory Depth

[2] =Maximum Timing Memory Depth/4
[3] =Maximum State Frequency

[4] =Maximum Timing Frequency/4

[5] =1/(Maximum sample period x 20)
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Tool Development Kit

Customize Your Measurements The custom tools can be used on any

The ability to interpret and display 16700 Series logic analysis system.
information is vital to your project. This allows you to purchase just one
Al times the information you need or two copies of the development kit
can be buried in the raw data of your  and develop custom tools to support
measurement. This might be due to a large number of analyzers.

one of severdl reasons:
Enhance Data Displays

+ The use of a protocol, encoded +  Color-code specific states of your
data, or proprietary bus trace.

« Events that happen only under « Display some of your trace data in
certain conditions engineering units.

+ The need to analyze system + Convert the raw trace of a propri-
performance etary bus to a transaction-level

* The need to analyze data across trace of that bus,
a large number of repetitive
measurements Manipulate Data
+  Unravel interleaved data into two
Product Descri p1icn or more columns ol data.
The Agilent Technologies B4605B tool + Combine the traces of two differ-
development kit provides a complete ent analyzers into one trace, with

environment for crealing custom
tools that processes data using the

powerful search and filtering capabil-

ities of the logic analysis system.
Features of the tool kit include:

+  Fast, compiled and optimized C
code

+  Push button compiling, no make
Tiles

+ A rich library of functions that
speeds development

+«  Extensive examples of code

+ The creation of installable tools

+  One year of technical support for

the B4605B

Data is processed quickly by the cus-

tom tools, because they consist of

compiled, optimized C code, A C lan-

guage programming background is
highly recommended. A tutorial,
extensive examples, and a rich

library of functions are provided that
help you easily access analyzer data

and the tool's interface,

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com

each column being combined or
separately displayed as prescribed
by you.

Modily your scope trace using an
algorithm developed by you, such
as an analog filter, beal Irequency,
or DSP algorithm.

Read or Write External Files

1

Accumulate information from
repetitive traces taken by the ana-
lyzer in a file on your PC or UNIX
workstation.

Write specific types ol states or
trace data that have been analyzed
to an Excel consumable ASCII file
on your PC or UNIX workstation.
Use information read from a file
on your PC or UNIX workstation
to modify the display of an
analyzer trace.
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Custom Tool Example, Added Text in Listing- Automotive
Trace File MWindow Edit Options Invasm Source
This example shows how a custom nl = |m|n“:l|m ﬂ||EIu
tool can convert data to text to pres- —_—
ent information in an easy-to-under- Goto [ Markers | Search | Comments | Analoe]
stand form. | Trigger ” Beginning” Endl
e - - Goto [ Ti dHlos = -
The original trace comes from a oto [Time J{3]fo s (2]
control unit in an automobile. _ -
Embedded in the data is information [rooR_]|[DaTA]|[Susten Information]|[Time |
aboul the engine and transmission, Birard] [Fext || [Fosotute |
When MODE = 0, DATA represents o ekl 1.1
engine information, including RPM, 12 gallons of Fuel
fuel level, fuel to air ratio, and mani- e pas e
Told pressure. When MODE = 1, 1 FA4E  Overdrive -12,000 ns
DATA represents transmission infor- . . 12364Rg:2rees Farer o ooo e
mation, including gear position and 0 gallons of fuel
. N . 14% Fuel to air
b(.meraLur{u 62 PSI (manifold)
1 3EFE Park -4,000 ns
375.8 degrees Fare
tr [0 3EEZ 3060 RPM 0 s
e 10 gallons of Fuel D
[l Listing <2 > I 42% Fuel to air
File MWindow Edit Options Invasm Source Help . D493 10"1 le.(maniFold) 4 000
verdrive + ne
[ ] — 294,8 degrees Farer
ﬂlm| FR—I" | | " .<§ I = " J " ||I—I| 0 944E EE60 RPHM 2,000 ns
[ 1 11 f fuel
Goto [ Markers I Search T Comments I nnalgﬁ@ 1,1§a|,—u2?stg aiie
. . . 50 PSI t{manifold}
IT”BE"‘"”Beg‘”“"’g”E"dl@ 1 6E03 Ouerdrive 12,000 ns
= - 377.6 degrees Farer
Goto [Time Jl3]f0 s (+] |G°t°| 0 AD71 2940 RFM 16,000 ns
- ol L z
5| 1|
IStace Numberl IFIUDR I IDIQTQI ITime I
I]]eclma]. I IBinar'gI IHEx I Iﬁbsoluta I
-9 1 B975 -36.000 ns
-2 o] 225A -32,000 ns
=7 1 BESC ~-25.000 n=
-b 0 F1AF  -24.000 ns
-5 1 OF8C =-20,000 n=s
-4 0 9338 -16,000 ns
=3 1 JA4E 12,000 ns
=2 ] B4dls =5.000 ns
-1 1 3GF8 —d, 000 ns
e | O 4] IEH3 0 = ]
1 1 D433 4,000 ns
2 4] 944B 8,000 n=
3 1 6EQZ 12,000 ps
d ] AD71 16,000 ns
5 1 B3ERB 20,000 n=
" 0 C9F8 24,000 ns —
7 1 DEZE 28,000 n= [l Parameters - Tool Development Kit<1>
g 0 6889 32,000 ns
i Temperature Units: F or C |F
. , . v :

Criginal Tace
This customtodl dlowsthe user to H ' B
spedfy Fahrenheit or Centigradie for I 0K | | Apply ] [ Cancel I
the engine tenrperature data,

Figure 5.21. Parameter Interface of Qustom Tool
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Tool Development Kit

Custom Tool Example, Microprocessor
Code Reconstruction

The original trace came from the bus
ol a MPC 555 processor. As you can
see, no data was placed on the bus at
the time of the trace because cache
memory was turned on. Normally, it
would not be possible Lo inverse
assemble this trace.

The output of the custom tool in this
example is shown. Notice that there
is now data in the DATA column. The
custom tool was able to reconstruct
the code flow after the trace was
taken. The code was reconstructed by
using the branch trace messages and
information in the SRecord [ile creat-

ed when the code was compiled. The
tool took the address of the appropri-
ate states in the trace data and found
the corresponding code (data) in the
SRecord file. This created a trace that
the MPC 555 inverse assembler could
operate on properly.

" J-
[eate Tramber] |[F00R_]| AT A Ea | |RODR || [MPCSSS Inverse Assembly || [oaTA ||[sTRT |‘|
[ecimal I | == | Hex || [Mnemonics vé.0 || Hex | [Hex |
e -
g e St 1.1 3FAS38 wait 00000000 1F4OFEOR
IFRYER walt 00000000 1F40FEOQE
o S 3FAZEE 00000000 1F40FEDB
b | 000004 data rvead OOGOO000 OO000000  1940FF0
tr f @ 3FAEOS 00000000 1BASFENZ
3FAE0E walt 00000000 1F40FFO3
1 AFAGOE 00000000 1F40FEQS 2
= 3FRE0E wait 00000000 1F40FFO3
2 IFAGOE 00000000 1F40FE03
: 3FAGOB wait 00000000 1FOOFFO3
3 3FAREOE 00000000 1FOOFEOQS L
IFAB0E  andi, rl0 r30 0002 73CRO00Z 1DOOFFOZ
4 3FAG0E 00000000 1FCGIFEDS :
3FAG0E wait 00000000 AFGOFFO3
5 3FRE0S 00000000 1FOOFEDS
3FAE0E walt 00000000 1FO00FFO3
[ AFAGOE 00000000 1FOOFEQS
= JFARE0C  cmplwi ard r10 0000 2B0R0O00G 1DOOFFO3
7 IFAGOE 00000000 1FGIFEOS
: 3FAGOB wait 00000000 1FOOFFO3
) 3FARGOE 00000000 1FOOFEOQS
IFAB0E watt 00000000 1FO0FFO3
a 3FAG0E 00000000 1FOGOFEDS
3FAG10  beq ar( OO3FAG24 41820014 1900FFOB
10 3FRE24 00000000 1BOBFEOB
: 3FAs2d wWalt Q0OOO000  1F40FFOB
11 AFAGZ24 00000000 1F40FECE 2
= IFRE24 wait 00000000 1F40FFOBE
i2 3FAG24 00000000 1F40FECE
: 3FAG24 wait 00000000 1F4OFFOR
13 3FAG24. 00000000 1F40FEOB
IFABZ24  andi, rd r30 0004 73090004 1D40FFOB
14 AFAE24 00000000 1F41FEOB =
3FAG24 wait 00000000 AF40FFOB
15 3FREZ4 00000000 1FA0FEDB
> : 3FAGE24 wWalt Q0OOO000  1F40FFOB
186 AFAGBZ24 00000000 1F40FECE
= = IFARE28  cmplwi ard 3 0000 28020000 1D40FFOE
17 3FAG24 00000000 1F41FECE
: 3FAG24 wait 00000000 1F40FFOB
i8 3FAG24. 00000000 1F40FEOB
IFARZd walt 00000000  1FO0FFOB
19 3FAE24 00000000 1FOGOFEDB
3FAGEC  beq ar( OO3FAG40 41820014 1900FFOB
20 3FRE40 00000000 1BOBFEOB
3FAGB40 walt Q0000000  1FOO0FFOE
21 AFAGR40 00000000 1FOOFECE 2
= IFRE40 wait 00GO0000  1FOOFFOBE
22 3FAGA0 00000000 1F0OFECE
: 3FAG40 wait 00000000 1FOOFFORB
23 3FAG40 00000000 1FOOFEQB
2 IFAR40  andi, rB r30 0008 73CB0008 1DOOFFOB
24 IFAG40 00000000 1FCGIFEDB z
IFAG40 wait 00000000 AFOOFFOB
25 3FRE40 00000000 1FCOFEUE
3FAB40 walt OHOO00GG  1FOOFFOB
26 3FAGE40 00000000 1FOOFECE 1
st IFACA0 GO0OD000 1F41FECR IFAE4d  cmplwi ar( r8 0000 28020000 1D40FFOBE
af | 3
: 3FAG40 wait 00000000 1F40FFORB
28 IFAG40 00000000 1F40FEOB
a9 SFAGA0 (0000000 1F4AFEOR IFAR40 watt 00000000 1F40FFOB
[ AT R s e e W || 3EDE48_ bea_____. et Q03EAeSC. o . .. 41820014  1940FF0B_ . i
Ha B = =]
Criginal Trace Quiput of Cutom Tool
[=] Parameters - Tool Development Kit<l>
SREC Path |/hploglc/conFigs/danF/ecs.srec |
By entering informetion here, users can direct
the todl to the comect SRecord file and control Start State |0 I
how much of the data the tod is to operate on.
They can also indiicate if the AT2 pin of the MPC End State | Looo |
655 processor isin usa.
AT2 Pin Werking {(yes/no) |ncr I
I 0K I I Apply I I Cancel I
Figure 5.22. Code reconstruction Parameter Window of Qustom Todl
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Qustom Tool Example, Multiplex Data
Custom tools can combine several
lines of data acquired sequentially
under one label into one line of data.
However the data to be combined
does not have to come from the same
label, it can come from different
labels. The labels can even come from

Halp

mj=3] 2| v [=]]

|

Goto [ Harkers I Saarch I Comments I Analysis l Mixed Sig@

| Govo [ Time [[8]10 5

(][] o] (][

131 [Gorel

i

=

[5tate Humbe]| HusDataSet: %UDF""!N =DataSet :DRT’qhdu xDataSet;STAT| E

different analyzers. Bocinal [ ) Ee- J) e J
— 9 &7
Lsting<2 > -18 &8
File Mindow Edit Options Invass Source Help ':'-' GEETEEET RD A *“D
L] bH
112 301 0] 53 1 A - g
Goto [ Harkers T Search ] Comments ] fAnalysis ﬁ - ;:i'i./'....rl'l'if'ﬁ‘:’it' """"" Tt e TCrT EE
[ra] . &F
Trigger || Beglnning G| G2 -10 70
| Gote [Tine 1010 & 151 [Gor o / -5 72
3 7 A
IL-_sr_z liuhbs'[: @ I TaT]| [Fime / '; e . o _':;
[ =) b
-19 &7 RO ] & __-!. "I;
-18 [1:] Al A -1 TeTriETS Bl E T3
-17 69 : L . i
-15 Z C
=14 3 TATETCTD B2 F m
i) cld S —— 4 TE
-12 5 7F
11
10
-9
8 Qutput of Qustom Todl
od
.
=
-1
L. 1o -
o — T -
8,000 ns Qiginal Tace
Paramatars - Tool Do Tt Al left are the parameter window and
Alignment. OFfset: message display created by the custom
MUX Factor: toal inthis exarple. Parameters alow the
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Post-Processing and Analysis Tool Sets
Tool Development Kit

Custom Toal Development Select this button to cause the conrpiled code
BEnvironment to operate on the accuired data.

This is the main window for
developing code with the tool
development Kit.

|F.ila Window Ed!t View Options Search Helpl
w [ ]o|jm| =]*8] 2| v|=]] |
Select t”SMmtOCG‘THIHﬂ'E __________._._,-[ Compile || Execute |

cudeciqdawdint‘m Source (Source Code]ﬂessagesTTool InFo]
Qe tab. I

—/logic/eads/auto.c

/¢ define other program variables
unsigned numSamples: A7 number of samples in sach new DataSet
char messagel100]:
/ String gearMessage:
long long time:
Lwaﬁlemejmm long long correlationTime: /7 correlation time for DataSets
int celsius;
systemor create your cocle here
wsingthe SourceCode ecitor. int erhs
String inwvalidStr:
invalidStr = "==Irnvalid Gear Position==":

A7 read runtime argument
celsius = io.getArg(0) == "c" || io.getArgl(0} == "C":

A/ Attach to the incoming dataset
err = ds,attachidg}:

if{ err »

i
io.printError{ err ¥:
return:

3

correlationTime = ds,getCorrelationTimed JE

A7 DataSets will be time correlated

W|aim§awism err = ds,setTimeBlas ()}
at the bottom of the tool LE% )
cbudcm‘ﬁrtldtugiaymm to.printError{ err }:

return:

A/ Attach to the address label
err = lelAddress],attachids, “ADDR" ):

ifi err )
£

Compilation failed

Runtime erors are displayed in
the Rurtime tab.

[rna Mindouw Edit View 99{10111. Search Ihlp]

Efrors generated — - =
Srto e _-HZIL_m[iJ A2l 2 ] v [=]] . o

ﬂ'edal!ﬁﬁd“‘l SoUros c.mu.]'mu_ uIIool In(o] d-nrg"-Etwls
the Buildtime el I exaxctificn are

tab.

CC: “/logic/eads/mito.c”. Line 1321 arrvor: " missing after stotesent (1456) dqj 5 Intm
CC: “/logic/eads/suto,c”, Line 223: warnir double ssslgned to unsigned int (276) th tab

oC: "/loglc/eads/ano.c”,. lina 227: warning: double assigned to unsigned int (276) ¥
sss Error exit code 1

Figure 5:24. TDK devel opment environment

n
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Post-Processing and Analysis Tool Sets

Tool Development Kit

Product Characteristics

Analyzer compaltible custom tools
will run on any 16700 Series analyzer
running version A.01.40.00 or
greater. In some rare instances,
changes in the operating system can
require that your tools be recompiled
in order to run on that version of the
operaling system.

Analysis and Stimulus Modules
The tool development kit supports
the following Agilent Technologies
measurement modules:

« 16715A, 16T16A, 16717A, 16718A,
167194, 167504, 16751A, 16752A
« 167104, 16711A, 16712A

« 16557D
« 16656A/D, 16555A/D
« 16554A
< 16650A

+« 16634A, 165633A
+« 16517A, 165618A
+ 165622A, 16720A
« 16740A, 16T41A, 16742A

C Compiler

The libraries provided with the C
compiler allow you to perform stan-
dard operations such as creating
ASCII or binary files, reading from
these files, writing or appending to
these files, and IEEE 764 [Noating
point operations.

72
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Provided Functions

Agilent Technologies provides a rich
library of functions that allow you to
copy data sets, create new data sels
with new labels, and to reorganize
the acquired data under these new
labels or to include data or text
derived from the acquired data.

The functions allow:

+« Stopping a repetitive run

« Filtering of the data

+ Randomly accessing the data

+ Searching the data

+  Displaying the data in one of eight
colors

+  Accessing the trigger point

«  Accessing the acquired time or
state of the data

+  Qutputting text strings to the
tool's display window

+  QOutputting errors to the runtime
window

By using two of the provided func-
tions, a simple user interface can eas-
ily be created that consists of label
strings and input fields. This allows
the input of parameters during the
tool's execution.



Post-Processing and Analysis Tool Sets

Licensing Information

Licensing and Miscellaneous

Description

System Configuration Requirements

= 16700 Series logic analysis system
+ Desired tool set(s)
+ Supported and compatible measurement hardware

Tool Set Control

* Locally control and view tool set measurements
* Remotely access any tool set from a PG or workstation through a web browser or X-window emulation
software.

File Access

« Access source files or other development environment applications (compiler, debugger) from the logic
analyzer via Telnet, NFS, or mapped file systems, and X-Windows client/server protocols.

+ Save or access files via the standard network capabilities of the logic analyzer, such as FTP, NFS, or CIFS
(Common Internet File System for Windows 95/98/NT based PCs.

Ordering and Shipment

« When a tool set is ordered with a 16700 Series mainframe, the tool set is shipped installed and ready to
run (Unless option 0D4 is ordered.)

= Tool set proof-of-receipt is provided by the entitiement certificate.
See page 121 for ordering information.

Tool Set Licensing Information

License Policy

The 16700 Series logic analysis systems’ tool set software is licensed for single-unit use only. Licenses
are valid for the life of the tool set. Software updates do not affect the license.

Nodelock Mode

= Tool set licenses are shipped or first installed as nodelocked applications. Nodelocked means that use of
the tool set license is only allowed on the single node (16700 Series analyzer on which it is installed). Tool
sets ordered with a 16700 Series mainframe will be installed with a permanent password and are ready to
run.

+ For tool sets purchased as upgrades to existing 16700 Series mainframes, you must access the Agilent
password redemption web site to obtain a password. Your entitlement certificate provides the web URL
and alternate contact information. Password turnaround is generally the same business day.

Free Tool Set Evaluation
(Temporary Demo License)

A single temporary license is available for any tool set type not previously licensed on a node. The
temporary password for any node on any tool set is "demo". The temporary license is valid for 21 calendar
days from first entry of the password in the license management window of the 16700 Series logic
analysis system.

License Management

Licenses are managed from ‘Licensing..." in the Admin tab of System Admin. Licenses are reserved at the
start of a measurement session. They remain in use until the measurement session is terminated.

Password Backup

Passwords can be backed up to a floppy disk or network file. Should the passwords on your 16700 Series
logic analysis system hard drive become corrupted, the tool set passwords can be reinstated by copying
your backed up password file to: /system/licensing/license.dat
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Time Correlation with Agilent Infiniium Gscilloscopes
ES850A Logic Analyzer - Oscilloscope Time Correlation Fixture

E5850A Logic Analyzer — Gscilloscope
Time Correlation Fixture

The Agilent E6850A time correlation
lixture allows you to make time-cor-
related measurements between a
16700 logic analyzer and an Agilent
548XX Series Infiniium oscilloscope
to solve the following types of prob-
lems more effectively:

« Verifying signal integrity

* Tracking down problems caused
by signal integrity

« Verifying correct operation of A/D
and D/A converters

« Verilying correct logical and tem-
poral relationships between the
analog and digital portions of a
design

Agilent’s E5S850A time correlation
Tixture works in conjunction with
software in the 16700 family logic
analyzers, and any Agilent Infinilum
54800 Series oscilloscope, to deliver
the following features:

Automatic de-skew.
Measurements between the logic
analyzer and Infiniium oscillo-
scope are automatically de-skewed
in time. This saves you time and
gives you confidence in the meas-
urement results.

Combined waveform display.
The Infiniium oscilloscope wave-
Torms are displayed in the wave-
Torm display window on the 16700
logie analyzer, along with timing
analyzer wavelorms. This allows
you to instantly visualize time
relationships among oscilloscope
and timing measurements.
Global markers.

The global marKers in the 16700
may be used to measure time
among all measurements made in
the logic analyzer and Infiniium
oscilloscope measurements.

File lhrema Eelit Optles

O i W | 2 =g 8| I=]]

Sots  Markerw | fesrch | Comsscts | Anaiysie | Rlesd Sigrel |
.lz-.—n Ar=racy  Time A Pres [ Trigme A 4404 1
[ NEETE] Ajearon Vi 4] fres (T0 CIERL T

| Compatibility

Srenseratnible < | | 19,000 = .. [T

ian
T
e
e
N
———
e

saarte

Ehasrais

e

Tracking markers.

The Infiniium oscilloscope’s time
markers track the global markers
in the 16700 logic analyzer. If you
wish to view a wavelorm in
greater detail on the oscilloscope’s
display, or measure a voltage level
using the oscilloscope’s voltage
markers, this feature allows you to
relate information on the oscillo-
seope’s display precisely to corre-
sponding information on the logic
analyzer display.

Fgure 5.26. E5850A time correlation fixture.

For Infiniium

model number

Software version
scope for 16700 series
logic analyzer

Software version for oscillo-
Infiniium oscilloscope

54810A
54815A
54820A
54825A
h483bA
54845A
54856A

A.02.20.00 or higher

A.04.00 or higher

548308
54831B
h48328

A.02.50.00 or higher

A.01.00 or higher

FHgure 525, Infiniium oscilloscope waveforms are displayed in the 16700 | ogic
analyzer waveform dispiay window along with logic analyzer timing wave-

forms, accurately time-correlated.
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The Eb850A requires the versions of operating software indicated in the table
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Mainframe Specifications and

Characteristics
Agilent 16700 Series Technical Mass Storage
Information Hard Disk Drive 9 GB formatted disk drive
System Software Floppy Disk Drive
Al oty s e
escribed in this document are  Formats MS-D0S (Read, write, format), LIF (Read only)

available with system software

version A.02.20.00
Internal System RAM

Standard 128 MB

Option 003 (Must be ordered at 256 MB total
time of frame purchase)

Supported Monitor Resolutions

Standard 640 x 480 through 1280 x 1024
(The 16702B has a built-in 800 x 600, 12.1"
(26.2mm) diagonal monitor.)

Option 003 (Must be ordered at Adds support for up to 1600 x 1200

time of frame purchase)

LAN, |BEEE802.3

Physical Connectors 16700B Series:
10BaseT/100BaseT-X (ethertwist): RJ-45
16700A Series:
10BaseT (ethertwist): RJ-45; 10Base2: BNC

Protocols Supported TCP/IP
NFS
CIFS (Windows® 95/98/NT) [1]
FTP
NTP
PCNFS

X-Window Support X Window system version 11, release 6, as a client and
server

[1] User and share level control supported for Windows NT® 4.0. Share level control only supported for
Windows 95/98.
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Mainframe Specifications and

Characteristics

Agilent 16700 Series Technical
Information (continued)

76

Web Server

Supported from Instrument
Weh Page

Measurement status check,remote display, installation
of PC application software, link to Agilent’s Test and
Measurement site

PC Reguirements

Pentium® (family) PC (200 MHz, 32 MB RAM) running
Windows 95, Windows 98, or Windows NT 4.0 with
service pack 3 or higher

Supported Web Browsers
(on Your PC or Workstation)

Internet Explorer 4.0 or higher,
Netscape 4.0 or higher

Intuilink Support

Installation of PC Application Software

Directly from instrument web page

MS Excel

Excel 97 Version 7.0 or later. Excel limits maximum trace
depth to 64K per sheet.

Available Data Formats

Fast Binary (Compressed
Binary Format)

High performance transfer rate. Includes source code to
parse data. Available via File Out.

Uncompressed Binary

Includes utility routines. Available via RPI.

ASCII

Provides same format as listing display, including
inverse-assembled data. Available via RPI and File Qut.

Pattern Generator Binary

Used to load large amount of stimulus (> 1M) into the
16720A pattern generator

Intermodule Bus (IMB)

Time Correlation Resolution 2ns
Port In/ Cut
Connectors BNC
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Mainframe Specifications and

Characteristics

Agilent 16700 Series Technical Port In

Infor on ( tlnued) Levels TTL, ECL, or user defined
Input Resistance 4 KW
Input Voltage —6V at—1.5mA to +6V at 1.6 mA
Port Qut
Levels 3V TTL compatible into 50 W
Functions Latched (latch operation is module dependent)

Pulsed, width from 66 ns to 143 ns

Target Control Port
Number of signals 8
Levels 3V TTL compatible
Connector 2 rows of 5 pins, 0.1-inch centers
Operating Environment
Temperature
* Instrument 0°C to 50°C (32°F to 122°F)
* Disk Media 10°C to 40°C (50°F to 104°F)
* Probes/Cables 0°C to 65°C (32°F to 149°F)
Altitude To 3000m (10,000 ft)
Humidity 8 to 80% relative humidity at 40°C (104°F)
Printing

Printer Interface

Parallel interface for Centronics compatible printers

Printers Supported

PostScript printers and printers which support the
HP Printer Control Language (PCL)

Graphics

Graphics can be printed directly to the printer or to a file.

Graphic files can be created in black-and-white or color
TIFF format, PostScript, PCX, or XWD formats

Artisan Technology Group - Quality Instrumentation

... Guaranteed | (888) 88-SOURCE | www.artisantg.com

17



Mainframe Specifications and
Characteristics

Remote Programming Interface (RPl)

RPI Qverview

Typical Applications Manufacturing Test
Data Acquisition for Offline Analysis
System Verification and Characterization
Pass/Fail Analysis
Stimulus Response Tests

Remote Programming 1.8et up the logic analyzer and save the test configuration.
Steps 2.Create a program that remotely:

Loads a test configuration

Starts the acquisition process

Checks measurement status (verifies completion)

Acts on the results of the data acquisition

« Saves configuration and captured data

« Exports data

« Executes a compare

« Modifies the trigger setup or trigger value for the next

acquisition
« Accesses the oscilloscope’s automatic measurements

Physical Connection Remote programming is done via the LAN connection

Requirements

16700B Series APl is standard with system software version A.02.00.00 or
Analysis Systems higher

PC Programming is done via Microsoft® ActiveX/COM
automation
Pentium (family) PC with one of the following:
* Windows 95
« Windows 98
« Windows NT 4.0 with Service Pack 3 or higher
Visual Basic or Visual C++ (Version 5.0 or higher)

UNIX® Programming is done via TCP/IP socket based
ASCIl commands

78
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Mainframe Specifications and
Characteristics

Remote Programming Interface (RPI) (continued)

Command Set Summary - Commands available on both UNIX and PC

System System Configuration Query
Load/Save Configuration and Data
Start/Stop Measurement
Current Run Status
Start/Stop/Query a Session

Logic Analysis Modules Load/Save Configuration and Data
Trigger Setup
Acquisition Data and Parameters
Set/Query Acquisition Mode
Set/Query Acquisition Depth
Set/Query Pod Assignment
Add/Delete/Load/Query Labels
Set/Query Trigger Position
Modify Occurrence Count

Oscilloscope Modules Load/Save Configuration and Data
Acquisition Data / Parameters
Query Automatic Measurements
Trigger Setup

Pattern Generator Load/Save Configuration and Data
Load ASCII file (vectors) or PGB (pattern generator binary)
files (16720A only)
Modify Vector
Set/Query Clock Frequency
Set/Query Clock Out Delay
Insert New Vector at Specific Position
Delete Specific Vector

Emulation Module Reset Processor
Run Processor
Break Processor
Single Step

Listing Tool Status
Acquisition Data and Parameters
Transfer Data (includes inverse assembled information)

Compare Tool Execute Compare
Set Compare Mask
Query Compare Result
Specify Range to Compare
Abort Compare After Specified Number of Differences
Return Labels and Values Where Differences Occur

File Out Tool Transfer Data to File
Select Range to Expert

Additional Information

Instrument Online Help Programming Information in instrument online help

Web Sites Full remote programming documentation (pdf) available on
the hard drive. Sample programs are provided
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Mainframe Specifications and
Characteristics

IntuiLink

Programming Examples Provided with IntuiLink

Visual Basic Examples have been included for use with Visual Basic 5.0
or higher. These examples perform simple functions such
as: system checks, oscilloscope measurements, pass/fail
tests using stored configuration and pattern generator
stimulus files, and stimulus/response tests. They also can
capture and retrieve data for off-line analysis.

Visual C++ Examples have been included for use with Visual C++ 5.0 or
higher to perform simple functions such as: system check,
capturing and retrieving data for off-line analysis.

LabVIEW An instrument library has been included for use with
LabVIEW 5.1 or higher. This library contains five LabVIEW
samples that provide a starting point for creating your own
LabVIEW programs.

« Load/Run/Save - loads a configuration, runs a
measurement, then saves results to a file

« Analyzer Listing - runs the logic analyzer and displays
data in a table

« Pass/Fail - runs the logic analyzer and compares the
measurement data against a standard

+ Scope Waveform - runs the oscilloscope module and
displays waveform data

« Scope Measurements - runs the oscilloscope module
and displays a number of oscilloscope measurements

HP VEE An instrument library has been included for use with
HP VEE 5.0 or higher that provides a starting point for
creating your own application.

+ Load/Run/Save - loads a configuration, runs a
measurement, then saves results to a file
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Mainframe Specifications and
Characteristics

Agilent 16700B Series Physical 121 Bu‘_rt-in [To 0 I TS E=—=——— 35 Ind_1 Foppy
Characteristics Display with DE Disk Drive
= ©,
Power
16700B 115/230V, 48 to 66 Hz, 610 W max :
16701B 115/230V, 48 to 66 Hz, 545 W max _ 6]~ avat
167028 115/230 V, 48 to 66 Hz, 610 W max , - T Fower Switch
Touch Screen Qv OF /
Weight*
FAgure 6.1. Agilent 167028 front panel.
Max Net Max Shipping

167008 127kg (27.01b) 34.2kg(75.4 Faralidl Fort LAN 10BessT] 100BessTX
Ibs)
167018 104kg (23.01b) 32.0kg (706 Monitor SC9-2 9ngle Bnded
Ibs) /
167028 152kg (32.41b) 36.7kg (80.8 \ T, e i =
Ibs) AveScsfor A s = & Qne St for
*  Weight of modules ordered with mainframes will add Measurement g'\‘*i -«———— Bruationor

0.9 kg (2.0 Ib) per madule. Modules D““‘m Multiframe

T £
E\* Moclule
Fort IN
Port QUT Expansion Fra'reCHaIe Cbmadcr
Figure 6.2 Back panel for Agilent models 167008 and 167028,
T 1
|
- 5512(21.7 ) —{ |L-— 4257(1675) ——
2342
(9.22)
T—F—= p— - l

Figure 6.3. Exterior dimensions for the 167008 Series mainframe.
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Mainframe Specifications and

Characteristics

Agilent 16700A Series Physical Built-in LCD Display N—— __—— 35InchFoppy

Characteristics === Dk Drve
[CEEREEREE

Power oo HEEEH
SEiaiiis

16700A  115/230V, 48 to 66 Hz. 610 W max ISEEnE et p—

16701A  115/230V, 48 to 66 Hz. 545 W max le -

167024 115/230V, 48 to 66 Hz, 610 W max x | B Fower Switch

Soreen Intensity Adjustment Keypads for Alpha-Nurmeric Bntry

Weight*

Figure 6.4. Agllent 16702A front panel.

Max Net Max Shipping
16700A 12.7kg (27.01b) 342 kg (75.4
Ibs)
16701A 104 kg (23.01b) 32.0 kg (70.6
Ibs)
16702A 152 kg (32.41b) 36.7 kg (80.8
Ibs)

" Weight of modules ordered with mainframes will add mgﬂm g\\“: . - Bruiation
0.9 kg (2.0 Ib) per module. es N | : 2 Modues

— Figure 65. Back panel for Agilent models 167004 and 16702

=
54864 (216 )
~— 5563219 ) ——— 4826(190)
b 4257(1676 ) ———]
{ DEmE= B " "¢ |
2342
(022) ]
—ee——:88 P
L—t= ul_ =2
Dimensions: mm (inches)

Figure 6.6. Exterior dimensions for the 16700A Series mainframe.
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Probing Solutions Specifications and
Characteristics

Probing Technical Specifications

Z— -
0O PONERGND 2 O 1 v
p -/ gawaLend 4 L1 EH 3 ax
0 senaLaND 6 [ gl 5 ake
SIGNALGND 8 [ Akl 7 Dis
SIGNALGND1D (O 9 D14
SIGNAL GND 12 0 OH 1D13
SIGNALGNDY (A GH = 13DR
SIGNALGND 16 | O 15 D1
SIGNALGND1E  HE O 17 D10
SIGNALGNDZ0 ] G 19 D9
SIGNALGNDZ2  HH O 21 D8
sicNALGND24  HH O 2307
SIGNALGND26 I B D6
enaLanD2s R B 27 os
siGNaLeND T G 294
signaLeND®R B 3103
o ganaLcNDd  H OB w2
sauaLas  [[TH B B
\_‘\_JL sawes  [THHE 37D
POWERGND 40 aRE 39 45V
B 1
G
DI5 4
w1 [leo| 2 poNERGND 0B 6 |@@| 5 DM
Kl 3 oo 4 SIGNALGND D &8 |@@| 7 D2
0Kz 5 co 6 SIGNAL GND D9 10 (@@L 9 D
ms 7 oo 8 SIGNALGND o7 12 @E] 1 D8
D14 9 ool 10 SIGNALGND 05 14 |BB| 13D
D13 M oo 12 SIGNALGND 03 1 |B8 15
D12 13 co 14 SIGNAL GND ] 18 B8 1 02
D11 15 oof 16 SIGNALGND aozx B8 9o
D10 17 ool 18 SIGNALGND —
D9 19 Io ofl 20 SIGNALGND
e 2 oof 22 SIGNALGND
o7r 2 oo 24 SIGNALGND
D6 25 oo 26 SIGNAL GND
D5 77 oo 28 SIGNALGND
4 3 oo 30 SIGNALGND
D3 3 oo 3 SIGNALGND
D2 B oo 34 SIGNALGND
D1 3 oo 36 SIGNAL GND
o ¥ cof 38 SIGNALGND
5V 3 ool 4 POWERGND

Figure 6.7. Finout for state/ timing module pod cable and 100 KWisolation adapter. (Agilent 01650-63203)

+H 1 OO 2 kK2
kK13 OO 4 D15
D14 5 O 0 6 D13
D12 7 O O 8 DN
D10 9 No o 10 D9
|: D8 1 OO 12 D7
D6 13 “O O 14 D5
D4 15 o0 16 D3
D2 17 O O 18 D1
Do 19 O O 20 GND

Figure 6.8. Pinout for 20-pin connector. (Agilent 1251-8106)
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Probing Solutions Specifications and

Characteristics

Isolation Adapter 01650-63203
Isolation adapters that connect to
the end of the probe cable are
designed to perform two functions.
The first is to reduce the number of
pins required for the header on the
target board from 40 pins to 20
pins. This process reduces the
board area dedicated to the prob-
ing connection. The second fune-
tion is to provide the proper RC
isolation networks in a very con-
venient package.

E5346A 38-pin Probe

E5339A 38-pin Low \oltage Probe

B84
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Adapter RCNetwork
280 90K
ohm ohm
Signal .
To Logic
Analyzer
8.2pF Pod
Ground e
- -
i . B
Equivalent Load
370
ohm
Signal
100k
46pF T4F < ohm
Ground
. w

Includes logic analyzer

Figure 6.9. Termination adapter and equivalent load.

370 ohm
Signal
100k
T 3pF T SpF ohm
Gound e . -
Figure 6.10. E5346A equivalent load.
220 0hm
Signal
505«
IF 18pF ohm
Gound e T T

Figure 6.11. EB3359A equivalent load.



State/ Timing Modules Specifications and
Characteristics

Key Specifications* and Characteristics

Agilent Model Number

167154, 16716A, 16717A

167404, 16741A, 16742A

167504, 16751A, 16752A

16760A

Maximum state acquisition rate on
each channel

16715A, 16716A: 167 Mb/s
167174, 333 Mb/s [1]

200 Mb/s

400 Mb/s [1]

Full channel: 800 Mb/'s
Half channel: 1.25 Gb/s

Maximum timing sample rate
(half/full channel)

Timing Zoom: 2 GHz {16716A,
16717A only)

Conventional: 667/333 MHz
Transitional: 333 MHz

Timing Zoom: 2 GHz
Conventional: 800/400 MHz
Transitional: 400 MHz

Timing Zoom: 2 GHz
Conventional: 800/400 MHz
Transitional: 400 MHz

Conventional: 800 MHz
Transitional: 400 MHz

Channels/module

68

68

68

34

Maximum channels on a
single time base and trigger

340 (5 modules)

340 (5 modules)

340 (5 modules)

170 (5 modules)

Memory depth 16715A, 167117A: 4/2M [2] 16740A: 2/1 M [2] 16750A: 8/4M [2] 128/64M [5]
(half/full channel) 16716A: TM/512K [2] 16741A: 8/4 M [2] 16751A: 32/16M [2]
167424 32/16 M [2] 16752A: 64/32M [2]
Trigger resources Patterns: 16 Pattern: 16 Patterns: 16 At 800 Mb/s: 4 patterns or
Ranges: 15 Ranges: 15 Ranges: 15 2 ranges, 4 flags, arm in
Edge & Glitch: 2 Edge & Glitch: 2 Edge & Ghitch: 2 At 200 Mb/s: same as

167504,

Timers: (2 per module) -1
Occurrence Counter: [4]
Global Counters: 2

Timers: (2 per module) —1
Occurrence Counter: 2
Global Counter: 2

Timers: (2 per module) -1
Occurrence Counter: [4]
Global Counters: 2

167914, 167524
Other speeds: refer to
synchronous state analysis

Flags: 4 Flags: 4 Flags: 4 (page 98) and asynchronous
timing analysis (page 100)
Maximum trigger sequence levels 16 16 16 1.25Gb/s: 2
800 Mb./s: 4
200 or 400 Mb/s: 16
Maximum trigger sequence speed 16715A, 16716A: 167 MHz 200 MHz 400 MHz 1.25Gb/s
16717A: 333 MHz
Trigger sequence level branching A-way arbitrary “IF/THEN/ELSE" A-way arbitary 4-way arbitrary "IF/THEN/ELSE™ 800 or 1.25 Gb/s: none
branching "IF/THEN/ELSE"” branching 200 Mb/s: arbitrary
branching “IF/THEN/ELSE" branching
400 Mb/s: dedicated next-
state branch or reset
Mumber of state clocks/qualifiers 4 4 4 1 (state clock only)

Setup/hold time”

2.5 ns window adjustable from
45/-20nsto-2.0/4.5ns in 100 ps
increments per channel [3]

2.5 ns windows adjustable from
45/20nsto-2.0/4.5 nsin 100 ps
increments per channel [3]

2.5 ns window adjustable from
45/20nsto-2.0/45nsin 100 ps
increments per channel [3]

1 ns window adjustable from
25/15nsto-15/25ns
10 ps increments per channel

Threshald range

TTL, ECL, user-definable £6.0 V
adjustable in 10-mV increments

TIL ECL, user-definable +6.0 V
adjustable in 10-mV increments

TIL, ECL, user-definable £6.0 V
adjustable in 10-mV increments

-3.0V to 5.0 V adjustable in
10-mV increments

.

All specifications noted by an asterisk are the performance standards against which the product is tested.

[1] State speeds greater than 167 MHz (16717A) or 200 MHz (167504, 16751A, 16752A, 16760A) require a trade-off in features.
Refer to "Supplemental Specifications and Characteristics” on page 93 for more information.

2
3

[2] Memory depth doubles in half-channel timing mode only.
[3] Minimum setup/hold time specified for a single clock. single edge acquisition. Multi-clock, multi-edge setup/hold window add 0.5 ns.
[4] There is one occurrence counter per trigger sequence level.
[6]

5] Memory depth doubles in half-channel 1.25 Gb/s state mode only.
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State/ Timing Modules Specifications and

Characteristics

Key Specifications* and Characteristics (continued)

Agilent Model Number

16710A, 16711A, 16712A

Maximum state acquisition rate on
each channel

100 Mb/s

Maximum timing sample rate
(half/full channel)

Conventional: 500/250 MHz
Transitional: 125 MHz

Channels/module

102

Maximum channel count on a
single time base and trigger

204 {2 modules)

Memory depth
(half/full channel)

16710A: 16/8K[1]
16711A: 64/32K[1]
16712A: 256/128k [1]

Trigger resources

Patterns: 10
Ranges: 2

Edge & Glitch: 2
Timers: 2

Maximum trigger sequence levels

State mode: 12
Timing mode: 10

Maximum trigger sequence speed

125 MHz

Trigger sequence level branching

Dedicated next state or
single arbitrary branching

Number of state clocks/qualifiers

6

Setup/hold time*

4.0 ns window adjustable from
4.0/0 ns to 0/4.0 ns in 500 ps
increments [2] per 34 channels

Threshold range

TTL, ECL, user-definable +6.0 V
adjustable in 50 mV increments

* Al specifications noted by an asterisk are the performance standards against which the product is tested.

[1] Memory depth doubles in half-channel timing mode only.

[2] Minimum setup/hold time specified for single-clock, single-edge acquisition. Single-clock. multi-edge setup/hold

add 0.5 ns. Multi-clock, multi-edge setup/hold window add 1.0 ns.
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State/ Timing Modules Specifications and

Characteristics

Agilent Technologies 16710A, 16711A, 16712A
Supplemental Specifications* and Characteristics

Probes (general-purpose lead set)

Input resistance

100 KW, £2%

Parasitic tip capacitance

15pF

Minimum voltage swing

500 mV, peak-to-peak

Threshold accuracy®

+(100 mV + 3% of threshold setting)

Maximum input voltage +40 V peak
State Analysis

Minimum state clock pulse width 35ns

Time tag resolution [1] 8ns

Maximum time count between states 34 seconds
Maximum state tag 2.29 x 109 states

count between states [1]

Minimum master to master clock time*

16710A, 16711A, 16712A: 10 ns

Minimum master to slave clock time

0.0ns

Minimum slave to master clock ime

4.0ns

Context store block sizes

16, 32, 64 states

16710A/11A/12A only

Timing Analysis

Sample period accuracy 0.01% of sample period
Channel-to-channel skew 2 ns, typical

Time interval accuracy

+ (sample period + channel-to-channel
skew + 0.01% of time interval reading)

Minimum detectable glitch

3bns

* Al specifications noted by an asterisk are the performance standards against which the product is tested.

[1] Time or state tags halve the acquisition memory when there are no unassigned pods.

X 3700hms
]
I
: 4y
]
]
[ 100K
o150 T4F ohm
I
|
1
| 1
! p—
. =
GROUND
Figure 6.12. Equivalent probe load for the
Agilent 167104, 16711A and 167124, general-
purpose lead set.
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State/ Timing Modules Specifications and
Characteristics

Agilent Technologies 16710A, 16711A, 16712A
Supplemental Specifications* and Characteristics (continued)

Triggering

Maximum trigger sequence speed 125 MHz, maximum

Maximum occurrence counter 1.048,575

Range width 32 bits each

Timer value range 400 ns to 500 seconds

Timer resolution 16 ns or 0.1% whichever is greater

Timer accuracy +32 ns or +0.1% whichever is greater

Operating Environment

Temperature Agilent 16700 Series mainframes:
« Instrument 0°C to 50°C (+32°F to 122°F)
* Probe lead sets and cables, 0°C to 65°C (+32°F to 149°F)

Humidity 80% relative humidity at +40°C

Altitude Operating 4600m (15,000ft)

Nonoperating 15,300m (50,000ft)

* Al specifications noted by an asterisk are the performance standards against which the product is tested.
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State/ Timing Modules Specifications and
Characteristics

Agilent Technologies 16715A, 16716A, 16717A, 16740A, 16741A,
16742A, 16750A, 16751A, 16752A Supplemental Specifications®
and Characteristics

Probes (general-purpose lead sef)

Input resistance 100 KW, + 2%

Parasitic tip capacitance 1.5 pF

Minimum voltage swing 500 mV, peak-to-peak

Minimum input overdrive 250 mV

Threshold range -6V to +6V in 10 mV increments

Threshold accuracy® + (65 mV + 1.5% of settings)

Input dynamic range + 10V about threshold

Maximum input voltage + 40V peak

+hV Accessory current 1/3 amp maximum per pod

Channel assignment Each group of 34 channels can be assigned to

Analyzer 1, Analyzer 2 or remain unassigned

2 GHz Timing Zoom (Agilent 16716A, 16717A, 16740A, 16741A, 16742A, 16750A, 16751A, 16752A only)

Timing analysis sample rate 2 GHz/1 GHz/500 MHz/250 MHz

Sample period accuracy +50 ps

Channel-to-channel skew <1.0ns

Time interval accuracy + (sample period + channel-to-channel skew + 0.01% of

time interval reading)

Memory depth 16 K

Trigger position Start, center, end, or user defined

Cperating Environment

Temperature Agilent 16700 Series frame: 0°C to 50°C (+32°F to 122°F)
Probe lead sets and cables: 0°C to 65°C (+32°F to 149°F)

Humidity 80% relative humidity at + 40°C

Altitude Operating 4600 m (15,000 ft)

Non-operating 15,300 m (50,000 ft)

* Al specifications noted by an asterisk are the performance standards against which the product is tested.

X 3700hms
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GROUND
Figure 6.13. Equivalent probe load for the
Agilent 167124, 167164, 16717TA, 167184,
167194, 167504, 16751A, 16752A general-
purpose lead sef.
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State/ Timing Modules Specifications and
Characteristics

Agilent Technologies 16715A, 16716A, 16717A, 16740A, 16741A, 16742A,
16750A, 16751A, 16752A Supplemental Specifications® and Characteristics

State Mode 16719A, 16716A, 16717A 16740A, 16741A, 16742A
167 Mb/ s State Mode 167504, 16751A, 16752A
200 Mb/ s State Mode

Maximum state acquisition rate on 167 Mb/s 200 Mb/s
each channel

Channel count 68 per module 68 per module

Maximum channels on a single 340 340
time base and trigger

Number of independent analyzers 2. can be set up in state or timing modes 2. can be set up in state or timing modes

Minimum master to 5.988 ns bns
master clock time* [1]

Minimum master to slave clock time 2ns 2ns

Minimum slave to master clock time 2ns 2ns

Minimum slave to slave clock time 5.988 ns bns

Setup/hold time” [1] 2.5 ns window adjustable from 4.5/-2.0 ns to 2.5 ns window adjustable from 4.5/-2.0 ns to
(single-clock, single-edge) -2.0/4.5 nsin 100 ps increments per channel -2.0/4.5 nsin 100 ps increments per channel
Setup/hold time” [1] 3.0 ns window adjustable from 5.0/-2.0 ns to 3.0 ns window adjustable from 5.0/-2.0 ns to
(multi-clock, multi-edge) -1.5/4.5 nsin 100 ps increments per channel -1.5/4.5 ns in 100 ps increments per channel
Setup/hold time (on individual channels, 1.25 ns window 1.25 ns window

after running eye finder)

Minimum state clock pulse width 1.2ns 1.2ns
Time tag resolution [2] 4ns 4ns
Maximum time count between states 17 seconds 17 seconds
Maximum state tag count 232 232

between states [2]

Number of state clocks/qualifiers 4 4
Maximum memory depth 16716A: 512K 16740A: 1M 16750A: 4AM
16715A, 16717A: 2M 16741A: AM 16751A: 16M
16742A: 16M 16752A: 32M
Maximum trigger sequence speed 167 MHz 200 MHz
Maximum trigger sequence levels 16 16

* Al specifications noted by an asterisk are the performance standards against which the product is tested.
[1] Tested at input signal VH=-0.9V, VL=-1.7V. Slew rate=1V/ns, and threshold=-1.3V.
[2] Time or state tags halve the acquisition memory when there are no unassigned pods.
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State/ Timing Modules Specifications and
Characteristics

Agilent Technologies 16715A, 16716A, 16717A, 16740A, 16741A, 16742A,

16750A, 16751A, 16752A Supplemental Specifications™ and Characteristics (continued)

State Mode

1671547, 16716A, 16717A
167 Mb/ s State Mode

16740A, 16741A, 16742A
167504, 16751A, 16752A
200 Mb/ s State Mode

Trigger sequence level branching

4 way arbitrary “IF/THEN/ELSE" branching

4 way arbitrary “IF/THEN/ELSE" branching

Trigger position

Start, center, end, or user defined

Start, center, end, or user defined

Trigger resources

16 Patterns evaluated as =, .> <, .

15 Ranges evaluated as in range, not in range

(2 Timers per module) -1
2 Global counters

1 Occurrence counter per sequence level

4 Flags

16 Patterns evaluated as =, .> <, ,

15 Ranges evaluated as in range, not in range

(2 Timers per module) -1
2 Global counters

1 Occurrence counter per sequence level

4 Flags

Trigger resource conditions

Arbitrary Boolean combinations

Arbitrary Boolean combinations

Trigger actions

Goto

Trigger and fill memory

Trigger and goto

Store/don’t store sample

Turn on/off default storing
Timer start/stop/pause/resume
Global counter increment/reset
Occurrence counter reset

Flag set/clear

Goto

Trigger and fill memory

Trigger and goto

Store/don’t store sample

Turn on/off default storing
Timer start/stop/pause/resume
Global counter increment/reset
Occurrence counter reset

Flag set/clear

Store qualification

Default and per sequence level

Default and per sequence level

Maximum global counter 16,777.215 16,777,215

Maximum occurrence counter 16,777,215 16.777.215

Maximum pattern/range width 32 bits 32 bits

Timers value range 100 ns to 5497 seconds 100 ns to 5497 seconds
Timer resolution bns bns

Timer accuracy 10 ns +.01% 10 ns +.01%

Timer reset latency 10 ns 10 ns

Data in to trigger out (BNC port) 150 ns, typical 150 ns, typical

Flag set/reset to evaluation 110 ns, typical 110 ns, typical

* Al specifications noted by an asterisk are the performance standards against which the product is tested.
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State/ Timing Modules Specifications and

Characteristics

Agilent Technologies 16715A, 16716A, 16717A, 16740A, 16741A, 16742A,

16750A, 16751A, 16752A Supplemental Specifications™ and Characteristics (continued)

State Mode

1671547, 16716A, 16717A
167 Mb/ s State Mode

16750A, 16751A, 16752A
400 Mb/ s State Mode

Maximum state acquisition rate
on each channel

333 Mb/s

400 Mb/s

Channel count

(Number of modules x 68) - 34

(Number of modules x 68) - 34

Maximum channels on a single
time base and trigger

306

306

Number of independent analyzers

1. when 333 MHz state mode is selected
the second analyzer is turned off

1. when 400 MHz state mode is selected
the second analyzer is turned off

Minimum master to master clock time* [1]

3.003 ns

25ns

Setup/hold time* [1]
(single-clock, single-edge)

2.5 ns window adjustable from 4.5/-2.0 ns to
-2.0/4.5 nsin 100 ps increments per channel

2.5 ns window adjustable from 4.5/-2.0 ns to
-2.0/4.5 nsin 100 ps increments per channel

Setup/hold time* [1]
(single-clock, multi-edge)

3.0 ns window adjustable from 5.0/-2.0 ns to
-1.5/4.5 nsin 100 ps increments per channel

3.0 ns window adjustable from 5.0/-2.0 ns to
-1.5/4.5 nsin 100 ps increments per channel

Setup/hold time (on individual channels
after running eye finder)

1.25 ns window

1.25 ns window

Minimum state clock pulse width 1.2ns 1.2ns

Time tag resolution [2] 4ns 4ns

Maximum time count between states 17 seconds 17 seconds

Number of state clocks 1 1

Maximum memory depth 16717A: 2M 16750A: 4M
16751A: 16M
16752A: 32M

Maximum trigger sequence speed 333 MHz 400 MHz

Maximum trigger sequence levels 15 15

Trigger sequence level branching

Dedicated next state branch or reset

Dedicated next state branch or reset

Trigger position

Start, center, end, or user defined

Start, center, end, or user defined

* Al specifications noted by an asterisk are the performance standards against which the product is tested.

[1] Tested at input signal VH=-0.9V, VL=-1.7V. Slew rate=1V/ns, and threshold=-1.3V.
[2] Time or state tags halve the acquisition memory when there are no unassigned pods.
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State/ Timing Modules Specifications and
Characteristics

Agilent Technologies 16715A, 16716A, 16717A, 16740A, 16741A, 16742A,

16750A, 16751A, 16752A Supplemental Specifications® and Characteristics (continued)

State Mode 16715A, 16716A, 16717A 16750A, 16751A, 16752A
167 Mb/ s State Mode 400 Mb/ s State Mode
Trigger resources 8 Patterns evaluatedas =, .>, <, . 8 Patterns evaluatedas =, ,>, <, ,

4 Ranges evaluated as in range, not in range

2 Occurrence counters
4 Flags

4 Ranges evaluated as in range, not in range
2 Occurrence counters
4 Flags

Trigger resource conditions

Arbitrary Boolean combinations

Arbitrary Boolean combinations

Trigger actions

Goto
Trigger and fill memory

Goto
Trigger and fill memory

Store qualification Default Default
Maximum occurrence counter 16,777,215 16,777,215
Maximum pattern/range width 32 bits 32 bits

Data in to trigger out (BNC port) 150 ns, typical 150 ns, typical
Flag set/reset to evaluation 110 ns, typical 110 ns, typical

Timing Mode

16715A, 16716A, 16717A

16740A, 16741A, 16742A, 16750A, 16751A, 16752A

Timing analysis sample rate
(half/full channel)

667,333 MHz

800,400 MHz

Channel count

68 per module

68 per module

Maximum channels on
a single time base and trigger

340

340

Number of independent analyzers

2, can be setup in state or timing modes

2, can be setup in state or timing modes

Sample period (full channel) 3nstol ms 2bnstol ms
Sample period (half channel) 15ns 1.25ns
Minimum data pulse width
for data capture
Conventional timing 1.75 ns 15ns
Transitional timing 39ns 38ns
For trigger sequencing 6.1ns blns

Sample period accuracy

+(100 ps +.01% of sample period)

+(100 ps + .01% of sample period)

Channel-to-channel skew

<15ns

<15ns

Time interval accuracy

+ (sample period + channel-to-channel
skew + .01% of time interval reading)

+ (sample period + channel-to-channel
skew + .01% of time interval reading)

Minimum detectable glitch

1.5ns

1.5ns

Memory depth (half/full channel)

16716A: TM/512K
16715A, 16717A: 4/2M

16750A: 8/4M
16751A: 32/16M
16752A: 64/32M

* Al specifications noted by an asterisk are the performance standards against which the product is tested.
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State/ Timing Modules Specifications and
Characteristics

Agilent Technologies 16715A, 16716A, 16717A, 16740A, 16741A, 16742A, 16750A,
16751A, 16752A Supplemental Specifications* and Characteristics (continued)

Timing Mode (continued)

1671547, 16716A, 16717A

1674047, 16741A, 16742A
16750A, 16751A, 16752A

Maximum trigger sequence speed

167 MHz

200 MHz

Maximum trigger sequence levels

16

16

Trigger sequence level branching

4 way arbitrary “IF/THEN/ELSE" branching

4 way arbitrary “IF/THEN/ELSE" branching

Trigger position

Start, center, end, or user defined

Start, center, end, or user defined

Trigger resources

16 Patterns evaluated as =, ,>, <, .

15 Ranges evaluated as in range, not in range
2 Edge/glitch

(2 Timers per module) -1

2 Global counters

1 Occurrence counter per sequence level

4 Flags

16 Patterns evaluated as =, ,>, <, .

15 Ranges evaluated as in range, not in range
2 Edge/glitch

(2 Timers per module) -1

2 Global counters

1 Occurrence counter per sequence level

4 Flags

Trigger resource conditions

Arbitrary Boolean combinations

Arbitrary Boolean combinations

Trigger actions

Goto

Trigger and fill memory

Trigger and goto

Timer start/stop/pause/resume
Global counter increment/reset
Occurrence counter reset

Flag set/clear

Goto

Trigger and fill memory

Trigger and goto

Timer start/stop/pause/resume
Global counter increment/reset
Occurrence counter reset

Flag set/clear

Maximum global counter 16,777,215 16,777,215

Maximum occurrence counter 16,777,215 16.777.215

Maximum pattern/range width 32 bits 32 bits

Timer value range 100 ns to 5497 seconds 100 ns to 5497 seconds
Timer resolution bns bns

Timer accuracy +10ns +.01% +10ns +.01%

Greater than duration

6 ns to 100 ms in 6 ns increments

6 ns to 100 ms in 6 ns increments

Less than duration

12 ns to 100 ms in 6 ns increments

12 ns to 100 ms in 6 ns increments

Timer reset latency 10 ns 10 ns
Data in to trigger out (BNC port) 150 ns, typical 150 ns, typical
Flag set/reset to evaluation 110 ns, typical 110 ns, typical

* Al specifications noted by an asterisk are the performance standards against which the product is tested.
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State/ Timing Modules Specifications and

Characteristics

Agilent Technologies 16760A

Supplemental Specifications* and Characteristics

Probes ES378A Single-ended E5379A Differential E5380A Mictor E5382A Single-Ended Rying Leads

Input resistance and Hefer to figure 6.14 Refer to figure 6.14 Refer to figure 6.14 Refer to figure 6.15

capacitance

Maximum state data 1.5 Gb/s 1.5 Gb/s 600 Mb/s 1.5 Gb/s

rate supported

Mating connector Agilent part number Agilent part number Amp Mictor 38 [2] None required
1253-3620 1] 1253-3620 [1]

Minimum voltage swing 250 mV p-p Uin+ Vi >=200 mV p-p 300 mV p-p 250 mV p-p

Input dynamic range -3 Vdc to +b Vde -3 Vde to +5 Vde -3 Vde to +5 Vde -3 Vde to +5 Vde

Threshold accuracy

+/- (30 mV + 1% of setting)* +/- (30 mV + 1% of setting) [3]

+/- (30 mV + 1% of setting)

+/- (30 mV + 1% of setting)

Threshold range 30Vto+b0V 30Vt +h0V 30Vto+h0V 30Vto+h 0V
User-supplied threshold  -3.0Vto +50V N/A N/A N/A

input range

User-supplied threshold == 100K ohms N/A N/A N/A

input resistance

Threshold control options

+ User-provided input
» Adjustable from user

If operated single-ended
(minus inputs grounded),

Adjustable from user
interface

Adjustable from user
interface

interface the threshold can be adjusted
from the user interface
Maximum nondestructive  +/-40 Vdc +/-40 Vdc +/-40 Vdc +/-40 Vdc
input voltage
Maximum input slew rate b V/ns hV/ns bV/ns b V/ns
Clock input Differential Differential Single-ended Differential

Number of inputs [4]

34 (32 data and 2 clock/data) 17 (16 data and 1 clock/data)

34 (32 data and 2 clock/data) 17 (16 data and 1 clock/data)

* Al specifications noted by an asterisk are the performance standards against which the product is tested.
[1]1 A support shroud, Agilent part number 16760-02302 (for boards up to 0.062" thick) or 16760-02303 (for boards up to 0.120" thick) is recommended.
A kit of 5 shrouds and 5 connectors is available as Agilent part number 16760-68702 (for boards up to 0.062" thick) or 16760-68703 (for boards up to 0.120" thick).
[2] A kit of 5 Amp Mictor connectors and 5 support shrouds is available, Agilent part number E5S346-68701.
A support shroud is available separately, Agilent part number E5346-44701.
[3] If operated single-ended (minus inputs grounded), the threshold can be adjusted from the user interface.
[4] Refer to specifications on specific modes of operation for details on how inputs can be used.

R 25 121
] WA— | —W— Ay |
L g S o = o L R
T = T T >
= ' R = 1 = %
1075V HOT5V <
Model Mumber & R R Fgure 6.15. E5382A input equivalent probe load, with
E5378A, E5379, | 15pF | 120 e Scm damped wire (see user's quide for load models
e AR NN with other accessories).

Fgure 6.14. E5378A, ES379A, E5380A input

equivalent probe |oad.
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State/ Timing Modules Specifications and
Characteristics

Agilent Technologies 16760A
Supplemental Specifications* and Characteristics (continued)

Synchronous Data Sampling
j* tWidth 4|
Fgure 6.17. Data Sampling.
. -
Individual —\fon T paage
Data Channel
tSetup | tHold vThreshold®
Sampling — v
Position
~—tSample* *User Adjustable
Cock Channel Note (1)
Specifications for Each Input
Parameter Minimum Description/ Notes
800, 1250, 1500 MY s modes 200, 400 Mb/' s modes

Deta tWidth* 500ps 125ns Eye width in system under test [2]
toCock tSetup 290ps 625ps Data setup time required before tSample

tHold 220ps 625ps Data hold time required after tSample
All vHeight [1] 100mv 100m\V E5379A 100-pin differential probe [3]
Inputs 250 mv/ 250 mv E5378A 100-pin single-ended probe [4],

E5382A single-ended flying-lead probe set
300m\V 300m\/ E5380A 38-pin single-ended probe
User Adjustable Seftings for Each Input
Parameter Adjustment Range:
1500Mb' smode 1250 Mb' smode 800ME s mode A0Mb smods 20Mb s mode

Ceta Adjustment Resolution 10ps 10ps 10ps 100ps 10ps
toQock tSample[5] Oto+4ns -25t0+2/ &ns -25to+2/ 5ns -32to+32ns -35t0+3ns
Al vThreshold[6] 10miV resolution 10miV resolution 10m\V resolution 10miV resolution 10V resolution
Inputs 3to+5V 3to+5V S3to+5V 3to+5V 3to+5V

“ Al specifications noted by an asterisk in the table are the performance standards against which the product is tested,
[1] The analyzer can be canfigured to sample on the rising edge, the falling edge, or both edges of the clock. If both edges are used with a single ended clock input, take care to set the

clock threshold accuratety to avold phase eror.
(2] Eye width and height are specified at the probe tip. Eye width as measured by eye finder in the analyzer may be less, and still sample reliably.
(3] For each side of a differential signal.

pSignal

nSgna

\

/

gt r
JYW— 2X vHeight
o |

[4] The dock inputs In the ES378A and the ES382A may be connected differentlally or single ended Use the E5379A videlght spec for clock channel(s) connected differentially.

[5] Sarple positions are independently adjustable for each data channed input. A negative sample position causes the input to be synchronously sampled by that amount before each
active clock edge. A positive sample position causes the input to be synchronously sampled by that amount after each active clock edge. A sampling pasition of zero causes syndhro-
nous sampling coincident with each active dock edge.

[6] Threshald

its apply to bath the intermal reference and to the extemal reference input on the ES378A

%

applies to single-ended input signals. Thresholds are independently adjustable for the dlock input of each pod and for each set of 16 data inputs for each pod. Threshold lim-
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State/ Timing Modules Specifications and
Characteristics

Agilent Technologies 16760A
Supplemental Specifications* and Characteristics (continued)

Synchronous state analysis 1.5G0 s mode 1.25 G s mode 800 Mb' s mode 400 Mb/ s mode 200 MbY s mode
Maximum data rate E5378A, ES3T9A probes. E5378A, E5379A probes. E5378A, ES379A, 53824  400MbWY s 200 MbY s
on each channel 15@'s 125Q0's probes; 800 MV s
E5380A probe: 600 Mb s
Minimum clock interval, 66T ps 800 ps ES378A, ES379A probes: 25ns 5ns
active edge to active edge” 125ns
E5380A probe: 167 ns
Minimum state clock pulse N A N/ A E5378A, ES379A probes: 15ns 15ns
width with clock polarity 600 ps
rising or falling E5380A probe: 800 ps
Clock periodicity Clock must be periodic Clock must be periodic Periodic or aperiodic Periodic or aperiodic Periodic or aperiodic
Number of clocks 1 1 1 1 1
Clock polarity Both edges Both edges Rising, Talling, or bath Rising, falling, or both Rising, falling, or bath
Minimum data pulse width 600 ps Ta0ps ES378A, BE53794A, BE5382A 15ns 15ns
probes; 750ps
E53804 probe: 1.5ns
Number of channels [1]
= Withtime tags 16 x (number of modules)- 16 x (number of modules) - 34 x (number of modules) - 34 x (number of modules) 34 x (nurrber of modules)
8 8 16 16
« Without time tags 16 x (number of modules) 16 x (number of modules) 34 x (number of modules) 34 x (number of modules) 34 x (nurmber of modules)
Maximurm channels on a 80 (5 modules) 80 (5 modules) 170 (5 modules) 153 (5 modules) 170 (5 modules)
single time base and trigger
Maximum memory depth 1281 samples 128M samples 540 samples 32 samples 32M samples
Time tag resolution 4ns[2] 4ns[2] 4ns[2] 4ns[2] 4ns
Maximurm time count 17 seconds 17 seconds 17 seconds 17 seconds 17 seconds
between states
Trigger resources 3 Patterns on each pod 3 Patterns on each pod 4 Patterns on each pod §Pattemns evaluatedas 16 Patterns evaluated as
evaluatedas =, ,>,<, evalugtedas =, ,>,<, evalugtedas =, ,>, <, E CE N
., onone pod, or on one pod; or ., onone pod, or 4Rangesevaluatedas 15 Ranges evaluated as
evaluated as =, across evaluatedas=, across evaluated as =, across inrange, notinrange  inrange, not in range
multiple pods; or multiple pods; or multiple pods; or 2 Cocurrence counters — Timers: 2 x (number of
1 range on each pod 1range on each pod 2 ranges on each pod 4HAags modules)—1
4Rags 4 Rags 4Rags Amin 2 Global counters
Amin Armin Ammin 1 Cocurrence counter per
sequence level
4Rags
Armin
Trigger actions Trgger and fill memory Trigger and fill memory Trigger and fill memory CGoto Coto
Trigger and fill memory  Trigger and fill memory
Trigger and goto
Store/ don't store sample
Turn default storing on/ off
Tirmer start/ stopy pause/ resume
Qobal counter increment/ reset
Qccurrence counter reset
Rag set/ clear

= All specifications noted by an asterisk are the performance standards against which the product is tested.
[1] In1.25 G s mode, only the even-numbered channels (0, 2, 4, etc.) are acquired.
[2] The resclution of the hardware used to assign time tags is 4 ns. Times of intermediate states are calculated.
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State/ Timing Modules Specifications and
Characteristics

Agilent Technologies 16760A

Supplemental Specifications and Characteristics (continued)

Synchronous state 1.5 Gof s mode (only 1.25 o/ s mode (only 800 Mb/ s mode 400 Mb/ s mode 200 Mb/ s mode
analysis (continued) available with EB378A available with E5378A
and E5379A probes) and E53794 probes)

Maximum trigger 2 2 4 16 16

sequence levels

Maximum trigger 15/ s 125G s 800 MHz 400 MHez 200 MHz

sequencer speed

Store qualification Default Default Default Default Default and per
sequence level

Maximum global counter N A N A N A NFA 16,777,215

Maximum occurrence N A N A N A N/ A 16,777,215

counter

Maximum pattemn/ range 32bits [3] 32 bits [3] 32 bits [3] F2bits[3] 32 bits [3]

termwidth

Timer value range N A N A N A N/ A 100 ns to 4397 seconds

Timer resolution N/ A N A N/ A N/ A 4ns

Timer accuracy N A N A N A N/ A (10ns + 0.01%of value)

Timer reset latency N A N A N A N/ A 65ns

Datain to BNC port out 150 ns 150ns 150ns 150 ns 150 ns

latency

Hag set/ reset to evaluation N A N A N A N/ A 110ns

latency

[1] In 1.25 G s mode, only the even-numbered channels (0, 2, 4, etc ) are acquired.

[2] The resolution of the hardware used to assign time tags is 4 ns. Times of intermediate states are calculated.
[3] Maximum label width is 32 bits. Wider patterns can be created by "Anding” multiple labels together.

Asynchronous Timing Analysis Conventional Timing Analysis Transitional Timing Analysis
Maximum timing analysis sample rate 800 MHz 400 MHz
Number of channels 34 x (number of modules) Sampling rates < 400 MHz 34 x (number of modules)
Sampling rates = 400 MHz
34 x (number of modules) - 17 [1]
Maximum channels on a 170 (5 modules) 170 (5 modules)
single time base and trigger
Sample period 125ns 25nsto1ms ]
Memory Depth 64 M Samples 32 M Samples[1]

[] With all pods assigned in transitional/ store qualified timing, minimum sample period is 5 ns and maximum memory depth is 16 M samples.
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State/ Timing Modules Specifications and

Characteristics

Agilent Technologies 16760A

Supplemental Specifications and Characteristics (continued)

Asynchronous Timing Analysis Conventional Timing Analysis Transitional Timing Analysis
(continued)

Sample period accuracy (250 ps + 0.01% of sample period) (250 ps + 0.01% of sample period)
Channel-to-channel skew <15ns <15ns

Time interval accuracy

[sample peniod + (channel-to-channel skew) +
(0.01%of time interval)]

[sample peniod + (channel-to-channel skew) +
(0.01%of time interval)]

Minimum data pulse width 1.5 ns for data capture 38 ns for data capture
51 ns for trigger sequencing 51 ns for trigger sequencing
Maximum trigger sequencer speed 200 MHz 200 MHz
‘Tngger resources 16 Pattems evaluatedas =, ,=,<, , 16 Pattems evaluatedas =, ,=,<, ,
15 Ranges evaluated as in range, not in range 15 Ranges evaluated as in range, not in range
2 Edgel glitch 2 Edge/ glitch
(2 Timers per module) -1 (2 Timers per module) -1
2 Jobal counters 2 Jobal counters
1 Qceurrence counter per sequence level 1 Qceurrence counter per sequence level
4Hags, Armin 4Hags, ArmIn
Trigger resource conditions Arbitrary Boolean combinations Arbitrary Boolean combinations
Trigger actions Goto Goto
Trigger and fill memory Trigger and fill memory
‘Tngger and goto ‘Tngger and goto
Timer start/ stop/ pause/ resume Timer/ start/ stop/ pause/ resume
Gobal counter increment/ reset Gobal counter increment/ reset
Occurrence counter reset Occurrence counter reset
Maximum global counter 16,777,215 16,777,215
Maximum occurrence counter 16,777 215 16,777 215
Timer value range 100 ns to 5497 seconds 100 ns to 5497 seconds
Timer resolution 5ns 5ns
Timer accuracy (10ns + 0.01%) (10ns + 0.01%)
Greater than duration 5ns to 83 msin 5 ns increments 5ns to 83 msin 5 ns increments
Less than duration 10ns to 83 ms in 5ns increments 10ns to 83 ms in 5 ns increments
Timer reset latency 60ns 60ns
Data in to BNC port out delay latency 150 ns 150 ns
Hag set/ reset to evaluation latency 110ns 110ns
Environmental
Operating temperature OdegCto45degC
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State/ Timing Modules Specifications and

Characteristics

Agilent Technologies 16760A

Supplemental Specifications and Characteristics (continued)

Bye scan mode 1.5 G s mode 800 Mb/ s mode
Maximum clock rate 155G s 800 ML/ s

Sample position range relative +bnsto 10ns Ansto+4ns

to clock

Sample (time) position resolution 12ps 12ps

Sample position (time) accuracy +/ - (50ps + 001 * sample position) + - (50 ps + 0.01 * sample position)
Number of channels 16*(number of modules) 34*(number of modules)-1
Input dynamic range -30Vdcto+50Wdc -3.0Mdc to+5.0Mdc
Threshold range -30MVdcto+5.0Mic -30Mdcto+5.0Mdc
Threshold resolution 2mv 2nmv

Threshold accuracy + (30 mV+ 1% of setting) + {30 m\V/ + 1% of setting)
Eyuivalent rise time [1] 150 ps 150 ps

Equivalent bandwidth [1] 233G 233G

Minimum detectable pulse width 500 ps 790ps

at minimum signal amplitude [1]

Jitter 10ps RMIS 10ps RMS

Noise floor 2amvVpp 25m\vVpp
Channel-to-channel skew, maximum 100 ps 100 ps

between any two channels

[1] ES378A, E5379A, and E5362A probes only.

Qualified eye scan mode Channels available Timing

In the qualified eye scan mode, a
single qualifier input defines what
clock cycles are to be acquired and
what eyeles are to be ignored in eye
sean acquisition.

Qualified eye scan is supported in
the 16760A in 800 Mb/s eye scan
mode only. Qualified eye scan is
only available for double-edged clock
(double-data-rate).

100

The following channels are not
available for qualified eye sean
measurements.

Master module, Pod 1
Master module, Pod 2, Bit 0, Bit 14,
Bit 1, Bit 15, Bit 2, K-clock
(the qualifier input itself).
All channels on all boards other than
the master board are available for
qualified eye scans.

The analyzer samples the qualifica-
tion signal at the beginning of each
clock cycle (i.e. at the first of each
pair of data transfers). The analyzer
can be configured to treat either the
rising edge or the falling edge of the
clock as the first edge of each clock
cycle. The gqualifier should remain
stable for the entire duration of
each burst.

The qualifier must be pipelined
(delayed) by one clock cycle before
transmittal to the analyzer.
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Oscilloscope Modules Specifications and

Characteristics

16534A Specifications*

Bandwidth dc to 500 MHz

dc offset accuracy (1% of offset + 2% of full scale)

dc voltage measurement accuracy

(1.5% of full scale + offset accuracy)

Time interval measurement
accuracy at maximum sampling rate
on a single scope card, on asingle
acquisition

[(0.005%of DT) + (2&-6 x delay setting) + 100 ps]

Trigger sensitivity (See notes)
» dcto 50 MHz
« 50 MHz to 500 MHz

= 006 full scale
« 013 full scale

Input resistance

1MW 1% 50W 1%

*  Specifications refer to the input to the BNC Lonnector

Notes:

Specifications apply only within  10° Cof the temperature at which the most recent calibration was performed,

- Specifications apply only after operational accuracy calibration is performed in the frame in which the

oscilloscope module is installed.

+  Display magnification is used below 56 miv full scale. For sensitivities from 16 mv'to 56 miv full scale, full scale is

defined as 56 mv;

Characteristics

General

Maximum sampling rate

2G4 s

Number of channels

« 2to 8 using the same
time base and trigger.

+ Upto 10 channels may be installed in a single
16700 frame, or up to 20in a single system using a
16701 expansion frame.

Waveform record length

32768 points
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Oscilloscope Modules Specifications and

Characteristics

16534A Characteristics®

Vertical (Voltage)

Vertical sensitivity range 16 m\v/full scale to 40V full scale
Vertical resolution 8 bits full scale

Rise time (calculated from bandwidth) 700 ps

dc gain accuracy (1.25% of full scale + 0.06% per °Cdifference from
calibration temperature)

dc offset range

Vertical sensitivity Cffset range

« 16 m\V/full scale to 400 mv/ full scale < 2V

= 400 mV/full scaleto 2.0V full scale - 10V

« 20V full scale to 10 Vfull scale < 50V

« 10V full scale to 40V full scale . 250V

Probe attenuation Any ratio from 1:1E9to 1:1&+6

Channel-to-channel isolation (with channel sensitivities equal)

« dc-50MHz - 40dB

« 50 MHz-500 MHz - 30dB

Maximum safe input voltage

< TMW « 250Vdc + peak ac (<10 kHz)

- 50w « S5\Vvims

*  Characteristics refer to the input at the BNC connector
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Oscilloscope Modules Specifications and

Characteristics

16534A Characteristics

Horizontal (Time)

Time base ranges 05ns/ divtoss/ div

Time base resolution 10ps

Delay range

« pretrigger « -32 Kx sample period

= posttrigger « 320 ms or 1.6E7 x sample period, whichever is greater

Time interval measurement accuracy
forsampling rates other than maximum,
for bandwidth-limited signals [signal
risetime > 1.4/ (sampling rate)], on a
single card, on a single acquisition

{(0.005%of D T) + (2E-6 x delay setting)
+[0.1% (sample rate)]}

Time interval measurement accuracy
for 2, 3, or 4 Agilent 16533As or 16534As
operating on a single time base, for
measurements made between channels
on different cards, at maximum

sampling rate

[(0.005%of DT) + (2E-6 x delay setting) + 300 ps

Trigger

Trigger level range (See notes)

1.5 x full scale from center of screen

Trigger modes

« Immediate = Triggers immediately after arming condition is met

« Edge « Triggers on rising or falling edge on channel 1 or
channel 2

« Pattern = Triggers on entering or exiting a specified pattern
across both channels

« Auto condition « Salf-triggers if trigger is not satisfied within
approximately 50 ms after arming

« Bvents delay « The trigger can be set to occur on the nth occurrence
of an edge or pattern, n - 32000

« Intermodule = Arms another measurement module or activates the
port out BNCconnector when the trigger condition is
met

Motes:

Specifications apply only within  10° Cof the temperature at which the most recent calibration was performed.
- Specifications apply only after operational accuracy calibration is performed in the frame in which the

oscilloscope module is installed.

« Display magnification is used below 56 mv full scale. For sensitivities from 16 miv'to 56 miv full scale, full scale is

defined as 96 mv.
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Pattern Generation Modules Specifications
and Characteristics

16720A Pattern Generator Characteristics

Maximum memory depth 16 M\ectors

Number of output channels at 300 MHz clock 24

Number of output channelsat 180 MHz clock 48

Number of output channels at 200 MHz clock 24

Number of output channelsat 100 MHz clock 48

Number of different macros 100

Maximum number of lines in a macro 1024

Maximum number of parameters in a macro 10

Maximum number of macro invocations 1000

Maximum loop count in a repeat loop 20000

Maximum number of repeat loop invocations 1000

Maximum number of " Wait" event patterns 4

Number of input lines to define a pattern 3

Maximum number of modules in a system 5

Maximum width of a vector (in a 5 module system) 240 bits

Maximum width of a label 32 bits

Maximum number of labels 126

Maximum number of vectors in binary format 16 Mvectors

Minimum number of vectors in binary format 4096

Lead Set Characteristics

Agilent 10474A 8-channel Provides most cost effective lead set for the 16522A and

probe lead set 16720A clock and data pods. Grabbers are not included.
Lead wire length is 12 inches.

Agilent 10347A 8-channel Provides 50 Wcoaxial lead set for unterminated signals,

probe lead set required for 10465A BCL Data Pod (unterminated).
Grabbers are not included.

Agilent 10498A 8-channel Provides most cost effective lead set for the 16522A and

probe lead set 16720A clock and data pods. Grabbers are not included.
Lead wire length is 6 inches.

104

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Pattern Generation Modules Specifications
and Characteristics

Data Pod Characteristics

Note: Data Pod output parametrics depend on the output driver and the impedance load of the target
system. Check the device data book for the specific drivers listed for each pod.

Agilent 10461A TIL Data Pod

Cutput type 10H125 with 100 W series *3:‘:, Agilent
104614
Maximum clock 200 MHz TTL CLOCK POD
]
Skew [1] typical < 2 ns; worst case = 4 ns A

FOR USE WITH AGILENT
PATTERN GENERATORS

Recommended lead set Agilent 10474A

—— GND ———y
ELIFTTL —d:l\;'i_/v\\i—’- g8 row -! oo } o
—— 10H125 LLLEERLLd
Agilent 10462A 3-State TTL/ CMOS Data Pod
Quiput type T4ACT11244 with 100 Wseries; 10H125 on non 3-state channel 7[2] *-:f.-; Agilent
1046240
3state enable negative true, 100 KWto GND, enabled on no connect EM%QLEAHLJOD
]
Maximum clock 100 MHz A
FOR USE WITH AGILENT
PATT
Skew [1] typical < 4 ns; worst case = 12ns ﬂfﬂfw
Recommended |ead set Agilent 10474A [ LLTTLTLN]
B | 3-STATE OUTPUTS
BT
Tl Lrrrrril
100W

TAACTIIM | AAA——>

Agilent 10464A ECL Data Pod (terminated)

Cutput type 10H115with 330 W pulldown, 47 Wseries 1;,; Agilent
104649A
: ECL DATA POD
Maximum clock 300MHz (TERMINATED)
|
Skew [1] typical < 1 ns; worst case = 2ns

FOR USE WITH AGILENT |
PATTERN GENERATORS

——— GND ———

Qo
ST 0N T o -
LI T

Recommended lead set Agilent 10474A

2w

P 10H115 : AN
M48W
52V
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Pattern Generation Modules Specifications
and Characteristics

Agilent 10465A ECL Data Pod (unterminated)

Qutput type 10H115 (no termination) “;f‘{» Agilent
10465A
1 ECL DATA POD
Mapimum clock 300MHz (UNTERMINATED)
I
Skew [1] typical < 1 ns; worst case=2ns A

FOR USE WITH AGILENT
PATTERN GENERATORS

Recommended |ead set Agilent 10347A ——GND——
e > FEITTITINT
Agilent 10466A 3-State TTL/ 3.3 volt Data Pod
Qutput type T4LVT244 with 100 Wseries; 10H125 on non 3-state channel 7 [2] }:':E} Agilent
10466A
3 state enable negative true, 100 KWto GND, enabled on no connect S-STATE TTLYL
I
Maximum clock 200 MHz
FOR USE WITH AGILENT
PATTERN GENERAT:
Skew [1] typical < 3ns; worst case=7ns ,—SND—D':S

fE

Recommended lead set Agilent 10474A

]
g

—0 — —

—3-STATEM -

=7
e —
—f—
—_F—
——
g—
2
—_1—

100W

T4NVT244

[1] Typical skew measurements made at pod connector with approximately 10 pR 50 KWioad to GND, worst case
skew numbers are a calculation of worst case conditions through circuits. Both numbers apply to any channel
within a single or multiple module system,

2] Channel 7 on the 3-state pods has been brought out in parallel as a non 3-state signal. By looping this output back
inta the 3-state enable line, the channel can be used as a 3-state enable,
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Pattern Generation Modules Specifications
and Characteristics

Agilent 10469A 5 volt PECL Data Pod

Cutput type 100890 (5V) with 348 ohm pulldown to ground and 42 chmin series };:{ Agilent
10469A
Maximum clock 300 MHz PECL DATA POD
I
Skew [1] typical < 500 ps; worst case = 1 ns A

FOR USE WITH AGILENT
PATTERN GENERATORS

Recommended lead set Agilent 10498A

] 2W
100E.90 AYAVAY
348W
Agilent 10471A 3.3 volt IMPECL Data Pod
Qutput type 100LVEL90 (3.3V) with 215 ohm pulldown to ground and »3& Agilent
42 ohmin series 104a71A
LVPECL DATA POD
Maximum clock 300 MHz I
A
Skew [1] typical < 500 ps; worst case = 1ns FOR USE WITH AGILENT
[} —
Recommended |ead set Agilent 10488A HEHHHHEHH!
g g ~ o e T °|?ﬂ -
N 2W
100L\VELS0 * AVAVAY
215W
Agilent 10473A 3-State 2.5 Volt Data Pod
Quiput type TAAVCI6244 ¥ Agilent
: 10473A
3-state enable negative true, 38 KWto GND, enabled on no connect A A POD
I
Maximum clock 300 MHz
ey
Skew [1] typical < 1.5ns; worst case=2ns —— GND——)
E! HHHE
Recommended |ead set Agilent 10498A = LT
| 3-STATE QUTPUTS
ElTTITIT
(RN

T4A\/C16244

Y

[1] Typical skew measurements made at pod connector with approximately 10 pF' 50 KvWioad to GND, worst case
skew numbers are a calculation of worst case conditions through drcuits. Both numbers apply to amy channel
within a single or multiple module system.

[2] Channel 7 on the 3-state pods has been brought out in parallel as a non 3-state signal. By looping this output back
into the 3-state enable line, the channel can be used as a 3-state enable.
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Pattern Generation Modules Specifications
and Characteristics

Agilent 10476A 3-State 1.8 Voit Data Pod

Quiput type TAAVCI6244 % Agilent
10476A
; 3-STATE
J-state enable negative true, 38 KVWto GND, enabled on no connect 1.8V DATA POD
I
Maximum clock 300 MHz N

[FOR USE WITH AGILENT

PATTERN GENERATORS

Skew [1] typical < 1.5ns; worst case=2ns —— GND——

E

Recommended lead set Agilent 10498A

FERAEAAN
§LITTIT
R AR
74A\C16244 -
Agilent 10483A 3-State 3.3 Volt Data Pod
Qutput type TAAVCI6244 “% Agilent
10483A
3state enable negative true, 38 KWto GND, enabled an no connect 3 A POD
I
Maximum clock 300 MHez A
FOR USE 'iEI'I'H .RGII:JFi;JsT
PATTERN GENERAT!
Skew [1] typical < 1.5ns; worst case=2ns ——— GND——
IE HHHHHHE R
Recommended |lead set Agilent 10498A (Ll
=4 3-5TATE QUTPUTS
LT
(RN
74A\C16244 -
Agilent BB141A LVDS Data Pod
Cutput type 651VDS389 (LVDS datalines) 4 Agilent
10H125 (TTL non-3-state channel 7) E8141A
LVDS DATA POD
S I
3state enable positive true TTL; no connect=enabled A
FOR USE WITH AGILENT
Ma}dmum dOCk m MI—E Pnﬂ.'l;I'EHN GENERATORS
Skew typical < 1 ns: worst case = 2 ns FIETYLITIT:
E 3|-5'I!QT|E l!|>u'|!PJITSIL'-IDG
Recommended lead set: EB142A EELITITIT]

Recommended lead set Agilent 10498A

e5LVDS3 ——m=

ENABLE LVDS DATA OUT

10KW
33V AN 3-STATEINTIL

[1] Typical skew measurements made at pod connector with approximately 10 pF 50 KWioad to GND; worst case
skew numbers are a calculation of worst case conditions through circuits. Both numbers apply to any channel
within a single or multiple module system.
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Pattern Generation Modules Specifications
and Characteristics

Data Cable Characteristics Without a Data Pod

The Agilent 16720A and 16522A data cables without a data pod provide an ECL terminated (1 KWto
—52V) differential signal (from a type 10E156 or 10E154 dniver). These are usable when received by
adifferential receiver, preferably with a 100 VWtermination across the lines. These signals should
not be used single ended due to the slow fall time and shifted voltage threshold (they are not BECL

compatible).
16720A 325V
470W
10E156 * E
or Differential
10514 b » Otput
470W
325V
16522A 52V
1kW
10E156 > i .
or Differential
106154 O ° »  utput
1KW
52V
16720A and 16522 CABLE PIN OUTS
GodGnd 7 5 6 4 3 2 1 0
DM Mmoo oo oo | Data Cable
PP R Qo] (PodEnd)
| i I Il | | | I |
52 +5 T [ 3 2 1 0
Gnld Gnd nlrr \'-".'Ill'h NEI'I'? ru.- c'TE!'N NIZ l.L'Elﬂl'l'l ml.
oottt b cbon | Clock Cable
PPEPDDDE PG| (Pod End)
-5.I2 -I5 M\Ina waln.\l;;mln:-lunjm n:: cu!out r:c,
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Pattern Generation Modules Specifications
and Characteristics

Clock Cable Characteristics Without a Clock Pod

The Agilent 16720A and 16522A clock cables without a clock pod provide an ECL terminated

(1 KWto—52V) differential signal (from a type 10E164 dnver). These are usable when received by a
differential receiver, preferably with a 100 Wiermination across the lines. These signals should not be
used single ended due to the slow fall time and shifted voltage threshold (they are not EQL compatible).

7
10E116 100W Qock In
R 8

_ 11,13, 15
10H125 100W Wait 1,2, 3IN
R 12,14, 16
—325V
215W
10E164 Clock Cut
o >
215 W
325V
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Pattern Generation Modules Specifications

and Characteristics

Clock Pod Characteristics

10460A TIL Aock Pod

Qock output type 10H125with 47 Wseries; true & inverted

Clock output rate 100 MHz maximum

Qlock out delay approximately & ns total in 14 steps (16720A
only); 11 ns maximum in 9 steps (16522A

only)

Qock input type TTL— 10H124

CQock input rate dcto 100 MHz

Pattern input type TTL— 10H124 (no connect is logic 1)

(Qlock-in to dlock-out approximately 30 ns

Pattern-in to recognition approximately 15 ns + 1 clk period

Recommended lead set Agilent 10474A

10463A ECL Qlock Pod

Qock output type 10H116 differential unterminated; and differ-
ential with 330 Wto —-5.2V and 47 Wseries

Clock output rate 300 MHz meaximum

Qock out delay approximately & ns total in 14 steps (167204
only); 11 ns maximum in 9 steps (165224

only)

Qock input type EQL— 10H116 with 50 KWto —5.2v

Qock input rate dc to 300 MHz

Pattern input type ECL— 10H116 with 50 KW (no connect is
logic 0)

Qock-in to dlock-out approximately 30 ns

Pattern-in to recognition approximately 15 ns + 1 clk period

Recommended lead set Agilent 10474A

E{ Agilent

10460A
TTL CLOCK FOD

FOR USE WITH AGILENT
PATTERN GENERATORS

l,
J

= CLK OUT —
= CLKQUT— |s=m

= NG
NG
=—NC
—NC
—WAIT2 —
—WAIT 1—
—WAIT O —
= CLK IN =——

10H125

WAIT
CLKin

10H124

- Agilent
10463A
ECL CLOCK POD

(Terminated/
Unterminated)

A
FOR USE WITH AGILENT
PATTERN GENERATORS

——GND——

E

=NC

= NG

= CLEOUT T—
= CLEOUT T=
= CLEKOUT U=
= CLKOUT U=
—wWarrTz—
= WAIT | —
— WAIT 0 —
= CLK IN—

10H116

10H116 47W  ClKout

M
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Pattern Generation Modules Specifications

and Characteristics
10465A 5 volt PECL Qock Pod
Cock output type 100EL.90 (5V) with 348 ohm pulldown to ¥ Agilent
ground and 42 chm in series 10468A
PECL CLOCK POD
Qlock output rate 300 MHz maximum I
Cock out delay approximately B_ns td_d in 14 steps (16720A FOR USE WITH ACILENT
only); 11 ns maximum in 9 steps (165224 —— BND——y
only) | AR |
| AL
- . shasos
Qock input type 100891 PECL (5V), no termination sedbalEEEzs
Lieiiriningg
Qock input rate dc to 300 MHz
Pattern input type 100891 PECL (5V), no termination (no
connect is logic 0) — 2w
100820 AVAYAY,
Qock-in to dlock-out approximately 30 ns U8W
Pattern-in to recognition approximately 15 ns + 1 clk period
Recommended lead set Agilent 10498A
100EL.91
10470A 3.3 volt IVPECL Qlock Pod
Qock output type 100LVEL90 (3.3V) with 215 ohm pulldown to ;f(— Agilent
ground and 42 ochm in series 10a70A
LVPECL CLOCK POD
Clock output rate 300 MHz meaximum I
A
Cock out delay approximately & ns total in 14 steps (16720A R e TH ACILENT
only); 11 ns maximum in 9 steps (165224 —— GND——
o) s
Qock input type 100LVELS1 LVPECL (3.3V), no termination M§E§§§§§§
=220 oo o
SNNNANEREE S
Qock input rate dc to 300 MHz
Pattern input type 100LVE91 LVPECL (3.3V), no termination oW
nect is logic 0
(no connect is logic 0) | 100LVELSD AN
Qock-in to dlock-out approximately 30 ns 15W
Pattern-in to recognition approximately 15 ns + 1 clk period
Recommended lead set Agilent 10498A
100LVELS1

12

Artisan Technology Group - Quality Instrumentation ...

Guaranteed | (888) 88-SOURCE | www.artisantg.com

CLKIn

CLKIn



Pattern Generation Modules Specifications

and Characteristics

10472A 2.5 volt Cock Pod

Qock output type TARCI6244

Clock output rate 200 MHz maximum

Qock out delay approximately & ns total in 14 steps (167204
only); 11 ns maximum in 9 steps (165224

only)

Qock input type TAAVCI6244 (36V max)

Qock input rate dc to 200 MHe

Pattern input type T4AVC16244 (36V max; no connect is logic 0)

Clock-in to clock-out approximately 30 ns

Pattern-in to recognition approximately 15 ns + 1 clk period

Recommended |ead set Agilent 10498A

10475A 1.8 volt lock Pod

Qock output type TARVCI6244

Qlock output rate 200 MHz maximum

Qock out delay approximately & ns total in 14 steps (167204
only); 11 ns maximurm in 9 steps (16522A

only)

Qock input type TAAVCI6244 (36V max)

Qock input rate dc to 200 MHz

Pattern input type T4AWC16244 (3.6 max; no connect is logic 0)

Qock-in to dlock-out approximately 30 ns

Pattern-in to recognition approximately 15 ns + 1 clk period

Recommended |ead set Agilent 10498A

2{ Agilent

10472A
2.5V CLOCK POD

I
Ay

[FOR USE WITH AGILENT
PATTERN GENERATORS

l,
J

= CLK OUT —
= CLK OUT —
= NC
—NC

= NG
= NC
—wWaT: —
—WAIT 1—
= WAIT 0 —
= CLK IN —

ClKout

=] T4AVCI16244 >

WAIT

| T4AVCI6244
' CLKin

-z Agilent
10475A
1.8 V'CLOCK POD

I
A

FOR USE WITH AGILENT
PATTERN GENERATORS

l,
J

NG

—=NC

= CLK OUT —

= CLKOUT— |am
=NC

—NC

= WAIT 2 —
—WAIT 1—
—WAIT 0 —

= CLKIN—

CLKout

=] T4AVC16244 >

WAIT
CLKin

| TAAVCI16244
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13



Pattern Generation Modules Specifications

and Characteristics

10477A 3.3 voit Clock Pod 4 Agilent
10477 A
Clock output type T4AVC16244 3.3 V CLOCK POD
: I
Qlock output rate 200 MHz maximum A
FOR USE WITH AGILENT
Clock out delay approximately 8 ns total in 14 steps (167204 PATTERN SENERATORS
only); 11 ns maximum in 9 steps (165224 EEEI
v LT[LL]
Qock input type TAAVCI6244 (36V mex) so¥fEeoEEEy
LLLLIrnnl
Qock input rate dc to 200 MHz
Pattern input t TAAVC16244 (3.6V max; ect islogic 0 — dKout
ermn input type (36Vmax; no connect is logic 0) T4AVCIE244
Qock-in to dlock-out approximately 30 ns
Pattern-in to recognition approximately 15 ns + 1 clk period WAIT
Recommended lead set Agilent 10498A = TAACIRM CLKin
BE3140A LVDS Clock Pod
CQock output type B5LVDS179 (LVDS) and 10H125 (TTL) -f;f,:{~ Agilent
E8140A
Qock output rate 200 MHz maximum (VDS and TTL) LVDS CLOCK POD
Clock out delay approximately 8 ns total in 14 steps FOR USE it AGILENT
PATTERN GENERATORS
Cock input t B5LVDS179 (VDS with 100 ohm, ——s—
Qock input rate dc to 150 MHz (LVDS) ggé B
Pattem input type 10H124 (TTL) (no connect = logic 1) =xx :
Qock-in to dlock-out approximately 30 ns
Pattern-in to recognition approximately 15 ns + 1 clk period
Recommended |ead set Agilent 10498A
| 10H125 CLKCUTTIL
65LBDS179 CKOUTLVDS
* CLKIN LVDS
B65LVDS179 100w
CKIN VDS
| o124 WAITIN TTL

114

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com




Trade-In, Trade-Up

Advance to the Latest Technology with Agilent’s “Trade-Up” Program

Comprehensive Economical

Convenient

+ Purchase from an extensive « Upgrade for less

= Smply call your local Agilent

list of Agilent test and « Stretch your test sales office
measurement products equipment budget « Mention Agilent Promotion 4.65
« Trade in awide variety of + Reduce suppart costs for « Let us evaluate your savings
test equipment for aging equipment opportunities
substantial credit
How to Upgrade for Less:
Purchase... Tradein... Receive...
Higible New Agilent Product Similar{ 1] Agilent Product Agilent’s “buy-back” price[2]

[1] A “similar” product is considered to be part of the same product family (for example, oscilloscope for

oscilloscope) with comparable functionality and application.

[2] Agilent's "buy-back” price varies based on the model, option configuration, and age of the trade-in product.

Terms and Conditions '

+ This offer is void where prohibit-
ed. .
+ This offer applies to end-user cus-
tomers only. Rental companies
and equipment brokers are exclud-
ed. .
+ This offer is applicable to the
return of fewer than 10 products
or $100,000 (U.S. dollars) in trade-
in credit.
+« The total trade-in credit may not ‘
exceed 100% of the cost of the eli-
gible new product(s). Any credit in
excess of that amount may not be ‘
applied toward a later purchase.
+ Trade-in credit amounts and prod-
uct eligibility are subject to change
at any time without advance
notice.

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com

Refurbished Agilent equipment is
not eligible for purchase under
this program.

All trade-in products must be in
working condition and have no
interior, exterior, or performance
modifications.

To ensure timely release of credit,
all trade-in products must be
returned to Agilent within 30 days
after receipt of the newly pur-
chased Agilent product.

Customer is responsible for all
costs associated with shipping the
trade-in product(s) to Agilent.
Additional requirements may
apply. Please contact your

local Agilent sales office for
information.
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Ordering Information

Mainframes and Mainframe Accessories

Product Number Description Includes
167008 Modular mainframe with five measurement - (ne DIN keyboard
module slots and one emulation or multiframe = (nethree-button DIN mouse
module slot = (neten-conductor, flying lead cable for target control port
= Training kit

- Cneinternal CD ROM drive
- Oneinternal 3.5" floppy drive

167028 Modular frame with built-in 800x600 LCD display Same as 167008 plus.
with touchscreen. Includes five measurement - 121" touchscreen display
slots and one emulation or multiframe - Display knobs
module slot - Dedicated hot keys
167018 Expansion frame with five measurement module 1ft. and 3 ft. interface cables
slots and two emulation module slots. Requires a
167004 B or 167024/ B
1184A Testmobile 4 wheeled equipment cart specifically designed Drawer, keyboard tray, mouse tray, strap for
to carry the 16700 Series logic analyzer, stabilizing monitor

expansion frame, and monitor

Mainframe Qptions
Option Description 16700B or 16700A or 16701B 16701A
Number 167028 16702A
001 Add 17-inch 1280x1024 monitor
003 Performance option. Up to 256 MBytes total system
RAM, 4 MBytes total video RAM. (256 MB) (160 MB)
004* Add external CD-RCM drive and cable
008 External, auxiliary 18 GByte hard disk drive
009 Removable internal hard disk
012 Multiframe option
083 Add service guide
1av Add rack-mount kit (all but 167028)
AXC Equipment shelf (167028 only)
ABJ Japanese localization
W17 Convert standard warranty to one year on-site warranty
W30 Extend standard warranty to three year retum-to-Agilent warranty
Ws0 Extend standard warranty to five year retum-to-Agilent warranty

* Built-in CO-RCM drive standard on 167008 Series

116
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Ordering Information

E5850A Logic Analyzer - Infiniium Oscilloscope Correlation Time Fixture

Product Number Description Includes
E5350A Logic analyzer - Infiniium oscilloscope time All BNC cables needed to connect to logic analyzer and
correlation fixture oscilloscope

Agilent 1184A Testmobile

cables, power cords)

Weight

The Agilent 1184A testmobile gives
you a convenient means of organizing
and transporting your logic analysis
system mainframes and accessories.

The testmobile includes the following:

+« Drawer for accessories (probes,

+«  Keyboard tray with adjustable tilt

and height

+ Mouse extension on keyboard
tray for either right or lefl hand

operation

+ Locking caslers for stability on

uneven surfaces

+  Strap Lo stabilize the monitor

+  Load limits: Top tray: 68.2 kg
(150.0 1b.) Lower tray: 68.2 kg
(150.0 1b.) Total: 136.4 kg

(300.0 Ib.)

s Y s |

Max Net Max Shipping

Fgure 7.1. Agilent 1184A testmobile cart.

1184A  480kg(1060lb) 590kg(13001bs)

~\

J

L e 0 V)
5842 . 2438 7747
(80~ ©6) — = (30.5) g
o |
1905
E‘f:‘; —|| 75 7722 486 S 866.1
(304) (190 (90 (34.1)
= 1] 1
M s @ O 0 O
(25.7) ‘*— {234)‘% 1
116.8
Dirensions: rm (inches) (46)

Fgure 7.2. Agilent 1184A testmoblle cart dimensions,
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Ordering Information

Measurement Module Compatibility Table

Measurement Model Description 16700 16600A 16500C" 165004/ B*
Muodule Category Number Series Series
State and Timing 16510A* 25 MHz State; 100 MHz Timing; 1 Kmemory depth
16510B* 35 MHz State; 100 MHz Timing; 1 Kmemory depth
165404/ 16541A° 100 MHz State; 100 MHz Timing; 4 Kmemory depth
165400 165410" 100 MHz State; 100 MHz Timing; 16 Kmemory depth
165427 100 MHz State; 100 MHz Timing; 1 M memory depth
16550A* 100 MHz State; 500 MHz Timing; 4/ 8 Kmemory depth
16554A* 100 MHz State; 250 MHz Timing; 512 K/ 1 M memory depth
165554/ 165550 110 MHz State; 500 MHz Timing; 2/ 4 M memory depth
165564V 169560 100 MHz State; 400 MHz Timing; 2/ 4 M memory depth
16557/D 140 MHz State; 500 MHz Timing; 2/ 4 M memory depth
16710A 100 MHz State; 500 MHz Timing; 8 Kmemory depth
16711A 100 MHz State; 500 MHz Timing; 32 Kmemory depth
16712A 100 MHz State; 500 MHz Timing; 128 Kmemory depth
16715A 167 MHz State; 667 MHz Timing; 2/ 4 M memory depth
16716A 167 MHz State; 667 MHz Timing; 2 GHz Timing Zoom;
512K 1 M memory depth
16717A 333 MHz State; 667 MHz Timing; 2 GHz Timing Zoom;
2/ 4M memory depth
16718A" 333 MHz State; 667 MHz Timing; 2 GHz Timing Zoom,
& 16 M memory depth
16719A* 333 MHz State; 667 MHz Timing; 2 GHz Timing Zoom;
32/ 64 M memory depth
16740A 200 MHz State; 800 MHz Timing; 2 GHz Timing Zoom
2/ 1M memory depth
16741A 200 MHz State; 800 MHz Timing; 2 GHz Timing Zoom
& 4 M memory depth
16742A 200 MHz State; 800 MHz Timing; 2 GHz Timing Zoom
32/ 16 M memory depth
16750A 400 MHz State; 800 MHz Timing; 2 GHz Timing Zoom,
4/ 8 M memory depth
16751A 400 MHz State; 800 MHz Timing; 2 GHz Timing Zoom;
16/ 32 M memory depth
16752A 400 MHz State; 800 MHz Timing; 2 GHz Timing Zoom;
32/ 64 M memory depth
16760A 1.25 G/ s State; 800 MHz Timing; 34 channel;

64 M memory depth

*  Discontinued products.
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Ordering Information

Measurement Module Compatibility Table (continued)

Measurement Model Description 16700 16600 16500C" 165004/ B*
Muodule Category Number Series Series
Oscilloscope 16530A/ 16531A* 2 Channel; 100 MHz Bandwidth; 400 MSa/ s;
4 Kmemory depth
16532A* 2 Channel; 250 MHz Bandwidth; 1 G5/ s;
8 Kmemory depth
16533A* 2 Channel; 250 MHz Bandwidth; 1 G5/ s;
32 Kmemory depth
16534A 2 Channel; 500 MHz Bandwidth; 2 G54/ s;
32 Kmemory depth

High Speed Timing ~ 16515A/ 16516A* 1 GHz Timing; 8 Kmemory depth

16917AV 16518A 4 GHz Timing; 1GHz Synchronous State;
64 Kmemory depth

Pattern Generator 165204 16521A" S0 MV 5, 4 Kmemory; 12 Channel

16522A% 200 MV s; 258 Kmemory; 100 MHz in 40 Channel;
200 MHz in 20 Channel
16720A 300 MV s; 180 MHz In 48 Channel, 16 MV memory;
300 MHz in 24 Channel, 8 MV memory
Emulation E5001A Emulation Module Products
E5901B Bmulation Module Products

*  Discontinued products.

Options for Agilent 16700 Series State/ Timing Modules

Agilent Module Product Numbers Option Option Description
16517A/ 16518A 0B3 Add service manual
16710A 1BP MIL-STD-45662A calibration with test data
16711A WAT Convert standard warranty to one-year on-site warranty
16712A
16715A
16716A
16717A
16750A
16751A
16752A
16760A 010 add one E5378A, single-ended, 34-channel probe
011 add one E5379A, differential, 17-channel probe
012 add one E5380A, Mictor-compatible probe
013 add one E5382A, single-ended flying lead probe set
0B3 Add service manual (available April 2001)
ABJ MIL-STD-45662A calibration with test data (available April 2001)
W17 Convert standard warranty to one-year on-site warranty

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com
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Ordering Information

Agilent Wedge Probe Adapters

IC Leg Spacing Number of Quantity of Probe Model
Signals Probes Shipped Number
05mm 3 1 EX613A
05mm 3 2 E2613B
05mm 8 1 EX614A
05mm 16 1 E2643A
065mm 3 1 E2615A
065mm 3 2 EX615B
065mm 8 1 EX616A
065mm 16 1 E26144A

Agilent Bastomeric Probing Solutions

Package Type ICLeg Spacing Probe Model Number

240-pin PQFPY OOFP 05mm E5363A Probe. E5371A 1/ 4 flexible cable
208-pin PQFP OQFP 0.5mm E5374A Probe. E5371A 1/ 4 flexible cable
176-pin PQFP 05mm E5348A Probe. E5349A 1/ 4 flexible cable
160-pin QP 05mm E5377A Probe. E5349A 1/ 4 flexible cable
160-pin PQFPY OOFP 0.65mm E5373A Probe. E5349A 1/ 4 flexible cable
144-pin POFPY OOFP 0.65mm E5361A Probe. E5340A 1/ 4 flexible cable
144-pin TOFP 0.65mm E5336A Probe. E5340A 1/ 4 flexible cable
120
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Ordering Information

Options and Accessories for Agilent 16534A Oscilloscope Modules

Agilent Option Cption Description
- 0 + Add one Agilent 11454, dual, active 750 MHz probe
- ABJ + Japanese user s reference
« 0BO + Delete manuals
- 1BP + MIL-STD 45662A calibration with test data
- 0B3 + Add service manual
« 0BF + Add programming manual set for a 16500 (nat required for a 16700)
< W17 + Convert standard warranty to one-year-on-site warranty
« W03 + Convert standard warranty to 90-day-on-site warranty
Agilent Model Number Accessory Description
11444 800 MHz active probe (power for two Agilent 1144A active probes is provided by the
Agilent 16533A and 16534A) (requires 01144-61604 power splitter to operate two 1144As)
0114461604 Power splitter. Allows operation of two Agilent 1144A active probes from one Agilent 16533A or 16534A
1145A 750-MHz dual, active probe (power for Agilent 1145A active probes is provided by the Agilent 16533A and 16534A)
1141A 200 MHz differential probe (requires an Agilent 1142A power supply)
11424 Probe power supply
10442A 10:1, 500-0hm 1.2pF oscilloscope probe
10443A 20:1, 1000-ohm, 1.2pF oscilloscope probe

Options for Agilent 16720A Pattern Generator Modules

Agilent Option Cption Description

- oM + TTLclock pod and 6" lead set (104604 and 10498A)

- 013 3state TT/ OMCS data pod and 6" lead set (10462A and 10498A)
- 014 TTL datapod and 6" lead set (10461A and 10498A)

- 015 25V dock podand 6” lead set (104724 and 104984)

- 016 25V 3state data pod and 6" lead set (10473A and 10498A)

- 017 3.3V clock podand 6" lead set (104774 and 10498A)

- 018 3state TTL/ 3.3V data pod and 6” lead set (10483A and 10498A)
- 2 EQL clock pod and 6" lead set (10463A and 10498A)

- 022 EQL terminated pod and 6" lead set (104644 and 10498A)

- 023 EQL unterminated pod and 50 Wshield coaxial lead set (104654 and 10347A)
- 031 5VPECOL clock pod and 67 lead set (10468A and 10498A)

- 032 5V PECL data pod and 6" lead set (104694 and 10498A)

- 033 33VIMPECL clock pod and 6" lead set (10470A and 10498A)

- 034 33VIVPECL datapod and 6 lead set (10471A and 10498A)

- oM 1.8V clock pod and 6" lead set (10475 and 10498A)

- 042 1.8V 3state data pod and 6" lead set (10476 and 10498A)

. 051 VDS clock pod and 67 LVDS lead set (E8140A and EB142A)

- 052 VDS datapodand 6" VDS lead set (E5141A and E8142A)

- 0B3 Add service manual

« W17 Convert to one-year on-site warranty

< W30 3 years return for repair service

« W50 5 years retumn for repair service

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com
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Ordering Information

Accessories for Agilent 16720A Pattern Generator Modules

Accessories Description Accessories Description

Model Number Model Number

10460A TTL clock pod 10476A 3-state 1.8 volt data pod

10461A TTL data pod 10477A 3.3 volt clock pod

10462A 3-state TTL/ QMO8 data pod 10483A 3-state TTL/ 3.3 volt data pod

10463A 10463A EQL clock pod 10498A 8-channel probe lead set, 6" long
10464A ECL data pod (terminated) 10347A 8-channel 50-ohm shielded coaxial probe lead set
10465A ECL data pod (unterminated) 5000-4356 Grabbers, surface mount, package of 20
10466A 3-state TTL/ 3.3V datapod 5059-0288 Grabbers, through hole, package of 20
10468A 5volt PECL clock pad 10211A ICprobe clip, 24-pin dual in-line package
10460A 5 volt PECL data pod 10024A ICprobe clip, 16 pin dual in-line package
10470A 33 volt LVPEQL clock pod E2421A SOCdlip adapter test kit (Pomona 5514)
10471A 3.3 volt LVPEQL data pod E2420A Qued clip adapter test kit (Pormona 5515)
10472A 25volt clock pod EB140A LVDS clock pod

10473A 3-state 2.5 volt data pod EB141A VDS data pod

10474A 8-channel probe lead set, 12" long EB142A LVDS lead set

10475A 1.8volt clock pod

Product Numbers and Option(s) for Agilent 16700 Series
Post-Processing Tool Sets

Product or Cption Number Description

B4600B + System Performance Analysis (SPA) Tool Set
B4601B + Serial Analysis Tool Set

B46058 + Tool Development Kit

B46208 + Source Correlation Tool Set

B46408 + Data Communications Tool Set

Available for all Tool Sets

#0D4 Do not install tool set (instructs factory to ship tool set
separately from any 16700 Series systerm on the order)

122
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Third-Party Solutions

Our solutions partners offer a wide
array of accessory products for the
Agilent Technologies logic analysis
systems. Agilent's solution partners
offer complementary products cover-
ing probing elips, specialized analysis
probes for over 200 microprocessors,
and software tools for ASIC emula-
tion and test system design.

See the Processor and Bus Support
For Agilent Technologies Logic
Analyzers (p/n 5966-4365) document
Tor contact information concerning
these vendors.

Artisan Technology Group - Quality Instrumentation

Solutions Partner Application Focus Contact Information

Advanced Logic Design (ALD) Product design services (digital)  www.ald.com

Aptix ASICemulation www aptix.com

JM Engineering (JMB) Probing (solutions for WWW JIMecorp.com
SMT parts)

American Anium Intel emulators and probes WWWwW arium.com

Advanced RISCMachines Microprocessor core [P WWW arm.com

(ARM)

CAD-UL Software programming tools www cadul com

Corelis Analysis probes for various www.corelis.com
microprocessors and buses

Diagonal Manufacturing test suite www diagonal .com
software

Emulation Technologies (ET) Probing www emulation.com

Burope Technologies Embedded system design www europe-technologies.com
tools and services

FuturePlus Systerms Analysis probes for computer www futureplus.com
buses

Green Hills Software, Inc Debugger and compiler www ghs.com

(GHS) software for Motorola
MiCroprocessors

Ironwood High-density VLS| www ironwoodelectronics.com

interconnect solutions

Lital Hectronics, Inc. Mil-spec computer boards www lital com

Mobile Media Research POMQA focused development www mobmedres.com
tools

Microtec (Mentor Graphics Debuggers and compilers www mentor.com/ embedded

Embedded Software Division)

Pomona Bectronics Supplier of accessories for www pomonaelectronics.com
electronic test instruments

DIAB-SDS Debuggers, compilers www diabsds.com

Sline Probing and manufacturing phone only: 719-390-9425
services

SynaptiCAD Waveform simulation www syncad.com
analysis software

WindRiver Embedded RTOS www windriver.com
development tools
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Support, Warranty and Related Literature

Support and Services

Agilent's support services comple-
ment your logic analysis system to
provide a complete solution to your
digital design and debug problems.
By taking advantage of Agilent's
expertise you can concentrate on
your particular design projects and
applications, rather than your debug
tools, resulting in increased produc-
tivity.

Related Literature

Publication Title

Warranty

Agilent hardware products are war-
ranted against defects in materials
and workmanship for a period of one
year from date of shipment. Some
newly manufactured Agilent products
may contain remanufactured parts,
which are equivalent to new in per-
formance. If you send us a notice of
such defects during the warranty
period, we will either repair or
replace hardware products that prove
to be defective.

Publication Type

Agilent soltware and lirmware prod-
ucts that are designated by Agilent
Tor use with a hardware product are
warranted for a period of one year
Tfrom date of shipment to execute
their programming instructions when
properly installed. I you send us
notice of defects in materials or
workmanship during the warranty
period, we will repair or replace
these produets, so long as the defect
does not result from buyer supplied
hardware or interfacing. The
warranty period is controlled by the
warranty statement included with
the product and begins on the date
of shipment.

Publication Number

Processor and Bus Support For
Agilent Technologies Logic Analyzers

Configuration Guide

5066-4365E

Probing Solutions for
Agilent Technologies Logic Analysis Systerms

Product Overview

5068-4632E

Emulation and Analysis Solutions for
the Motorola MPC8XX Microprocessors

Product Overview

5066-2866E

Emulation and Analysis Solutions for

the Motorola/ IBM PowerPCEXX Microprocessors

Product Overview

5066-2868E

Emulation and Analysis Solutions for the

Motorola/ 1IBM Power PC 740/ 750 Microprocessors

Product Overview

5066-286/E

Agilent E2487C Analysis Probe & Agilent E2492B/ G E
Probe Adapter for Intel Celeron Pentium 11/ 11l and

Pentium I/ 11l Xeon Processors

Product Overview

5068-2421E

Emulation and Analysis Solutions for
ARMT and ARMA Microprocessors

Product Qverview

5066-3442E
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Agilent Technologies” Test and Measurement Support, Services, and Assistance

Agilent Technologies aims to maximize the value you receive, while minimizing your risk and
problems. We strive to ensure that you get the test and measurement capabilities you paid
for and obtain the support you need. Cur extensive support resources and services can help
you choose the right Agilent products for your applications and apply them successfully.
Every instrument and system we sell has a global warranty. Support is available for at least
five years beyond the production life of the product. Two concepts underlie Agilent s overall
support policy: " Qur Promise" and " Your Advantage.”

Qur Promise

Qur Promise means your Agilent test and measurement equipment will meet its advertised
performance and functionality. YWhen you are choosing new equipment, we will help you
with product information, including realistic performance specifications and practical
recommendations from experienced test engineers. \When you use Agilent equipment,

wae can verify that it works properly, help with product operation, and provide basic
measurement assistance for the use of specified capabilities, at no extra cost upon request.
Many self-help tools are available.

Your Advantage

Your Advantage means that Agilent offers a wide range of additional expert test and
measurement services, which you can purchase according to your unique technical and
business needs. Solve problems efficiently and gain a competitive edge by contracting with
us for calibration, extra-cost upgrades, out-of-warranty repairs, and on-site education and
training, as well as design, system integration, project management, and other professional
engineering services. Experienced Agilent engineers and technicians worldwide can help
you maximize your procuctivity, optimize the return on investment of your Agilent
instruments and systems, and obtain dependable measurement accuracy for the life of
those products.

Agilent T&M Software and Connectivity

Agilent s Test and Measurement software and connectivity products, solutions and
cleveloper network allows you to take time out of connecting your instruments to your
computer with tools based on PCstandards, so you can focus on your tasks, not on your
connections. Msit www.agilent.conv find/ connectivity for more information.

E Agilent Email Updates

www.agilent.com/find/emailupdates
Gef the latest information on the produets and applications you seleet.

Microsoft is a US registered trademark of Microsoft Corporation.

Netscape is a U.S. trademark of Netscape Corporation.

Windows and Windows NT are U.S. registered trademarks of Microsoft Corporation.
Fentiumis a US registered trademark of Intel Corporation.

UNIXis a registered trademark of the Cpen Foundation,

PostsScript is a registered trademark of Adobe Systers.

www.agilent.com

By internet, phone, or fax, get assistance with
all your test & measurement needs

(Online assistance:
www_agilent comy find/ assist

Phone or Fax
United States:
(tel) 800 452 4844

Canada:
(tel) 877 894 4414
(fax) 905 282 6495

China:
(tel) 800 8100180
{fax) 800 820 2816

Europe:
{tel) (31 20) 547 2323
(fax) (31 20) 547 2390

Japan:
(tel) (81) 426 56 7832
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