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Welcome to the Hewlett-Packard Logic
Analysis System! The HP 165008 Logic
Analysis System is designed to be the
easiest system to use, ever. Its modular
design ailows you to configure it with just
the measurement modules vou need now,
yvet add other modules later.

This reference explaing the operation of
the system mainframe and Intermodule

menus. Also included is information on

the most common system options,

Organization

When you order the HP 16500B, you get
two binders (one is extra for later use).
The mainframe reference information is
found behind the first tab "HP 166008
Mainframe.”

Information on the optional keyboard,
mouse, and the HP 165601 A Expansion
Frame is found behind the second tab,
"System Options.” As you accumulaie
other system options, place these
references behind this tab.

Behind the third tab "Common Module
Operations” is information common to

most modules, like installing modules,

using symbols, and assigning labels.

As you purchase additional measurement
modutes, place their references as the
back of this binder or in the second
binder.
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@ Chapter 2 discribes the mainframe’s System Configuration menu.

® Chapter 3 discribes the HP-IB and RS-232C interfaces. They are used for
printing screens and computer controlied measurements.

® Chapter 4 explains how to print screens fo various graphics printers.
e Chapter 5 discribes the flexible disk and hard disk operations.

& Chapter 6 describes the System Utilities menu. Adiustments to the
real-time clock, touch calibration, and screen colors are made here,

® Chapter 7 explains how to make intermodule measurements.
@ Chapter 8 lists the instrument specifications and characteristics.

# Chapter 9 explains the general instrument maintenance and repacking
information, Also included is a description of the self-test that is
performed when the instrument is turned on.

¢ Chapter 10 describes all system and disk error messages.

What is in the System Options?
¢ Chapter 1 explains the keyboard and mouse options.

¢ Chapter 2 describes the HP 16601A Expansion Frame option. Even
though you may not have purchased these options yet, keep this
information for possible future use.

What is in the Common Module Operations?
@ Chapter 1 gescribes assigning labels.

s Chapter 2 describes using symbols.
@ Chapter 3 explains the general instaliation for individual modules.

Where to go next

If you haven't already read Setting Up The HP 16500 Logic Analysis
System, please read it before continuing,

MS-DOS® isa US registered trademark of Microsoft Corporation.
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The HP 165008

The HP 165008 is the mainframe of the Hewlett-Packard Logic
Analysis System. It offers a modular structure for plug-in cards with a
wide range of state, timing, oscilloscope, and pattern generator
capabilities. This aliows you to configure the HP 165008 using only
the modules you need in order to perform a desired measurement or
set of measurements, while giving you the flexibility to change or
update them later,

The Logic Analysis System provides both experienced and first-time
users with powerful measurement capabilities. The pop-up menus
and color graphics lead you through setups and measurements guickly
and easily, without the need to memorize a lot of steps. By touching
the appropriate fields or using the cursor of either the optional mouse
or keyboard, you can perform functions, configure menus, and move
from one menu to another.

With the intermodule capabilities of the Logic Analysis System, you
can make interactive measurements between modules. This allows
you to configure modules to interact with each other, using the
triggering capabilities of one module and the acquisition capabilities of
another.

System Options

The HP 16501A is the add-on mainframe for expanding the module
capacity of the HP 16500B. When the HP 16501A is connected to the
HP 165008, they function as a single ten-card system which is turned
on and controlled by the HP 16500B. The HP 16501A forms a tightly
coupled system with the HP 165008, permitting each of the two
mainframes to arm or trigger any module from any other module,

An optional LAN interface is available for direct connection to
computers located on an Ethernet local area network (LAN). The
LAN interface enables you to upload measurement data for the most
comprehensive post-processing needs and easy access to data files.




Key Features

The key features of the HP 165008 are:

Modular mainframe with five card slots.

Y-inch color monitor.

Touchscreen with on/off control.

Battery backed Real-time clock.

Programmable PORT IN voltage level and edge selection.
3.5-inch flexible disk drive with DOS and LIF format support.

170 Mbyte hard disk drive with DOS format support.
Intermodule triggering and 2 ns time correlation of acquired data.
HP-IB and RS-232C interfaces for:

.— Hardcopy output to a printer

- Controller interface.

See Also

Optional Features

The optionai features of the HP 165008:

HP 16501 A Expansion Frame. Increase available card slots 1o ten when
you connect the expansion frame to an HP 166008,

Mouse.

Keyboard.

Ethernet LAN interface.

Expandable system memory up to 64 Mbytes.

"System Options" for more information on available system software and
hardware options.




See Also

User Interfaces

The HP 16500B has four user interface devices: the knob on the front panel,
the touchscreen, the optional mouse, and the opticnal keyboard.

The knob on the front panel is used to move the carsor on certain menus,
increment or decrement numeric fields, and to roil the display.

The touchscreen fields can be selected by touch or with the optional mouse
or keyboard. To activate a field by touch, press the dark blue field on the
display with your finger until the field changes color. Then move your finger
away from the screen to activate your selection. You have the option of
disabling the touchscreen with the front-panel T'ouch On/Off button.

The "System Options” part for more information on using the optional
kevboard and mouse.

Screen Contrast and Brightness

Screen contrast and brightness are adjusted by turning the two small knobs
located beneath the Touch Screen button. The left knob is for brightness and
the right knob is for contrast.

See Also

Default Configurations

When the instrument is powered up, predetermined values are autornatically
assigned to the different fields of the menus to configure the instrument for
basic measurements. This allows you to make a basic measurement by
turning on the instrument, connecting the probes, and touching the Run

field. Often, only minor changes are needed for more complex measurements.

Storing Defaunlt Configurations

The default configurations may be stored on a disk for later use or reset by
cyeling the power. Storing default configurations on a disk is a convendent
way to return to the default vaiues without cycling the power, Default values
for each raodule can be stored separately or together in one fite.

The “Using the Disk Drive Menus® chapter for more information on the Store
operation.
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Accessories Supplied

The following list of accessories is supplied with the HP 165008 Logic

Analysis System. If any accessory is missing, contact your local sales office.

Accessories Supplied

Training Kit

User's Reference Guide

Programming Reference Guide

Service Guide

Setting Up the System Guide

RS-232C Loopback Connector

Power Cord

Disk pouch containing composite software
Feeling Comfortable With Logic Analyzers quide
Feeling Comfortabie with Digitizing Oscilloscopes guide

Filler Panels

Oty
1

* Quantity depends on how many modules are ordered with the HP 16500B/16501A

Accessories Available

Other accessories available for the HP 16500B/16501 A Logic Analysis System
are listed in the Accessories for HP Logic Analyzers brochure.
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The System Configuration Menu

The System Configuration menu is the first menu you see after the
initial power-up of the instrument. This menu lists the modules and
software options that your system is configured with and shows
whether there are five card slots (the HP 165008 alone) or ten card
slots (the HP 16500B with the optional HP 16501A attached)
available. It also shows if either the optional mouse or keyboard is
connected. If a mouse is connected, the system configuration menu
indicates whether the mouse is connected directly to the HP 165008
or to a keyboard connected to the mainframe. Finally, the system
configuration menu gives you access to the configuration of the HP-IB,
RS-232C, and optional LAN interfaces.

22




Menu Map

The following menu map illustrates all fields and available options in
the System Configuration menu. The menu map will help you get an
overview as well as provide you with a quick reference of what the
System Configuration menu contains,

o —
P Gonfiguretion
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Configurotian

Hord Disk
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Utilities
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System Configuration Menu Map
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Getting into the System Configuration Menus

In the upper-lefs corner of the menu are two fields that indicate the current
memnit and module. The field to the extreme left (System) shows you which
module you're in and the one to the right of the module field (Configuration)
shows you what menu within the module you've accessed.

To access the System Configuration menu, follow these steps:

1 If the module field in the upper-left corner of the screen does not

display "System," select this field and when the pop-up appears, select
System. This will get you into one of the System menus.

2 Ifthe module field in the upper-left corner of the screen displays

"System," but the menu field to the right of System doesn’t display
"Configuration," select this field. When the pop-up appears, select
Configuration to display the System Configuration menu.

Maodule field Menu field

o W

i {‘:;gs{em i Prfnzi

Hasier Frame 1

¥euboard

|Conif iguration

Compunicetionsg
Prrmme—1

* HPIB
RE~2320

Printer Seiﬁm

£ B i et “;g:‘{z?cj

Maodule and Menu Fields
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Layout of the System Configuration Menus

The figure below shows the layout of the System Configuration menu for the
HP 16500B. The figure is labelled with the major features and functions of

the menu.

1 Sustem iConf i
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System Configuration Menu

Printer setup
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Slot Designators

The slot designators are lsted as A through E for the HP 1656008 alone, or A
through J for the HP 166008 with the HP 165601A attached. The slot
designators are displayed to the left of the list of cards for the system and
indicate the locations or slots for each card. When you select the Module
field, a pop-up appears. The letters after the name of each module indicate
the iocation of each “master” card for that module.

System

Intermodule
A - Module in first slot
B Module in second slot
C Module in third stot
D Module in fourth slot
E Module in fifth slot

Slot Designatars in Master Frame
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The HP-IB and RS-232C Interfaces

This chapter describes the controller and printer interfaces and their
configurations. It defines the HP-IB interface and describes how to
select any one of the 31 different HP-IB addresses available. It also
defines the RS-232C interface and tells you how to select a baud rate,
how to change the stop bits, how to set the parity and data bits, and
how to change the protocol.

{ Sestem ; .C_'a:mi'igurat'iﬁn i Print
Masier Frama —iJ
Kauboard

E Mougs l

B - - | Communicalians
&
¢ . - R Select HP-1B

mrH i pgopzae or 8S5-232C

Frinier Selup.

ﬁ Printer setup

RE-ZIZ0

"

Cantroller and Printer Configuration




The Controller Interface

The HP 1656008 is equipped with a standard RS-232C interface and an
HP-IB interface that allow you to connect to a controller. This gives
you remote access for running measurements, for uploading and
downloading configurations and data, for printing, and more. The
controlier interface is explained in more detail in the

HP 16500B/16501A Programmer’s Guide.

The Printer Interface

The HP 16500B can output its screen display to various HP-IB and
RS-232C graphics printers. Configured menus, waveforms, and other
data can be printed for complete measurement documentation, The
printer interface is expiained in more detail in chapter "Connecting a
Printer.”




Configuring the HP-IB Interface

The Hewlett-Packard Interface Bus (HP-IB) is Hewlett-Packard’s
implementation of IEEE Standard 488-1978, “Standard Digital Interface for
Programmable Instrumentation.” The HP-IB is a carefully defined interface
that simplifies the integration of various instruments and computers into
systems. [t uses an addressing technique fo ensure that each device on the
bus (interconnected by HP-IB cables) receives only the data intended for it.
To accomplish this, each device is set to a different address and this address
is used to commmunicate with other devices on the bus.

Selecting an HP-1B Address

The HP-IB address can be set to 31 different HP-IB addresses, from 0 {o 30.
Simply choose an address that is compatible with your device or software.
The default is 7.

Select the Communications field.

2 Using the knob or keypad, enter an HP-IB address in the field directly

under "HP-IB Address."

To use the keypad, select the HP-I1B Address ficld and 2 pop-up keypad will
appear. Then, enter the address and select Done,

When you are finished configuring the HP-IB Address, select Done.

( Systsm j (Cnnf igﬁratiazﬁ (—F‘-:-;l:?\ﬁ
Communications Configuration
Haster Frame Controtier i;
WP-IE Address  Gelection yhoard
o L 7 ] ( HPIB
HP-1B address field 5 i Configurstion T
' RE-2Z20 -
c = Communications field
L 2330
5 Unregzgzlzed _}n“w I L - TQTEETGE_
.14 R

Urrecagnizeg
Targ

Communications Configuration pop-up Menu
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Configuring the RS-232C Interface

The RS-232C interface on this instrument is Hewlett-Packard's
implementation of EIA Recommended Standard RS-232C, “Interface Between
Data Terminal Equipment and Data Communications Equipment Employing
Serial Binary Data Interchange.” This interface sends data one bit at a time,
and characters are not synchronized with preceding or subsequent data
characters. Kach character is sent as a complete entity without relationship
1o other events.

Baud Rate

The baud rate is the rate at which bits are transferred between the interface
and the peripheral. The baud rate must be set to fransmit and receive at the
same rate as the peripheral, or data cannot be successfully transferred.
Select the Communications field.

Select the RS-232C field located directly under the HP-1B Address field.

When the pop-up menu appears, select the field directly to the right of
“Baud Rate.”

f System ] (tararzguraiwﬂ] lPrin{mj
!Cammunltutloﬂs Configuration i_w“—w—_I-
Naster Fram u
RE-232C Conflgurstien ﬁ*

Baud rate

Fous Roe rority (e

Stop Bits P (e
£ Protocol iXan/Hsff

Date Bils il

- Soiun
! Done
; [ IEF::E‘——“J-J!
T ! RE—23320

RS-232C Configuration

o
2520
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When the second pop-up appears, setect the baud rate you want from the list
displayed in the pop-up (110 to 19.2k} and the pop-up wil disappear.

Stop Bits

Stop bits are used to identify the end of a character. The number of stop bits
must be the same for the controller as for the Logic Analysis System.

Select the Commaunications field.

Select the R8-232C field located directly under the HP-IB Address field.
Select the field directly to the right of “Stop Bits” in the RS-232C
Configuration pop-up menu.

When the new pop-up appears, select 1, 1.5, or 2 stop bits to identify

the end of the character. The pop-up disappears, placing your
selection in the appropriate field.

Parity

The parity bit detects errors as incoming characters are received. If the
parity bit does not match the expected value, the character is assumed to be
incorrectly received. The action taken when an error is detected depends on
how the interface and the device program are configured.

Parity is determined by the requirements of the system. The parity bit may
be included or omitted from each character by enabling or disabling the
parity function. '

Select the Communications field.

Select the R8-232C field located directly under the HP-IB Address field.
Select the field directly to the right of “Parity” in the RS-232C
Configuration menu.

When the pop-up appears, select None, 0dd, or Ever to match the
parity of the external device. After you make your selection, the
pop-up disappears.




Protocol

Protocol governs the flow of data between the instrument and the external
device.

Select the Communications field.

Select the R$-232C field located directly under the HP-IB Address field.
Select the field directly to the right of “Protocol” in the RS-232C
Configuration pop-up menu.

When the pop-up appears, select None or Xan/Xoff.

None

¢ With less than a 5-wire interface, selecting None does not allow the
sending or receiving device to control how fast the data is being sent. No
control over the data flow increases the possibility of missing data or
transferring incomplete data.,

s With a full 5-wire interface, selecting None allows a hardware handshake
to occur. With a hardware handshake, hardware signals control data flow,
The HP 13242G cable allows the HP 165008 to support hardware
handshake,

Xon/Xoft

o Xon/Xoff stands for Transmit On/Transmis Off. With this mode, the
receiver controls the data flow and can request that the printer stop data
flow at any time,

Select Done.

Data Bits

Data bits are the number of bits sent and received per character that
represent the binary code of that character. The HP 16500B supports the
8-bit binary code.

3-7




Configuring the Interface for a Controller or Printer

Both the HP-IB and RS-232C interfaces can be configured for either a
controller or a printer. You can select the interface and what it controls
{printer or controller) in either of two places. When one interface is
configured to either the printer or congroller, the other interface is
automatically switched to the other. One interface is never configured to
control both,

In the Printer Setup menu, toggle the Printer Connected to: field.
In the Communications menu, set the Controller Selection field.
For example, one way to configure the R5-232C interface for a printer:

Select the Printer Setup field, then toggle the Printer Connected to: field to
RS-232C.

2] Printer Contiguratian

{ Printer Connected

Printer interface
taggle fiald

See Also

to: RS-232C

alions

Frinter 1 Thinkdet
Prinl uidth £

4 Fags lengih

RS-232€ Printer Configuration

Any HP-IB type printer must be set to Listen Always for the HP-IB interface.
Also, in this mode no HP-1B addressing is necessary.

The "Connecting a Printer" chapter for more information on using a printer.
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Connecting a Printer

The HP 165008 can output its screen display to various HP-IB and
RS-232C graphics printers. Configured menus, waveforms, and other
data can be printed for complete measurement documentation.
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Connecting HP-IB Printers

The HP 165008 interfaces directly with HPP PCL printers supporting the
printer command language or witii Epson printers supporting the Epson
standard command set. These printers must also support HP-IB and Listen
Always. Printers currently available from Hewlett-Packard with these
features inciude:

¢ HP ThinkJet,
¢ HP QuietJet.
¢ HP LaserJet.
¢ HP PaintJet.
¢ HP DeskJet.

* HP DeskJetC

The printer must be in Listen Always when HP-IB is the printer interface. In
addition, the HP 1656008 HP-IB port does not respond to service requests
(SRQ) when controlling a printer. The SR enable setting for the HP-IR
printer has no effect on HP 165008 printer operation.

HP-IB Printer Setup

Turn off the HP 16500B and connect an HP-IB cable from the printer
to the HP-IB connector on the rear panel as shown below.
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HP-IB Connector on Rear Panel
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2 Make sure the printer is in the Listen Always (or Listen Only) mode.

FFor example, the figure below shows the configuration switches for an HP-IR
ThinkJet printer. For the Listen Always mode, move the second switch from
the left to the “1" position. Since the HP 165008 doesn’t respond to SRQ EN
{Service Request Enable), the position of the first switch doesn’t matter.

g SRQEN

- L TETEN
ALways

1ERA1ER2

Configuration Switches for the HP ThinkJet Printer

HP-IB Instrument Setup

Turn on the HP 16500B. From the System Configuration menu, select
the Printer Setup field.

When the Printer Configuration menu appears, toggle the Printer
Connectedto: field to HP-IB,

Select the field to the right of “Printer,” When the printer selection
pop-up appears, select the printer that you're using (such as ThinkJet,
QuietJet). If you're using an Epson graphics printer or an
Epson-compatible printer, select Alternate.




4 Select the field to the right of "Print Width" and depending on your
application, toggle the width to either 86 or 132.

Print width tells the printer that you are sending up to 80 or 132 characters
per line (when you Print All} and is totally independent of the printer itself.

( Sustem ) franfigeration fprint }
flestar Frame ] [ﬁi}
Kaoghonrd
&} Printer Coenfiguraiion

o
{ Printer Connected

. - Printsr ThinkJel

Printer selection c (—:}
n " Frini widih aled

Print width C:

e
R Fage langih R
Page length =
:
] ) 2C

HP-1B Printer Configuration

interface type

whians

e I[fyouselect 132 characters per line when using other than the QuietJet
selection, the listings are printed in a compressed mode. Compressed
mode uses smaller characters to allow the printer to print more characters
within a given area.

e [f vou select 132 characters per line for the QuietJet selection it can print

a full 132 characters per line without going to compressed mode, but the
printer must have wider paper.

¢ Ifyou select 80 characters per line for any printer, a maximmum of 80
characters are printed per line.
5 Select the field to the right of Page Length. Depending on your
application, toggle it to either 11 or 12.
Page length tells the printer the page length for the type of paper you are
using.
6 Select Done when you finished.




Connecting RS-232C Printers

The HP 165008 interfaces directly with RS-232C printers, including the HP
ThirkJet, HP QuietJet, HP LaserJet, HP Paintlet, HP DeskJet and
HP DeskJetC printers.

RS-232C Printer Setup

1 Turn off the HP 166008 and connect an RS-232C cable (HP 13242G)
from the printer to the RS-232C connector on the rear panel.
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RS-232C Connector on Rear Panel
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2 Before turning on the printer, set the mode switches as follows:

* The HP QuietJet series printers have two banks of mode function switches
inside the front cover. Pugh al! the switches down to the “O" position as
shown in the figure below. '

155B1E93

Switch Configuration for HP QuietJet Printers

¢ For the HP 2225D (RS-232 HP ThinkJet) printer, the mode switches are
on the rear panel of the printer. Push all the switches down to the “0"
position as in the figure below.

] Y
Le]le]ielle]lel{e][e]lo][e]ie]{e}o][e
12 3 4 & § 7 8,1 2 3 4 5

T T
MODE RS-232

© -

HES0DE 1Y

Switch Configuration for HP ThinkJet Printers

& For the HP LaserJet printer, the switch settings can remain in the factory
default settings.
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RS-232C Instrument Setup

1 Turn on the HP 165008 and from the System Configuration menu,
select the Printer Setup field.

2 When the Printer Configuration menu appears, toggle the Printer
Connected to: field to RS-232C.

t Systam i [Csniigurﬁtmn | Brimt
Mester Frame hi
| [ “mies
A Printer onfigurstion
Frinter tqnne:teﬁ ’
interface type o7 RS~2320
B . stiong]
- " Frinter ThinkJet
Printer selection :)
. M
, " Print waidld el
Print width
& Fage Ianglh T m
Page length (:J
£ ! Bane j
e

RS-232C Printer Configuration

3 Select the field to the right of “Printer.” When the printer selection
pop-up appears, select the printer that you're using (such as ThinkJet,
QuietJet). If you're using an Epson graphics printer or an
Epson-compatible printer, select Alternate.

4 Select the field to the right of "Print Width." Depending on your
application, toggle the width to either 8¢ or 132,

Print width tells the printer that you are sending up o 80 or 132 characters
per line (when you Print All) and is totally independent of the printer itself.

5 Select the field to the right of "Page Length." Depending on your
application, toggle it to either 11 or 12.

Page length tells the printer the page length for the type of paper you are
using.

6 Select Done when you finished.




RS-232C Interface Setup
From the System Configuration menu, select the Communications field.

2 From the Communications Configuration menu that appears, select
the RS§-232C field just to the right of the HP-IB Address field..

From the RS-232C Configuration menu that appears, set the baud
rate, stop bits, parity, and protocol depending on your application,

For complete information on these RS-232C interface parameters go
to "What is the RS-232C Interface" section in the HP-IB and RS-232C :
chapter found earlier in this manual. .

Connecting to Other Hewlett-Packard Printers

The HP 165008 can also be used with other Hewlett-Packard graphics
printers. Simply connect the printer to the HP 16500B using the appropriate
cable (3IP-IB or R5-232C) and configure the HP 165008 as shown in the
following tabie.

HP Printer Selection

For this HP Printer Select this Printer from the pop-up
HP 26316 QuietJet
HP 28716 ThinkJet
HP 2673A ThinkJet
HP 9876A Thinkdet
HP 2932/34 (option 046} QuietJet
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See Also

HP-IB printers must support Listen Always to work with the HP 16500B. The
HP 82806A graphics printer is not supported because it does not support
Listen Always on HP-IB.

The HP 2932A or HP 2934A option 046 printer is configured from the front
panel of the printer, instead of with switches on the rear panel. The correct
configuration for the HP 165004 is shown in the figure below.

Refer to the HP 165008 Programming Manual lor information on setting
up an external controller to activate the printer.

PR LR ] SETTINGS ¥k K ¥ ¥

EFTYY! LIST ok S22 MOBIFY Ak
PRINTER INTERFACE PRINTER INTERFACE

* Rk R LIST INTERFACE R

HP-15

SECONDARY COMMANDS LISTEN ALWAYE  BERVICE REQUEST  ADDRESS SET DEFAULTS
off an off 1

*F Kk END OF SETTINGS *oE K K R

1650188t

Configuration for the HP 2932/34 Option 046
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Printing the Display

Each menu has a Print field in the upper-right corner. Select the Print field

and a pop-up appears, displaying your choices. Depending on the

measurement module and menu you are printing, only some of the following

choices will appear.

» Cancel stops the print.

¢ Print Screen prints everything shown on the screen.

@ Print All prints all of the information listed for that display, including any
listings that do not appear on screen. These listings can be 80 or 132

characters wide, depending on the print width setting.

¢ Print Partial prints a partial range.

* Print Line prints lines between a designated start and end line.

* Print Record prinis records between a designated start and end record.

® Print Disk prints everything shown on a single screen, or all data from the
listing buffer, to either the flexible or hard disk.

Configaring a Print to Disk

When you select the Print Disk option, a Print to Disk configuration meru

appears as shown below.

i!ir:Tw

R TN

frint to Disk

TR e )

{ Filaname

| FICENARE

Filenamae field

L\

|

futput Formsi

Output format field

‘| B/W TIF  (SCREEN)

Sutpul Disk

Hard Disk J‘

2000 -4 ng
T 000D 0 s

Print to Disk Menu

Dutput disk field
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1 Select the Filename field, then enter a filename (LIF), or the path and
filename (DOS).

if the file is stored to a DOS disk, the flename can contain up to 8 characters
plus a 3 character extension. If the file is stored on a LIF disk, up to 10
characters can be used for the filename and no extension is required. The
fitename plus any path may contzin up to 64 characters.

2 Select the Output Format field, then select one of the following formats:
ASCH (Al) All data in listing buffer in ASCII form,

B/W TIF (Screen) The current screen in black and white with TIF
format.

Color TIF (Sereen) The current screen in color with TIF format.
PCX (Screen) The current screen in color with PCX format,

When storing to DOS disk, if you forget to add the extension, it will be added
auformatically according to the format type.

3 Select the Output Disk field, then select the destination disk.
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The Disk Drive
Menus




Using the Disk Drive Menus

The logic analysis systern has both a 3.5 inch, double-sided,
high-density or double-density, flexible disk drive and an 85 Mbyte
hard disk drive build in. The flexible disk drive is compatible with
both LIF (Logical Interchange Format) and DOS {Disk Operating
System) formats. The hard disk drive is formatted for a DOS file
systern.

This chapter describes the disk operations available in both the hard
disk and flexible disk menus, and how to use them. It is organized into
separate "How to" examples demonstrating the use of the Disk menus
and all the disk operations.

The Disk Operations

* Autoload

Designates a set of configuration files to be loaded automatically the
next time the analyzer is turned on.

s Copy
Any file can be copied from one disk to another or to the same disk.

¢ Duplicate Disk

All volume labels, directories, and file positions from one disk are
copied exactly to another disk. The new disk is formatted to match
the source disk if it is required. All files on the destination disk will be
destroyed with this operation.

* Format Disk

The hard disk, and any double-sided, double-density, or high-density,
3.b-inch flexible disk can be formatted in either LIF or DOS format.
The directory and all files on the disk will be destroyed with this
operation.
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* Load

Instrument system configurations, analyzer measurement setups,
including measurement data, and inverse assembier files for the
analyzer can be loaded from the disk drive.

* Pack Disk

This function packs files on a LIF disk. Packing removes all empty or
unused sectors between files on a disk so that more space is avajlable
for files at the end of the disk.

s Purge
Any file on a disk can he purged (deleted) from the disk.

* Rename
Any filename on a disk can be changed to another name.

* Store

Instrument system configurations and analyzer measurement sefups
including measurement data can be stored to either disk drive,

* Change Directory

The present working directory (PWD) can be changed to any other
directory on either the hard disk or flexible disk drives.

¢ Make Directory
New directories can be created on both the hard disk and flexible disk,

Disk Operation Safeguards

If there is a problem or additional information is needed to execute an
operation, an advisory will appear displaying an error message or a
prompt for more nformation. If executing any disk operation could
destroy or damage a file, a warning appears hefore vou select Execute,

Disk Operations using the Optional LAN

Performing disk operations using the optional LAN interface is
restricted to DOS formatted disks. For more information refer to the
LAN Interface Module User’s Guide.




Menu Map

The following menu map illustrates all fields and available options in
the Disk Drive menu. The menu map will help you get an overview as
well as provide you with a quick reference of what the Disk Drive
menu contains,

Disk Menu

— svsten |
mw~~M4§— DIsk
e re—
-m-m-m—-—[ PRINT
~=—Cperalion Load
Store
Autoigad
Copy
DupiiTeceote Disk Refer te each
Fack Disk . Operation for
porgmeters,
Rename
Purge
Formal Disk
Change Direclory
Make Directory
—_—
{ eroeeie ]
— 14580731
Disk Drive Menu Map
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Accessing the Disk Menus

Select the Madule field.
From the pop-up menu that appears, select System.
Select the Menu field.

From the pop-up that appears, select either the Flexible disk or Hard
disk field.

The directory of each disk is automatically read and displayed as each disk
menu is accessed.

Module field Menu field
|

Coie ) G @

pr e
Haster Frame E ]

Keybnard

Lemmunicaiions

s HPIE
™ R5-232C

x
|
, ol

Prinier Selup )

£ N R —
RG-2320

&)

Menu Name Field




Installing a Flexible Disk

Hold the disk so the disk label is on top and the metal auto-shutter is
away from you.

Push the disk gently, but firmly, into the disk drive until it clicks into
place.

You can use double-sided, double-density and double-sided, high-density
disks. To display all files on any disk, insert the disk into the drive, then turn
the knob.,

*» DISC EJECT BUTTON

16515674

Installing a Disk




Disk operation field

Selecting a Disk Operation

Although some default parameters are provided, a disk operation may require
new information from the user. This information is entered in the
appropriate parameter fields within each disk operation menu.

1 Select the Disk Operation field.,

2 From the pop-up menu that appear, select the desired disk operation.

E System U { Harg Disk ] 'P:m:u}
5
fijg ftyps: direciory | ( fxecute ]
DOS Fijensme Date Time Gytes Fife Description
SYSTEM f4MovB2  0:23:08 O BIRECTORY
SYSTEM..O 23Feh33 10+25:00 235288 4 GHz Timing Anslgzer Vo5 . ulb
PRl L
00z Disk Spaceibyles) - Tolsl: BHOZTOHE  Free: 71204874
Disk Operation Field

When performing disk cperations, the path and disk capacity information
located at the bottorm of the menu will be helpful,

DOS Formats

PWDA is the present working directory from which the files are contained.
Total: is the total memory capacity (bytes) of the flexibie or hard disk.
Free: ig the total memory capacity (bytes) remaining,

LIF Formats

Total: is the total memory capacity {(blocks) of the flexible disk.
Free: is the total memory capacity (blocks) remaining.
Largest: is the size of the largest block remaining.




Loading a File

The Load operation allows you to load prestored configuration files. Use this
operation when you want to quickly restore the analyzer to a configuration
used in a previcus measurement or condition.

1 Insertthe source disk into the disk drive.
2 Select the Load operation.

When the Load selection is made, the analyzer reads the disk directory and
displays a list of ali files on the disk.

3 Select the File type field.

Fite type field

{ sustes ) (Frevibie pisk (Print ]
Co T Jom

ilee type: GO4® 105000 ‘ {‘Exetule

DD Filename Oate Tima Bygtes File Deacription

BYSTEN 3Aprad 0rE0058 BIZ032 HEIH500D Sustem Sof tuare Vo1, ae
SY¥5.004 IARrE3F 1102125 413932 4 GHz Timlngst GHz State ¥Oi.qe

EC IS
DOS Disk Spageihytes)y - Total: 14745692 Free: 2xta24

File Type Parameter Field




4 From the pop-up that appears, select the desired file type.

The System choice loads things like interface (RS-232C /HP-IB) and
intermodule configurations, and defauits from the Utilities menu.

The Module choice loads measurement module configurations and data.
The All choice loads both System and module configurations and data files,

5 Select the desired file name from the list by rotating the knob. Asthe
knob is rotated, the file names are rolled into the Filename ficld.
The two spaces(_ _) after the filename designates that this file is for the
system. One space and a letter (for example, "_A™) after the filename
designates that the file is for the measurement module in slot A.

( System {Fraxibia pisk] .
L } Al .
aat i L from fite - -
Filtename field
|:‘i‘sa type: DO TES00H i ( Executsz }
DES Filename Date Time Bytes File Descriptian
EYSTEN 13Apra3 059508 412032 HPIOS0CHE System Sof tkare V01 .ae
E¥5.004 13apre3  1:02:206  A13952 4 GHz Timing/l GHz Steie W01 .ge
ScroH bar
PHD: %
O3S Disk Space(pyiesy - Toisi: 1474380 Frasg: 231424
Filename Selection

7 Select the Execute field.
The disk drive indicator light illurainates as the file is being loaded.




Formatting a Disk

The Format operation initializes new flexible disks for use in the analyzer as
well as reformats the hard drive, The analyzer will format double-sided,
double density or high density flexible disks in both LIF and DOS formats.
The analyzer does not support single-sided formats.

The logic analyzer does not support track sparing during formatting. If a bad
track is found, the disk is considered bad. If a disk has been formatted
elsewhere with track sparing, it will be read successfully.

To format a flexible disk, perform the following steps:
Insert the flexible disk to format into the disk drive.
Select the Format Disk operation.

When the Format selection is made, the disk directory is displayed. The
UNSUPPORTED FORMAT message appears if the disk is a new unformatted
disk. This is normal, continue the format operation.

Select the Format type field, and toggle to either the LIF or DOS.

The analyzer recognizes a variety of sector sizes for LIF disks. However,
when formatting LIF disks, the analyzer only creates 1024 byte sectors.
When formatting DOS disks, the analyzer creates 512 byte sectors.

{ system ) {Frexinlz Disk) {Print
Formet Disk RO Format type field
{Tite type: autoioad.file { fuecute |

LIF Filename Date Time Blecks File Descriptian

AUTOLOAD 247 ablE 14:50145 tosielus: EMABLED Tile: YYJJILOAD_%
SYSTENOOY 24fpridd 10506520 200 1 GH:z Timing Ansiyzer VOS5 .0t
SYSTEML.O32 245pr92 10:06:21 1695 100MHz Stata/BO0MHE Time W0S.0¢
YYJILORD.B 268 status: ENABLED file: SOOT.T

LIF Bisk Spaceiblocks) - Toilal: 3060 Fraee: 893 Largest: G

LiF or BOS Format Selection
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CAUTION BEFORE YOU CONTINUE, be sure you are in the FLEXIBLE DISK
menu. Since you can format both the flexible and hard disks, you always
should be sure as to which disk menu you are in.

CAUTION Once the format operation is executed, all files are permanently erased from
the disk being formatted. This includes the HARD DISK. There is no way
to retrieve the original information from a formatted disk.

4 Select the Execute field, then select Continue.
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Storing Files on a Disk

The Store operation allows you to store nstrument configurations and
measurement data. Use this operation when you want to save the present
analyzer setup for recalling at a later time. When configurations are stored to
disk, you are given the option to store System only, module only, or All

{System and module).

1 If you are storing to a flexible disk, insert the destination disk into the

flexible disk drive,
2 Select the Store operation.

When the Store selection is made, the analyzer reads the disk directory and

dispiays a list of all files on the disk.
3 Select the File type field.

File type field

( susten b fFreninie Disk)
Al Pt riie | svsTERLOO)

fiie dascription =[ 1 BHz Timing Analyaer V05 .01 ]

[féle tupe: BOIB165008 j ( Executs

LIF Filename Date Time Bloeks Fite Descriptisn
£UTOLDAD 247 ah3F 1415045 | statys: ENABLED Titey YYJJLOAD. 7
SYSTENLGO! 248pr92 10:06:29 230 t GHz Timing Analyzer YOS, 08
SYSTEM_032 ZAADEEZ 1010621 touh 1OUMHz Staie/S00MHz Time VOB . O
¥YJILOR0 8 260 stolus: ENABLED file: BONT.Y

LIF Disk Spacedblecksy = Total: 2060 Free: 885 Lergest: 77ra

File Type Parameter Field

4 From the pop-up that appears, select the desired file type.
The System choice loads interface (RS-232C and HP-IB) and intermodule

configurations, and defaults from the Utilities menu.

The Medule choice loads measurement module configurations and data.
The All choice loads both System and module configurations and data files,
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5 If you are storing to a new name, select the "to file" field and type in
the new name.
The filename must start with a letter and may contain up to eight characters.
It can be any combination of letters and nurnbers, but there can be no blank
spaces between any of the characters.

If you are storing 0 an existing file name, simply turn the knob to scroll
existing file names through the field.

[: Susiem lFiexah]e m‘s@ (;:;wt i
Atl to fite [ SYSTEN.OOS ) — :
to file: field

file goscription *( | GHE Timing Snaiyzer ¥O5 .01 ]
[fiie tyse: QD1 @IES00A j ( Eveculs )
LIF Fitename Daie Time Hlocks Fils Descripiian
AUTCLOAD 24FebST 14:159:43 1 status: ENASLED Tille: YYJJLOAD 7
SYSTEM.GO1 24ARrOZ 10:106:29 200t BHz Timing Analgzer YOS .0t
SYSTENLO3Z 24Rpr92 10:06:21 1696 TOOHz Stata/G000Hz Time VO3 .01
YYIILOAL. 8 2658 staius: ENABLED file: BODY.?

LIF Disk EBpacel(blecksy ~ Tetal: 32080 Free: 88%  lLergesi: s

File Name Field

When performing disk operations, the path and disk capacity information
located at the bottom of the menu will be helpful.

DOS Formats

PWDA is the present working directory from which the files are contained.
Tetal: is the total memory capacity (bytes) of the flexible or hard disk.
Free: is the total memory capacity (bytes) remaining.

LIF Formats

Total: is the total memory capacity (blocks) of the flexible disk.
Free: is the total memory capacity {blocks) remaining.
Largest: is the size of the largest block remaining.
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6 Select the "file description” field and using the pop-up keypad, type in
a description of the file.
A file description can contain up to 32 characters, but also can be left blank.

This field is for your convenience to make it easier for identifying the type of
data in each file,

E Sustem ] [?Iem'hm Diski

Fiie description:
field

Al o file [ 5¥sTEN.000
file dascription l { BHz Timing @nalyzer ¥05.01 |

(t11e type:  oG1mis500n { Execute
LIF Fitenams Bats Tire Blocks File Desgription
ALTOLOAD 24Fepd3 14:59:43 | status: ENABLED file: YYJILGADL?
SYETEN OO 1 24Rpr32 10:05:23 200t 6Hz2 Timing finstyzer Y%, 01
SYSTEM_03Z FARGrE2 10:05:21 D90 t00MHZ Stales/o00MHz Time YO0S5.01
YY I ORD_B 264 staius: ENABLED file: BOOT_¥

LIF Disk Spaceiblacksy -~ Total: 3080 Fres: B85 Largests T

File Description Field
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Renaming a File

The Rename operation allows you to give a new name to a previously stored

file. The only restriction is that you cannot rename a file to an already

existing filename.

I Select the Rename operation.
2 Turn the knob until the file name you want to rename is scrolled into

the file field.
File field
[ Zystem j ( Hare Disk J
Reneme n%e! GYSTEN..G tupe Jt;:q@ﬁ'ﬁzazj
to (ri1s typs:  opamissooa | { Exesule
DOS Fijename Date Time Butes File Description
SYETEN TdaiovBz  0:23:08 G DIRECTORY
SYSTEM.O 23Feb@3 10:25:%6 238288 4 GHz Timing Analyzer VG35 . uG
S EERINY
D0 Disk Spacedpylasy ~ Totml:  BE0E7086 Frea: 71094272
Fite Field

3 Select the file Type field. From the pop-up that appears, select the

desired type selection,
The All selection allows you to rename both the system and module types.

The Medule selection allows only the module file type to be renamed.

Type field
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4 Select the new file name field.

[ Sysien [ Hard bisk 3 l‘Frz‘nz
{ Renoms ) ri1e (svsTEn Jtpe ( cvawtescon {

CW  HER_HEHE {t11e tgpe:  ovamiosoos | [ Exscute ]|

i\il;hd.vﬁle name DO% Filename Dats Time Bytes File Bescription

GYSTER 1ghpvlid 0:22:06 0 DIRECTORY
SYSTENLG AFFeBST 10023456 238289 4 BHr Timing Ansiygzer VOO, ub
PHE:
BRE Bisk Spacecbyles) - Totel: 83037T0NE  Free: T1254878
New File name Field

5 Using the pop-up keypad, type in the new filename, then select Done.
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Autoloading a File

The Autoload operation allows you to designate a set of configuration files to

be loaded automatically the next time the instrument is turned on. This
allows you to change the default configuration of certain menus to a

configuration that better fits your needs.

1 Select the Auteload operation.

2 Select the Enable/Disable field then select Enable.

3 Tuam the knob until the file name you want to autoload is scrolled

into the file name parameter field.

Enabie/Disable field

( Sysiem ] [ Hard Disk J !F‘rini

Current AUTOLDAD siatus  DISABLED

Current AUTOLODAD file - i
(site typs:  ovawicsoos ( srecute ]

DOY Fitename Date Time Butes File Description

SYSTEM ANavB?  §i23:06 O DIRECTORY

SYSTEM.O 23FebBl 10125136 236280 4 GHz Timing Anaiyzer WOE UG

Prl:

B0S Disk Spscadbylas) - Toelal: 8E43TO58 Fres T1084272

Autcload File name Parameter Field




4 Select the Execute field.

An autoload file is created and placed at the top of the list of files. The file
description contains the file name to be autoloaded and indicates whether or
not the Autoload operation is enabled.

{ susten ] (Flexivie Diak) (Frint
{ autoioag Five © [ AutoLosp :

Current AUTOLORD stsius ¢ ENAELED File name

Current BUTELOAD T1la +  YYJULOAD_? parameter figld
Tile type: suloload file [ Execute

LEF #ilenams  Date Time Blacks File Descrigtien

AUTELOAD Z2AFebG3 145945 1 elatus: ENABLED filp: ¥YJJLDAD_T

BYSTEN.OO 1 2dfprad 10:06: 200 | Gz Timing Analyzer ¥05.901

BYSTEN_032 FAApro? 1018621 1696 106MHz State/S00MH2 Time Y0501

YYAILOAD B 268 siotus: ENABLED fils: BOOT_?

LIF Disk Spacaibicckey ~ Toisl: 3080 Fras: 835 Largesi: 76

Autoload File name Field

The Autoload operation loads all files for a given file name. ¥ you want to

load onty the file for a type, rename that file to separate it from the other files
and enable it as the current Autoload file.

As long as Autoload is enabled before the instrumens is shut off, Autoload wiil

remain enabled when you powerup the instrument and load the configuration
files.
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Purging a File

The Purge operation allows you to delete a file from the list of file names.
The file type can be either the Module type or All type.

1 Select the Purge operation.
2 Turn the knob to scroll the file name to be purged into the "file" field.

{ Sysiem i { Harg Lisk j [Prini
A ————— U ———
fite { sveTEn.0 tups | 004816500 ) i .
File type field
(1l types  obagiosoes ) { Executs ) !
COS Filenasme Dats Tims Biles  File Descripilan
File field
BYSTEN AovB2  0:23:90 O DIRECTORY
EYSTEN.O A3Fe093 10:25:56 236288 4 GHz Timing Anslyzer Y05 UG
PR %
008 Disk Spaceihyles) - Totlai: BEGIT05E  Free: TGS
File Field

3 Select the file "type" field, then select the file type to purge.

The Al seleciion aliows you to purge both the system and module types.
The Module selection allows only the analyzer type to be purged,

4 Select the Execute field, then select Continue.
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Copying a File

The Copy operation allows you to make a duplicate copy of an existing file on
the same disk or a different disk. If you copy the file to the same disk, the
only restriction is that you must give the copied file a new name. You can
specify to copy All types or just the Module part of a file.

1 Select the Copy operation.

2 Turn the knob until the file name you want to copy is scrolled into the
"file" field.

File field
( Sysien J ( serd Disk | (?rmt“j
file [ BYSTEND ] type [ codmiesocA  h '
! Type field
on (Frexivie pisk | (rive typa:  o0a@iacocn { Tuacute
0GOS Filename Date Time Hyies Fite Degeripiion
SYSTEM tNayAZ Q23106 0 DIRECTORY
SYSTEM.O 23Feb93 10:25:86  ATLAGR 4 GHz Timing Anelyzer W05 el
PUG T %
808 Disk Spsceibylesy - Totsi: BE03TO5E  Free: 71084272

Copy Filename Parameter Field

3 Select the "type" field, then select the desired file type.

The Ail selection allows you o copy both the system and module parts of a
configuration file set,
The Module selection allows only the module part to be copied.
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4 Select the new file name field, then from the pop-up keypad that
appears, enter the new file name in one of two ways:

@ 1l you want to keep the old name, simply select CLEAR, then the DONE field
from the keypad. The old name is transferred automatically.

® I you want a new name, type in the new name, then select DONE.

New file name
field

{ Susiem ( Hard Nisk ] ' Erint
{ Copy fite [ SYSTEM.O bpe ( ovaeissots Jte
| NEH_F TLE _NATE '

on (1exivte busc | {411 type:  oodmrssoon | (Ereute )
DS Fitenams Dats Time Bytes File Descriplian
SYSTER FAMeyB2 (23106 o DIRECTORY
BYSTEN.LO Z3Feb83 10:28:06 236288 4 GHz Timing Analtyzer YOS . ul
PHD:

BOS Disk Spavecbytesr - Total: GROZTONG Frae: T1266784
New filename Field

5 Select the Executs field.




Packing a Disk

By purging files from the disk and adding other files, you may end up with
blank areas on the disk (between files) that are too small for the new files
you are creating. On LII" disks, the Pack Disk operation packs the current
files together, removing unused areas from between the files so that more
space is available for files at the end of the disk.

1 Select the Pack Disk operation.

2 Select the Execute field, then select Centinue.

{( sustes | { wera pise | Print |

Peck Disk

(flﬁe- type: girectory ( Execute } -

o — : Execute field
bas Fitenams Bats lime Sules  Fite Description
SYSTEH PMgv32 325106 G RIRECTORY
SYSTEH_O 23FebB3 10:25:36  2IGSEG 4 BMz Timing Analyzer VOS5, uls
FHD:

205 Disk Spacethytes) - Tolal: BS03M0ES Free: T80 78

Pack Disk Operation
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Duplicating a Disk

The Duplicate Disk operation copies the volume Iabels and directories from
one disk tc another. If the new disk is not formatted, this operation also
formats the disk. This operation allows vou to make a backup copy of your
important disks so you won't loge immportant data in the event that a disk
wears out, is damaged, or a file is accidently deleted.

1 Select the Duplicate Disk operation.
2 Select the Execute field, then select Continue.

e,
[ System ) [ Herd Disk [ Print |
Flewibls Disk

(1i1e type: direciory | { Execato -

- - : Exacuts field
DOS Filensme Dsate T ime Futes Filg Description
SYSTEH TENoVBZ 02308 o BIRECTORY
SYSTEM.LO 23Feh93 10:25:56 236288 4 BHz Timing Analyzer WaE . Ul
FHD:

DOS Disk Gpacelhbytes) - Toigl: ASHITORE Fres: 71094272

The Buplicate Disk Operation

3 When “Insert DESTINATION disk” appears, insert the destination
disk into the disk drive. When "Insert SOURCE disk” appears,
remove the destination disk and reinstall the source disk.

The number of times you need to change the disks depends on whether you
have a double-density or high-density disk. Simply follow the instructions
and select Continue to continue.

CAUTION

The original directory and files on the destination disk are destroyed by the
Duplicate Disk operation.
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Making a Directory

1 Select the Make Directery operation.

2 Select the directory name field and using the pop-up keypad or
keyboard, type in the new directory name.

3 Select Execute, then select Continue.

( Systien ( Hard Disk
directory name {E‘IS‘EEH |
[file typs: dirgeiory J { Execute }
DOS Fiiename Deate Time Buyies File Descrisiism
SYRTEN 1482 G:23:06 O LIRECTORY
SYSTEN_ O 23FebST 10:28:86 238288 4 GMz Timing Anszlyzer YOI, U3
PHD: 5
DOS Disk Spsoelhytssy - Total: BIOTTORE  Fres: Trza6704
Make Directory
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Changing the Directory

1 Select the GChange Directory operation.

2 Select the directory name field. Using the pop-up keypad or
keyboard, type in the new directory name.
3 Select Execute.

E System i ( Hurd Disk j ‘ Print
——————
directary neme ‘ SYSTENM
Efiie type: directory [ EBrecuts }

 BUg Filensie Date Time Hytes File Description
SYETER {480y82  $i123108 O DIRECTORY
SYETER.LO 23Feb3T 10:28:35  ZIA288 4 GHz Timing Analyzer ¥O5.ub

PRE: %
00% Bisk Specelbylesy - Totad- 83037036 Free: T1268784

Change Directory

When performing disk operations, the path and disk capacity information
located gt the bottom of the menu will be helpful.

DOS Formats

PWDA is the present working directory from which the files are contained.
Totak: is the total memory capacity (bytes) of the flexible or hard disk.
Free: is the total memory capacity (bytes) remaining.

LIF Formats

Total: is the total memory capacity (blocks) of the flexible disk.
Free: is the total memory capacity (blocks) remaining.
Largest: is the size of the largest block remaining.
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Creating a System Flexible Disk

Location of the System Files

When the logic analysis system is configured at Hewlett-Packard with the
appropriate modules, the system files for the mainframe and individual
moduies were loaded onto the hard disk drive in the subdirectory called
"SYSTEM". It is recommended that if new modules are added or any system
fite revisions occur, they be loaded onto the hard disk drive in this
subdirectory.

However, if you want system files on a flexible disk, use the appropriate disk
operations, such as store or copy, to store all required system files on a
flexible disk.

What Files are Required on a System Disk?

A systern disk consists of the software required to operate the mainframe and
each module in: the system. For the mainframe, this is the file SYSTHM_ of
the file type 16500B_system. For the individual modules, it is the file
SYS_XXX of the file type XXXXXX_system. The three characters (XXX) in
the filename represent the identification code for each individual module.
The six characters (XXXXXX} in the file type represent the product model
number for each module.

What is a system performance verification disk?

A system performance verification disk is 3 disk that contains ali the
performance verification soffware required to run the performance
verification tests for the HI? 165008 Logic Analysis Systemn and the
corresponding modules configured in the system. This composite disk is
found in each software pouch. For more information on the performance
verification tests, refer to the HP 165008 Service Guide.

Al system performance verification files are stored on the hard disk in the
/SYSTEM subdirectory.
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The System Utilities Menu

The System Utilities menu is one of the menus within the System
module. The menu is used for turning the sound on and off,
recalibrating the touchscreen, setting the clock, and changing the
default instrument colors.

Accessing the System Utilities Menu

In the upper-left corner of the screen are two fields that indicate
which module, and which menu within that module you are in.

If the Module field in the upper-left corner doesn't display System,
select this field and when the pop-up appears, select System. This will
bring up one of the System menus.

Once in the System module, if the Menu field doesn’t display Utilities,
select this field. When the pop-up appears, select Utilities to bring up
the System Utilities men.

Layout of the System Utilities Menu:

Touch caiibration
fiekd

Module fieid Menu field Ciock adjustment fieid
t sysiem J m [ Print
Touch Fasi Tine CZQ&:&\E Seund 1
| celtbration Bdjustments on Sound on/off
OF Mar 1393

T2:354 1

Coler adiustment
fields

{soturstion + 100 |
e
ELumnasng % 0%

Current display colors

Befault Cotors

The System thilities Menu
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Menu Map

The following menu map illustrates all fields and available options in
the Utilities mertu. The menu map will help vou get an overview as
well as provide you with a quick reference of what the Utilities menu
contains. '

Utilities Menu
Mu{uus;tées_j

-—i System :

_—_—3 Saund On
Lo Saund OFF

b-—-1 Touch Calibration } g-—{ Default

{ Touch both fo .
o i_' B ; - Done
recaiibrale e

=

~mei Rgal Time Clock e Date: | Day Morith H Yaar
Adiusiments Ni H ‘

o] Hise é—wwm % to 126

s . H
et Soturation %E— ¢ to 128

=~ Luminosity % 8 to 100

Dafauiy Co\ora_J 16509853

System Utilities Menu Map




This section covers the Touch and Sound fields of the System Utilities
menu. These fields allow you to recalibrate the touchsereen for better
line-of-sight use and turn on and off the sound of the instrument.

Touch Calibration

It is unnecessary to periodically calibrate the touchscreen. Touch calibration
Just allows you to reset the touchscreen to your needs and compensate for
parailax from different viewing angles.

The Touch Calibration field in the upper-left corner of the display brings up
the pop-up for adjusting the touchscreen calibration to your own line of sight
and to the angle at which you touch the screen.

( Syt iem ( Utitities | [Prme,

Touch Calibration
field

e —————
Keat Time L‘It)r:kl Sound
| Calibration Ry jdgiments i fin

0Z Mer (993
12:38:04

l Calor # m“m—:—_
l Ba{urai;:;“;‘: 1605
lLuminasiig %100 j
I Defaylit E;mimu_rs

Setecting Touch Calibration




The default calibration is acceptable for most uses, but to change the
calibration do the foliowing:

Select the Touch Calibration field.

2 Select the A field as accurately as possible,

Select the B field as accurately as possible.

Recaiibration is done immediately after you touch A or B. The point at which
you remove your finger from A or B determines where you place your finger
to activate subsequent fields.

Select Done when you are finished.
To return to the default Touch calibration, select the Touch Calibration ficid
and when the pop-up appears, select the Default field. This returns the

instrument to its default touchscreen calibration, Select Done when you are
finished.

Af power-up, touch returns te the default calibration, unless a customized :
HP 165008 configuration file is loaded as part of an autoload sequence.

e { uniisties ) (Peint ]

Tolkeh Gollpratier i

(-

Te calibrate, acouralely

touch boxes A and 5.

[+

E] Dane

i efault Coiars H

WY o T o T e T il

Touch Calibration Pop-up

Touch On/Off

To twrn the Touch function off, press the Touch Disahle button on the front
panel.




Setting the Real-time Clock

For documentation purposes, a real-time clock readout appears in the display
menus. To adjust the real-time clock, simply select the Real Time Clock
Adjustments field, then select the date or time element desired from the
pop-up menu shown below. Use the knob to set numbers and the keyboard
or touchscreen to select the correct month. When you are finished, select

Done.
{( system Pf utitities | |F‘rinnmﬂ_"
Reai Time £lock
Day Hanth Yeer
pate: { 20 ] [ April ] [ wor |
Hours Hingias Seconds
Time: [ V2 | ( 2 J { 106 ;
Tims Zong
P
' J
N

Real-time Clock Pop-up
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Turning the Sound On/Off

In the upper-right corner, below the Print field, is the Sound On field. This
field is used to turn the instrument’s sound on and off. These include the
clicks you hear when you select fields on the menus and the beeps you hear
On eTTOr Messages.

To turn off the sound, select Sound On and it changes to Seund Off, shutting
off the sound. To turn them o again, select Sound Off and it changes back
1o Sound On, turning the sound on again,

{ Susten ) (utiities )
Touch \f Rasl Time Clock Sound
Cetibration j At iugtments on
02 far 1093
F2:80:1000
Colur & 7
Hue 15

| Gaturation 3 100
Lamingaidy % 160
| Defauli Colors

The Sound On Field
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In the HP 16500B, color saves time and prevents errors by clarifying
the display, making it easier to distinguish one major area from
another.

The color selection feature of the HP 165008 allows you to custornize
display colors, which improves contrast and lessens eye fatigue caused
by your operating environment. If you are color-blind to certain
colors, are operating in a difficult light environment, or don't Iike the
default colors, you can quickly and easily change them.

The Color Model

The HP 165008 uses the HSL color model (Hue, Saturation, and Luminosity).
This model is very effective for interactive color selection. Similar in concept
to the method used by artists for mixing paints, pure hues are selected, and
then white and black are mixed to dilute the color or darken it.

® Hue is the pure color. 0isred, 33 green, and 67 blue. The selection
ranges from 0 to 100,

® Saturation is the ratio of the pure color mixed with white (0 to 100%)

* [uminoesity is the brightness per unit area (0 to 100%).

The figure on the next page shows a cylindrical representation of the HSL
model (Hue, Saturation, and Luminosity). Hue is the angular coordinate,
Saturation is the radial coordinate, and Luminosity is the altitude above the
polar coordinate plane.

The cylinder rests on a black plane (Luminosity = 0%) and extends upward.
As you Increase in altitude, you increase luminosity, which represents an
increase in brightness. Whenever luminosity is zero, the values of saturation
and hue do not matter. Zerc luminosity is black, and 100% luminosity gives
you the pure color.
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White is the center of the top of the cylinder {Luminosity = 100%, Saturation
= (%). The center line of the cylinder (Saturation = 0%) is a line which
connects the center of the biack plane (Luminosity = 0%, Saturation = 0%)
with white (Luminosity = 100%, Saturation = 0% through & series of gray
steps {(Lumingesity from 0% to 100%, Saturation = 0%). Whenever saturation
is 0%, the value of hue does not matier. Zero saturation is white, and 106%
saturation gives you the pure color. The outer edge of the cylinder
(Saturation = 100%) represents the fully saturated color,

SATURATION=184
LUMINGSITY=2

The Color Model

-

CYAN
HUE=58
EAT=160
L UM 160

GREEN

HUE =33
SAT=108 e
LU= 140 HiE
S
LUMINGSITY=18@ ik
.,/ SATURATION=0
YELLOW
HEEw 1 7
SAT=120
LU 198 MAGENTA
HUE =33
SAT-148

=
RED LiiM= 199
HUEwg or 108
SAT=108

LiM= 188
[ S E
DESTRED COLOR
} :ﬁl\‘rUﬁA?IfJN

LUMINGEITY

|~

85411938

69




Selecting the Color, Hue, Saturation, and Luminosity
Fields

To select the Color, Hue, Saturation, or Luminosity fields, see if the field you
want has a different background than the other fields {light blue for the
default colors). If it already has a different background, rotate the knob to
change the value in that field. Otherwise, select the field once and its
background will change color, indiesting that it has been selected. Then
rotate the knob to change the value. If you look at the large field in the
center of the display, you can see how the knob affects the color,

If you know the value you want in a particular field, see if that field has a
different background than the other fields (light blue for the default colors).
If it already has a different background, select this field and a pop-up keypad
will appear. Otherwise, select the field once to select it and a second time to
bring up the pop-up keypad. Then enter the value vou want with the keypad
and select Done. The pop-up will disappear, placing your new value in the
appropriate field and changing the color,

( System ) EPHM?

Touch Resl Time Emck\g Sound
Calibprailion Ad justments an i

Utilities

02 Mar 1993
12135: 11

s
folor # 7 i

Hue 15

‘Eﬁturatmn % 00
Lumingsiiy % 100
‘ Datault Colars

Color Selection
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Example Use the knob to change the value of Hue to 45,

1 Select the Hue field once.

2 When the background of the Hue field changes color (light blue for
default colors), turn the knob to change the value for Hue to 45. You
can see how the knob affects the color in the large field at the center

of the display.
( Sysism ] ( Utitiiies ] l Print
Touch Rgat Time Clock ! Soung
Catinration Rdjusimerts : an
Q2 fler 1993
12:41:138

i Baturalion ¥ 100
i Luminasily ¥ 100
Detasult Lulars

Changing the Value for Hue
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Exampie

Use the pop-up keypad to change the value of Luminosity to 65.

Select the Luminesity field once and its background changes color
(light blue for default colors).

Select the Luminosity field a second time and a pop-up keypad
appears.

Enter 65 with the keypad and notice that your value appears in the
box at the top of the keypad.

When you are finished, select Done and the pop-up keypad will
disappear, placing your value in the appropriate field and changing
the color.

[ Systan ‘] ( Ulilities )

Touch { BS ] Sound
Calibration P On £
e

{cotor w 7

Hug 15

[Seﬂturalim %100

| Lumingsidl 1 100

B KRN

l Defsuit Colors

Changing the Value for Luminosity

Selecting Colors

Once the Coler field has been selected, you can select any one of seven
variable display colors by rotating the knob on the front panel. The Color
field displays your choice (1 through 7). The large field to the right of the
Color field displays the color you are working with, and the small numbered
fields within this large field display the other colors available. The table on
the next page lists the display colors for the HP 165008.

The screen may be turned off when using an external controller by setting
the Luminosity of each color to zero.
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HP 165008 Display Colors

Color

Default Color

Hue

Saturation

Luminasity

Uses

Tan

13

43%

76%

Main background color for the display

White

0%

100%

Light {ext and timing waveforms on certain
modules

Dark Blue

60

100%

60%

For touch items fouch-sensitive fields)

Light Blue

60

45%

90%

For selected items, items that the knob is
assigned to, limited background use, and
certain display channeis on the pscilioscope
moduie

Green

33

100%

5%

For the Run field, advisory fields, the X marker
an certain modules, certain display channels
for the ostilloscope module, and
miscellanaous cther uses

Red

100%

100

For the Stop fieid, error fields, the Cancel
Print field, the trigger point, and certain
display channels on the oscilloscope module

Yellow

15

100%

100%

For warning or advisory fields, the ( marker
on certain modules, certain display channels
on the oscifloscope modisde, and
miscellaneous other uses

e%

Black

0%

For dark text, background, and waveform
areas

* Color “0" is a non-variable color,
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Returning to the Default Colors

The Default Colors field, below the Luminosity field, allows you to return to
the defaulf cotors simply by selecting that field. These default colors are
histed in the table on the previous page.
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Intermodule Measurements

The HP 165008 can be configured with several different modules
inside the instrument at one time. The Intermodule menu allows you
to make interactive measurements between these modules. As an
example, you would use the acquisition capabilities of one module to
look at a signal, while using the triggering capabilities of another
module to properly trigger the measurement.

When modules are configured in the Intermodule menu, you also have
the capability to display the resulting waveforms and state listings
from several modules together in the same display menu.

The basic functions of the Intermodule menu are:

* Configure modules to run simultaneously or in an arming sequence
between modules.

& Synchronize with external equipment.
¢ Adjust skew between modules.

Configuring Arming Sequences

You select moduies to run either independently or within an
intermodule configuration. As you make module selections, a
configuration tree begins to form. In addition, an arming order forms
dependent on the order in which you select the modules.

Within the configuration tree, modules that are connected directly to
the large Group Run field are armed immediately after a Group Run is
executed, Modules that appear connected below other modules are
armed when the preceding module finds its trigger.
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Synchronizing with External Equipment

Once a module is added to the configuration tree, the PORT QUT
signal can be added beneath that module or any other module, which
sends an arming signal out to a BNC connector on the rear panel.

The PORT IN signal can be selected to arm the intermodule
configuration in conjunction with the Group Run/Stop field. You can
qualify the PORT IN signal by defining level and edge criteria.

Adjusting Skew between Modules

You can modify the skew or timing deviation between the modules
within the intermodule measurement. This allows vou to compensate
for any known delay of the system under test or compare two signals
by removing any displayed skew between the signals.

Skew
I
( Intermadule EE G
[ Group Wum j{ PORT TN/OUT \, -
Synchronize to external

g Tee )| couipmen

N ! Bhese Scope ©
Run/Arming order 1 Ztopped

T60/5000H: LA B
Stopped

Time Corretation Bars

The Intermodule Menu

-3




Menu Map

The following menu map illustrates all fieids and available options in
the Intermodule menu. The menu map will help you get an overview
as well as provide you with a quick reference of what the Intermodule
menu contains.

Intermoduie Menu
*—w—ilntcrmduie i

e{Grovp fun ]

Group Run
é*ﬁ'Group Run Armed from PORT IN

Set time using
Keypad or Knob

Module A
L
L]
L]
PCRT IN LEVEL ———— TTL
ECL
User —— Keypaed
wwwwwww - PORT IN Edge rT—p—— Rising
Led gty ing
Modu |l as Maduia ;— Indapandent
droup Run
Modute A
[}
»
L]

et Mad e 4

b § iy Correlotion Hers Dispioy RERERAT

Intermodule Menu Map
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Accessing the Intermodule Menu

To bring up the Intermodule menu, select the module field in the upper-left
corner of any menu. When the selection pop-up appears, select the
Intermodule field to bring up the Intermodule meru,

Module field

intermodule selection

SysteE
Sy tem
fasisr Intermodule
kegboard
A 1 G5ads Seepe
25 3 D o s e,
8 ooz LA L | === ] Cammlnicstions
I GIGASHMFLE /s - ’ * WPIG
S0 Ll gs0aPE I 1 . .~ 2 RG~232C
0 G0 iz GTATE R —
B L ] ints ]
s00 e Tz (1)L | peem— g Printer Selup
L)
]
|4 — —
H I
RE-2320

Accessing the Intermodule Menu

With only one measurement module loaded into the system, intermodule
measurements are not possible, so, the Intermodule menu is not available, If
you have an HP 16501 A Expansion Frame connected, modules loaded into
the expansion frame are available for an intermodule measurement,




Configuring a Group Run

Whern the Group Run field is selected, it toggles between two choices which
sets how the intermodule measurement is armed.

Group Run This selection starts the intermodule measurement when
you select the Group Run field in any of the module menus. This field is
also the Run field, bus when you have an intermodule measurement
configured, the Run field changes to Group Run. You stili have the
choice to run the group in Single or Repetitive acquisition mode.

Group Run Armed from PORT IN

This selection starts the intermodule measurement when an external trigger
source, matching the trigger level and edge requirements you set, is seen at
the PORT IN BNC connector on the rear panel.

{  Intermoduls } L St } [Prin: ] iSroup Eun}

Group Run/Stop field

l Group run field

FORT TRAQUT

T/500RHz TH B
Stonped

Fattern Gen C
Stnnpad

I GEa/e Scope
Slopped

TEHZ Timing £
Slopped

Rrann Run

o Broup Run

I% Group Run Armes from PORT I

Time Carrelelion 5&!‘3;

TO0/SC0MH: LA B | Kot Corrpleted
| hoa/s Seope B Eoi Correleied
Group Run Field
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- Example

The following example illustrates what happens when you execute a Group
Run. For this example we use the intermodule configuration shown in the

figure below.

Intermodule

( Group Run

:

ETime: Corratation Sars |

[ Hodules 1

v

Group Run/Stop field

0 EHRE TE B
£ Stepoed
(Falters Ten ©
E Sl&Eaac .

f Gﬁn/s SeopE O

Siopnad

-

T GHz Timing &
sioppad

200500 H: LA BT
L. 5bals Soppe D

When you select the Group Run field, the following events cccur:

Status indicator

1 The status indicator of each module involved changes from Stepped

to Bunning.

2 The prestore and trigger qualification status of module B (analyzer)
and module D {oscilloscope) is checked.

3 When prestore and trigger qualification of modules B and D are met,

module C is armed and its appropriate measurement is run.

4 Module C triggers, and simultaneously arms modules B and D.
5 Module D triggers, and sends a signal to an external device through

“PO” (PORT OUT).

6 The status of each module changes to Stepped when the module
finishes its operations, After all the modules are finished, the data is

displayed in the individual dispiay menus of the modules.

If the modules are time correlated, the time correiation bars at the bottom of
the menu display the start and stop acquisition window of each module

rejative to the other modules.




Configuring Port In/Out

The PORT IN/OUT field accesses a configuration menu which is used to
configure which module an external arming signal (PORT OUT) is sent from.
Also, from this menu you define voltage level and edge criteria that must be
matched by any incoming arming signal {PORT IN) before the intermodule
measurement can begin. The PORT IN/OUT field is shown below.

1 Intermadule ( Skeu J [Print E (Gr‘oup F.'un}

l Group Run }

i (7 neduies )

PORT IN/CUT

PORT IN/OUT field

1 h5a/s Scop
Sitpoed

B0 /S000HZ LA 1
= tapzed

iTime Corretation Bars

PORT IN/OUT Field

PORT OUT

PORT OUT is used to enable an external device from another module in the
intermodule configuration tree. To configure a PORT OUT signal, do the
following:

Select the PORT INJOUT field above the module field, then select the
PORT OUT field from the PORT IN/OUT Setup menu that appears.
From the selection list choose the module you want the signal to
come from.

'The selection list will contain the names of all the modules configured in the
group run. A "PO" indicator will appear in the configuration tree originating
from the module you select.




The PORT OUT signal is a positive-going TTL pulse whose widéh varies
depending on the module that is driving it, The port may be terminated by a
50 Q2 load to reduce ringing, however, the signal wili then be less than or
equal to 0.4 V when low and at least 2.0 V when high.

PORT IN

With a trigger signal connected to the PORT IN BNC on the rear panel, the
intermodule measurement can be started with this signal after preset voitage
and edge criteria is met. Te configure a PORT IN signal, do the following:
Select the PORT IN Leve! field and set the level to TTL, ECL, or a User
defined level between +5 Vand -4V,

Select the PORT IN Edge field and toggle the edge type to either Rising
or Falling.

After the PORT IN voltage level and edge criteria is set, select the

Group Run/Stop field. The analyzer will wait until the proper signal is
seen at the PORT IN BNC before the measurement begins.

{ Intermodule j i bk it o :
PORT TH/ADLET Setup 3
[ Group Run :
i PORT QUT j
PORT TH fevel :J
TIL b
o
PORT IN Edge

————

Rising

Time Carrelation Sar FR———
1 96[’597

Goess Tcoge €
I, 10G/BCOTRY €

PORT IN/OUT Setup Menu
Only the HP 165008 has the PORT IN BNC . However, the PORT IN signal is
available to modules in both the HP 165008 and HP 16501 A frames.

When using PORT IN, an external device must be connected to the PORT IN
BNC on the rear panel. If an external device isn't connected, or is accidently
disconnected, the instrument will not trigger.




The Group Run/Stop Field

When a moduie is added to the intermodule configuration tree, that module’s
Rurnv/Stop field changes to the Group Run/Stop field. A Group Run/Stop field
is also available in the Intermodule menu. This field starts an acquisition just
like any individual module’s Group Run/Stop field. When an acquisition is
started in the intermodule menu, you can monitor the results with the
Running/Stopped status indicators and time-correlation bars.

When you select the Group Run/Stop field, a pop-up appears with two choices
for acquiring data.
® Singie, which is the default, allows you to run the measurement once.

* Repetitive allows you to run the measurement as many times as you want
to collect data for statistical measurements, etc. Press Stop when you
want to stop a repetitive run.

IntEr’madmem Sl ) W
| Lraup Run il Group Run/Stop field |

Repeiitive ﬂ
5

Cancel CR

Fattern Gen £

Stapped i

i GSass Scope T

Slgpped k

i BHz Tim
5 4o d

Rurns mode selection

Time {orreiatinn Bars

1005008z LA B Mol Torreiaoted
Lh0ess Snope D Hot Torretaled
Group Run/Stop Field
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The Modules List

On the right side of the screen are fields listing the different modules that can
be configured in the Intermodule menmi. When you select one of the module
fields, a pop-up appears displaying the possible locations of the module in the
intermodule configuration tree.

¢ [ndependent allows the module to run independently of the other modules
and removes it from the intermodzle configuration tree.

¢ Group Run places the module directly below the large Group Run
Configuration field. This module is armed immediately after the Group
Run/Stop field is touched.

# The other fields in the pop-up list the name of the modules that are
already part of the intermodule configuration tree, and can be used to arm
this module. Selecting one of these fields places the current module below
the module indicated by the field you selected. The current module is

After you make your selection, a box appears in the intermodule
configuration tree with the module’s slot location (A through E for the BEP
165008 alene, or A through J for the HP 16500B with the HP 16501A
attached) representing the location of the module in the tree.

then armed when the preceding module finds its trigger. .

Iniermedule

Endepengent -
1 wne s
Group Run E FORT Ih7OUT |

b
E-. 1H0/5001z LA B Hogules j
g T00 /5001Hz LA B )

Siopped

[ Group Rum

Fatlfarn Gon
Fatiern Gen ¢
54 25l

T GS6/% Stops D

PTime Correlation Bars

1O0GSS00HH: LB B Hot larpeleted
l.Ehgss. 2oope b Mol Carrelaled

The Module Pop-up Menu
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Status Indicators and Time Correlation Bars

The message "Running” or "Stopped" appears below the names of the
individual modules that are listed on the right side of the Intermodule menu.
This indicates the current status for each module and can be used to monitor
the intermodule measurement. If there is a problem with the measurermnent, a
quick check of these status indicators ean show you which modules have
completed their operations (Stopped) and which ones are still Running.
Generally:
& If 2 module was running and is stopped now, you can assume it received
its arming signal and triggered properly.

s [f a module located below a stopped module on the intermodule
configuration tree has received an arming signal and is still running, it is
still looking to satisfy it's trigger specification.

® If a module below a running module on the intermodule configuration tree
has not received its arming signal, it will not begin running.

The time correlation bars at the bottom of the menu display the start and
stop time of each module relative to the other modules.

§ Intermodute Ml.} g E:keu !Prim
[ Group Run J[ PORT TNAQUT i

i =
i Hodules

T B5a/s Leops )

Sinpged

7
TGG /S00FHz L8 B3
L ioppes ™ 7

Status Indicator

Time Correlstion Hars

1 Lbars

SO0z LA

Time correlation bars
Status Indicators/Time Correlation Bars
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Adjusting Skew

Selecting the Skew field brings up the Intermodule Skew menu.

The Intermoduie Skew menu is used to skew waveforms or state listings
between modules on the display. This allows for display adjustment £o within
2 ns between moduies. The major purpose of this adjustment is to
compensate for variances in internal probing delays across modules.

To adjust the skew of the module, select the individual module within the
Skew menu and add or subtract a2 known time value. This value may be
calculated with the markers by measuring the skew between some cormon
signal sampled by both modules.

Integrmodule
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Example

What Are Some Typical Intermodule Measurements?

Intermodule measurements may be as simple as starting several modules at

once, or very complex with multiple arming sequences between modules and
external equipment. Some examples are:

Analyzing a Glitch

A glitch is defined as two or more transitions between the samples of a timing
analyzer that cross the logic threshold. A timing analyzer can trigger on a
glitch and capture it, but doesn’t have the voltage or timing resolution to look
at the glitch in detail. On the other hand, an oscilloscope can acquire

waveforms with a great deal of resolution, but it can’t trigger on glitches,
combinations of glitches, or patterns.

To analyze a glitch, use a timing analyzer and an oscilloscope interactively.
Set up the timing analyzer to trigger on a glitch and when the timing analyzer
triggers, capture the glitch with the oscilloscope. Then use the oscilloscope

to look at the waveform parameters of the glitch, including its width, shape,
and amplitude.

For this intermodule measurement, you are using the triggering capabilities
of the timing analyzer and the acquisition capabilities of the oscilloscope.
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Example

Analyzing Interrupt Handling in a CPU System

Most microprocessor programs can be interrupted by an asynchronous
hardware signal. Software designers are interested in the processor's
real-time response to interrupts. In particular, you need to answer these
kinds of questions:

* Does the processor branch to the proper interrupt handling routine?
* Are registers and status information saved properly?

¢ How long does it take to service the interrupt?

® Isthe interrupt acknowledged properly?

® After the interrupt is serviced, does the processor restore registers and
status information and continue with the previous routine as expected?

Usually, software designers want to look at the program flow of the
microprocessor system around an asynchronous event.

A state analyzer, coupled with a preprocessor and an inverse assembler, is
useful for tracing the flow of a microprocessor program. A timing analyzer or
an oscilloscope is designed to frigger on asynchronous events like edges.

In this example, use an oscilloscope with a sample rate faster than the
microprocessor clock to trigger on the asynchronous event and to arm the
state analyzer. Then use the state analyzer to check the address of the
interrupt routine. You may also uge the state analyzer to see if the
microprocessor is properly servicing interrupts and returning to the correct
address after each interrupt routine.
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Interrupt Handling Example

Set up the oscilloscope to trigger on the asynchronous interrupt line, This is
usuaily an edge-sensitive line on which the oscilloscope can trigger.

The state analyzer shouid be armed by the oscilloscope. Set the state
analyzer to trigger on all “don’t cares” and it will capture the interrupt service
routine when the arm signal is received. For this intermodule measurement,
arming the state analyzer with the oscilloscope allows a software designer to
track the flow of a microprocessor program around & hardware interrupt.

A Simple Stimulus/Response System

During system development, designers are often faced with verifying a part of
a design when the input signals for that part are unavailable. Here are some
cornmon examples of this problem:

¢ Verifying hardware operation when a part of the hardware is unavailable to
drive the circuit.

® Testing a PC board without a board test system.

The traditional solution is to use word generators to emulate the missing part
of the design, and to use logic analyzers and oscilloscopes to capture the
systermn response.
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Unfortunately, designers are often faced with an awkward solution of
stacking several boxes on top of each other, with a maze of cables {ying them
together, and a different interface for each instrument.

The pattern generator in the HIP? 165008 can act as the stack of W(}rd
generators in this problem. State, timing, and analeg modules can all be used
to capture the response of the system,

The pattern generator is loaded with the proper patterns and when it starts
sending patterns, it sends an arm signal over the intermodute bus.

The acquisition modules are armed from the pattern generator module and
set to trigger on the appropriate event in the sysiem.
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Displaying Multiple Module Data on One Screen

When you are making intermodule measurements, you can display the
resulting waveforms or state listings for several modules together on one
screen. For example, to display waveform data for an oscilloscope and a
timing analyzer on an oscilloscope menu, the procedure below may be
followed. You may not have the exact same configuration of modules,
however, the procedure steps will be similar.

Select the module field in the upper-left corner of the screen.
2 When the pop-up appears, select the HP 16532A Oscilloscope module.

When the oscilloscope menu appears, select the menu in which you
want to view the data (for this example, Auto-Measure).
Select the channel lakel field to the left of the waveform display once

to scroll the waveforms. Select this field again to access the display
parameters.

Autoscals

{ gscitvostape 0 ) (hutoHedsars )
Taput ) [Pericd 29083 ue Freg  354.68 W Vp.p BB
r2 Risetime 87,333 ns HELdLN HL4633 us  Prashoot  9.00 i

’ faiilime 33.333 ns —Widin 1 .575¢ us  Overghoo! 4.5% 1)
$/0iv 1 § Dalay ) [ Merkers W o © Trig to ¥ [irig to o
2,00 us oog in 142,90 ng (2,00 ng 0 5

1 e
5 S

3
- B - - = - - ot - o - e L
|
|
bl
i
i
Hi
|

Faanm! s,
i :

: \ :

|
T
s

Selecting the Waveform Selection Pop-up
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B When the Waveform Selecticn pop-up appears, select the fieid

displaying Module Oscilloscope D,

6 When the pop-up appears, select State/Timing E .

After the pop-up

disappears, the appropriate labels for the channels of the HP 16550A

State/Timing Analyzer will be listed under the State/Timing E field.
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Selecting State/Timing E
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7 Select the labels for the channels that you want displayed. For this
example, select OUT_4.
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Selecting HP 16510B Channels

8 Select Done and the Waveform Selection pop-up will disappear,
returning you to the waveform display. As shown in the figure below,
the five HP 165650A timing analyzer channels (OUT_4) are now
displayed with the HP 16532A oscilloscope channels C1 and C2 on the
Oscilloscope D Auto-Measure menu.
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Displaying Multipte Modeule Data on One Screen
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Helpful Hints

¢ When setting up measurements, start with simple setups and work up to
more complex ones. For example, set up the module that will trigger first
and take a measurement with only this module. Once you've verified that
this first frigger works properly, start adding additional modules to be
armed by this trigger.

* DBefore starting the measurement, setup a simple trigger condition, then
set all modules to store data while they search for the trigger condition.
This way, you can see information on both sides of the trigger condition as
yvou fine-tune the measurement.

e For complex triggering between modules, initially set the modudes that are
armed from the intermodule bus fo trigger on all “don’t cares” or to
“trigger immediately.” Then increase the triggering requirements in stages
by starting with the first modules that are armed and working from the top
to the botiom of the intermodule configuration tree.
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General Characteristics

This chapter describes the general characteristics of the HP
16500B/16501A Logic Analysis System, including hardcopy capability,
the input/output rear panel BNCs, and information about making
interactive measurements. This chapter also includes the weight and
dimensions of the HP 16500B/16501 A, and information about the
operating environment necessary to ensure optimum equipment
performance.

l Hard Disk Drive

Flexible Disk Drive

Programmability

Hardeopy Output

Characteristics

These characteristics are not specifications, but are included as additional
information. The following characteristics are typical for the HP
16500B/16501A system.

Capacity 85 Mbyte unformatted; Formatted as a Microsoft ® DOS disk
drive IDE Interface Bus

Capacity 1.44 Mbyte formatted, Microsoft DOS or LIF supported.

Instrument settings and operating modes, including automatic
measurements, may be remotely programmed via RS-232C, HP-IB
(IEEE-488), or optional HP 16500L (Ethernet).

Printers Supported HP ThinkJet, HP QuietJet, HP LaserJet, HP
PaintJet, HP Deskjet, HP Deskjet C, Epson and Epson-compatible
(for exarmple Epson FX-80) via RS-232C or HP-IB.

R8-232C Configurations Protocols: XON/XOFF, Hardware; Data bits:
8; Stop bits: 1, 1 1/2, 2; Parity: none, odd, or even; Baud rates: 110, 300,
600, 1204, 2400, 4800, 9600, 19200,

HP-IB Interface Functions SHI, Alll, T5, TEO, L3, LEO, SRI, RLI,
PP1, DCE, DT, CO and E2.
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Input/Quiput

Rear Panel BNCs:

Intermodule Bus
{IMB}
Characteristics

Operating
Environment

Port-in User selectable: TTL, ECL or user defined; Zin = 4 kQ ;
Vin=—-4.0Vat1lbmAto+HVat 1.6 mA.

Port-out Output signal is active high, TTL output level, high > 2 V inte
50 Q, low < 0.4 Vinto 50 §.

Run Control Oscilloscope, timing, state, and pattern generation can be
armed by Group Run. Modules can run concurrently or be armed in
series. Each module can arm one or more modules.

Mixed Display Mode Any timing or oscilloscope waveform displays
can be mixed. State listings can be included with waveforms in the
State/Timing Mixed Mode display.

Acquiring Data for Mixed Displays To obtain a mixed display,
multiple modules must be armed through the IMB. To include state
listings in mixed mode displays, state time tagging must be on.

Time Interval Accuracy Between Modules Equals the sum of the
channel-to-channel time interval accuracies of each modile used in the
measurement, for a deskewed measurement.

Time Correlation Resolution 2 ns (500 MHz)

Temperature

Instrument 0°C to B0°C (32 °F to 122 °F).

Disk Media 10 °C to 40°C (50 °F to 104 °F),

Probes and Cables 0°C to 65 °C (32 °F to 149°F).
Humidity

Instrument up to 95% relative humidisy at 40 °C (104 °F).

Disk media and hard drive 8% to 80% relative humidity at 40 °C
(104 °F).

Altitude Up to 4600 m (15 000 ft). Hard drive to 300 m (10,000 £).
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Weight

Power
Requirements

Vibration

Operating Random vibration 5-500 Hz, 10 minutes per axis, 2.41 g
{rms.}

Nonoperating Random vibration 5-500Hz, 10 minutes per axis, ~2.4¢
(rms}; and swept sine resonant search, 5-500Hz, 0.75¢ (0-peak), 5
minute dwell at 4 resonances per axis.

Power 115V/230V, 48-86 Hz, 4756 W max.

HP 16500B

Net 18.1 kg (40 1bs) + (0.7 kg (1.6 Ibs) x number of optional cards
instalied).

Shipping 25.9 kg (57 Ibs) + (3.6 kg (8 Ibs) x number of optional cards
installed}.
HP 16501 A

Net 12.2 kg (27 Ibs) + (0.7 kg (1.6 bs) x number of optional cards
installed),

HP 165008 115 V/230V, 48 to 66 Hz, 475 W max.
HP 16501A 115V/230V, 48 to 66 Hz, 420 W max.




Dimensions

Refer to the following figure for dimensional detail.
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Maintaining the HP 165008

This chapter describes the maintenance requirements for the

HP 165008 Logic Analysis System. It explains cleaning requirements
and degaussing procedures, and tells you where to look for
imformation when the instrument needs service or recalibration. It
also explains how the System Test menu is used.

Cleaning Requirements

When cleaning the HP 165008, USE MILD SOAP AND WATER only. A
harsh soap or solvent may darmage the water-base paint finish.

Clean the CRT display and surrounding area regularly. DO NOT place tape or
other foreign material on the screern.

Vacuum the ventilation slots on the sides of the instrument and the fan on
the rear panel whenever there is a visible amount of dust on them.




Degaussing

After you have used the instrument for a while, the CRT may become
magnetized and start to distort the colors on the screen or other display data.
To remedy this problem, simply degauss the CRT by pressing and releasing
the button on the rear panel marked DEGAUSS, If the screen isin
particularly bad condition, repeat this procedure several times until the
screen clears up.

Degauss button
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The Degaussing Button

Service and Calibration

If at any time the instrument fails fo operate properly or needs to be
adjusted, refer to the HP 165008 Service Guide.
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The System Test Menu

The System Test menu is used to test portions of the microprocessor board
including the system peripheral interfaces and the disk drives. It also allows
you to check the color module for color purity. For more information on this
menu, refer to the HP 166008 Service Guide.
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Repackaging for Storage or Shipment

Proper repackaging is necessary to prevent darmage to the HP 1685008. The
instrument may be stored or shipped in environments within these mits: -

Temperature
40 to 70 degrees C (-40 to +158  F)

Humidity
Up to 90% relative humidity at 65 C
(149 " F)

Altitude
Up to 15,300 m (50,000 ft)
The instrament should also be protected from temperature extremes which

could cause condensation within the instrument. Condensation within the
instrument may cause it to malfunction.

Tagging the Instrument for Service

If the instrument is to be shipped to a Hewlett-Packard office for service or
repair, attach a tag with the owner’s name and address, the moedel number,
the complete serial number, and a description of the service required. In any :
correspondence, refer to the instrument by model number and serial nnumber. .
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Repacking the Instrument

Before repacking the instrument, insert a shipping disk into the flexible disk
drive. The shipping disk helps protect the disk drive from damage during
shipping.

If the originai packing material is unavailable or unserviceable, material
identical to factory packaging is available through Hewlett-Packard offices,
Always mark the container FRAGILE to ensure careful handling,

If you use other packaging, follow these general instructions:
Wrap the instrument in heavy paper or plastic,

Use a strong shipping container. A double-wall carton made of 350-1b
test material is adequate.

Protect the control panel with a piece of cardboard.

Put a layer of shock-absorbing material 70- to 100-mm (3- to 4-in.)
thick around the instrument to firmly cushion it and prevent any
movement inside the container.

Seal the shipping container securely.
Mark the container FRAGILE to ensure careful handling.
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Error Messages

This chapter lists the disk error messages and disk warning messages
you may receive while operating the disk menus in the

HP 16500B/165601A Logic Analysis System. In addition, there is
information on the powerup self tests errors.
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Disk Error Messages

The following is a list and description of error messages that may be
displayed in the disk menus.

Configuration not loadable This module or option does not have the
ability to load a configuration,

Configuration not storable This moduie or option does not have the
ability to store a configuration.

Destination disk has different capacity The disk drive only permits
the duplicate disk operation between floppy diskettes with the same
capacity (double density or high density) and format (LIF or DOS),

Directory contains files You cannot purge a directory that contains
files. Delete all files within the directory first, then purge the directory.

Directories not supported on LIF disk Directory operations may not
be performed on LIF disks.

Disk CRC error Cyclical Redundancy Check (CRO) failed on this
disk, Try to recover any needed files and reformat the disk. Formatsing
the disk may not correct the current problem. Ifit deesn’t correct the
problem, discard the disk.

Disk data lost Unable to read the disk. Try re-insfalling the disk or
cycling the power.

Disk is write-protected The current disk is write-protected.
Disengage the write-protect tab on the disk.

Disk record not found The disk format has been damaged. Recover
any needed files and reformat the disk. Formatting the disk may not
correct the current problem. I it doesnt’d correct the problem, discard
the disk.

Disk timeout The disk drive may not be working properly or the media
was removed while being accessed.

Duplicate filename A file with the same name already exists on the
current disk. Select a different destination name.
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End of file encountered Trying to read data beyond the end of the
fite, The file was generated improperly or its confents have been altered.

File is being used You cannot purge a file or directory that is being
used by another operation. Operations may be initiated using the touch
screen, controller, or ethernet, Finish the other operation and try your
operation again.

File not found The specified file is not on the disk. Also, when copying
a file, the directory that contains the destination file may not exist.

Filename already exists A file with the same name already exists on
the current disk. Select a different destination rame.

Insufficient memory There is not enough memory o perform the
selected operation at this time. Reduce the number of operations being
performed on the logic analyzer (using the touch screen, contrelier, or
ethernet)} and try the operation again.

Invalid configuration file The contents of this file are incorrect.

Invalid file name The file name is invalid for any of the following
reasons. The name contains invalid characters for the disk formas (LIF
or DOS). The name is too long. The file name has spaces imbedded in
the wrong places.

Invalid file type for this operation The current operation may not be
performed with a file of the current type.

No destination disk No disk is currently installed in the destination
disk drive,

No disk No disk is installed in the flexible disk drive.

No room in directory The directory on the disk is full. Purge any files
no longer needed.

No room on disk The disk is full and the currently written file does not
fit. Deleting unneeded files and/or packing the disk may correct the
problem.
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Permission for this operation denied The logic analyzer does not
permit certain operations: duplicating the hard disk, formatting the hard
disk in LIF format, or writing or purging a file that has its read-only
attribute set.

Selected file is incompatible The file being loaded is incompatible for
this module or option.

Too many files open The logic analyzer's maximum number of
simuttaneously open files has been exceeded. File operations may be
initiated from the touch screen, the controller, or the ethernet. Reduce
the number of file operations and try again.

Unsupported disk format The disk in the disk drive is unformatted or
formatied on a non-compatible system. Ifthe contents of the disk are
NOT needed, format it.

Wrong format on high density diskette A high density (black)
diskette has been formatted with a double densify format. The logic
analyzer cannot read this diskette.

Disk Warning Messages

Disk warning messages are displayed when the contents of a file or a disk are

in danger of being destroyed by an operation.

DupHlicate Disk destroys contents of destination A warning that
the duplicate disk command does not append the source files to the
destination. It overwrites any files on the destination disk in a packed
form,

Filenames mast begin with a eapital letter This warning indicates
that the disk will not accept the filename as it has been entered, Retype
the filenarme with a capital letter at the beginning.

Embedded blanks not allowed in filename This warning indicates
that the disk will not accept the filename as it has been entered. Remove
the blank spaces or replace them with an underscore character.
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Powerup Self-Test Documentation

When you turn on the HP 165008 it initiates a set of self-tests to check the
basic condition of the instrument and the operating system. This is a limited
set of tests that checks whether or net the CPU board is working well enough
to boot the rest of the software from disk.

If a test fails, consult your HP 165008 Service Guvide.

No seif-test routines are performed for any modules at power-up. The
foliowing is a list of self tests performed.

@ COPYRIGHT 1992 HEWLETT-PACKARD COMPANY  HP 16500B V XX.XX
PERFORMING POWERUP SELF TESTS

passed ROM Test

passed RAM Test

passed Interrupt Test

passed Display Test

passed HIL Controller Test

passed Front Panel Test

passed Touch Screen Test

passed Correlator Test

passed Hard Disk Test

passed Flexibie Disk Test

LOADING SYSTEM FILES
LOADING MODULE FILES
LOADING SOFTWARE OPTIONS
AUTOLOADING CONFIGURATION
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Fail Codes

The type of fail codes you might encounter are:

Disk Test passed
failed
no disk - Install a disk or re-install the carrent disk,

Touchscreen passed
impaired - Not a complete touchscreen, but the instrument
can still be operated; or the touch failed, but a mouse was
detected on the interface loop.
Try wiping the bezel on the display and cleaning the CRT.
Make sure no objects are blocking the screen on power-up.
failed - Not enough touchscreen to operate the instrument
(major failure).

All Others Passed or Failed
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Critical Exrors

Critical errors are system load errors detected at power-up. When one of
these is detected, they are displayed on the screen in yellow and the self-test
routine is stopped IMMEDIATELY. These include:

SYSTEM FILE NOT FOUND Indicates the last drive searched for a
system file had a disk, but no systern file was found on the disk.

SYSTEM DISK NOT FOUND Indicates the last drive checked had no
digk on it.

SYSTEM FILE READ ERROR Indicates an error was detected during
all three attempts to load the system file.

SYSTEM DISK ERROR Indicates the drive that the sysiem file was on
failed during load.

Non-Critical Exrrors

Non-critical errors allow sequences to continue and won't stop the power-up
routine. These include “impaired” and “no disk.”
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Address, selecting, 3-4
Autoload, 5-2
enabling, 5-17

B

Baud rate
defined, 3-5
sefting, 3-5

C
Calibration, -3
Cleaning instructions, 8-2
Clock, setting, 6-6
Color
for display, 6-12
returning to defaults, 6-14
selecting, 6-10
Coior model, 6-8
Configuration tree, 7-18
Controlier interface, defined, 3-3
Copy, b-2, b-20

D
Data bits
defined, 3-7
supported, 3-7
Default configuration
defined, 1-4
storing, -4
Degaussing, 9-3
Description of analyzer, 1-2
Disk drive
autoload a file, 5-17 {0 5-18
copy a file, 5-20 to 5-21
duplicate a disk, 5~23
pack a disk, 5-22
purge a file, b-19
select an operation, 57
store a file, 5-12 to 5-14
Disk Prrive Operations, B2
Disk operations
auteload, 5-2, 5-17 to 5-18
change directory, 5-25
copy, 54, b-20 to 5-21
default values, 5-8, 5-10, 5-12, 5-15
duplicate disk, 52, 5-23
format disk, b-2, 5-10 to b-11
load, 5-3, 5-8 to 59

make directory, 5-24

pack digk, 5-3, 5-22

purge, b-3, b-19

rename, 5-3, 5-15 to b-16

selecting, -7

store, 5-3, 5-12 to 5-14
Disks

duplicating, 5-23

formatting, 5-10

packing, 5-22

storing files on, 5-12
Display

tagging for service, 9-5
HP 165008
repacking, 9-6
HP 16501A
defined, 1-2
HP-IB interface
configuring, 3-8
defined, 3-4
Listen Always, 3-8
selecting an address, 3-4
HP-IB printers
configuration, 4-4

mulitple module data on one screen, 7-18 Listen Always, 4-3 to 4-4

printing, 4-11
selecting color for, 6-12
Duplicate disk, 5-2, 5-23

)]

Environment
storage, -5

Epson printers, 4-3

¥
File identification code, 5-26
File types, 5-15
Files
copying, 5-20
identification code, 5-26
loading, 5-8
purging, 5-1%
renaming, 5-156
storing, 5-~12
Format a disk, 5-10 t¢ 5-11
Format disk, 5-2, 5-10
Formatting, 5-10t0 5-11

G

Group Run
for HP 166008, 7-6

Group Run/Stop
repetitive, 7-10
using, 7-10

H

HP 16500A
defined, 1-2
key features, 1-3
optional features, 1-3

setup, 4-3

supported, 4-3
Hue

defined, 6-8

salecting, 6-10

4
Intermodule measurements
accessing, 7-18
analyzing & glitch, 7-14
analyzing interrupt handling, 7-15
helpful hints, 7-21
simple stimulus/response, 7-16
Intermodule menu
accessing, 7-5
configuring, 7-18
described, 7-2
menu map, 7-4

K
Key analyzer features, 1-3
Knob

use of, 1-4

L
Listen Always, 3-8, 4-3 to 4-4
Load, 5-3, 5-8
Logic Analysis System
defined, 1-2
maintenance, -2
Lurninosity
defined, 6-8
selecting, 6-10
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M

Maintenance
calibration, 9-3
cleaning requirements, 9-2
degaussing, 9-3

Menu maps
disk menu, 5-4

Modules
adjusting skew, 7-13
displaying data on screen, 7-18
locations in configuration tree, 7-11
status of, 7-12

Mouse
use of, 1-4

O
Optional features, 1-3

P
Pack disk, 5-3, 5-22
Packing material, 9-6
Parity
defined, 36
selecting, 3-6
Performance Verification Software, 5-26
Port ont
BNC comnection, 7-9
use of, 7-18
Print all, 4-11
Print disk, 4-11
Print line, 4-11
Print partial, 4-11
Print record, 4-11
Print screen, 4-11
Printer interface, defined, 3-3
Printers
alternate, 4-4, 4-8
EpsonB, 4-3
HP-IB, 4-3
other HP, 4-9
RS-232C, 4-6
supported, 4-2
Printing the dispiay, 4-~11 to 4-12
Protocol
defined, 3-7
Purge, 5-3, 5-19

R
Rename, 5-3, 5-15
RS-232C interface
configuring, 3-8
defined, 3-5
RS-232C printers
configuration, 4-8
mode configuration switches, 4-7
supported, 4-8

S
Saturation
defined, 6-8
selecting, 6-10
Screen brightness, 1-4
Screen contrast, 1-4
Service, 8-3
Shipping container, -6
Shipping disks, 9-6
Skew
adjusting, 7-13
Skew menu:
aceessinf, 7-13
use of, 7-13
Slot designators
defined, 2-6
Sound
turning off, 6-7
turning on, 6-7
Status indicators, 7-12
Stop bits
changing, 3-6
defined, 3-6
Storage environment, 9-5
Store, 5-3, 5-12
Systern Configuration Menu
accessing, 2-4
defined, 2-2
layout, 2-b
mMenu map, 2-3
slot designators, 2-6
System Disk Menu
men map, 5-4
System options, 1-2
System Test Menu, 9-4
System Utilities Menu
accessing, 6-2

described, 6-2

menu map, 6-3
sound, §-7

touch calibration, 6-4

T
Time correlation bars, 7-12
Touch calibration, 6-4
Touch or/eff button, 1-4
Touchscreen

calibrating, 6-4

onfoff, 6-5

use of, 1-4

U

User interfaces, 1-4
knob, 1-4
mouse, I-4
touchscreen, 1-4

W
Waveforms, selecting, 7-19
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The User's Reference manual contains
field and feature definitions. Use this
manual for information on what the menu
fields do, what they are used for, and how
the features work.

The manua! is divided into chapters
covering general produet information,
probing, and separately tabbed chapters
for each analyzer menu. Also, chapters
on error messages and instrument
specifications are provided.

In the Configuration menu you have the
choice of configuring an analyzer as
either a State analyzer or a Timing
analyzer. Some menus in the analyzer
will change depending on the analyzer
type you choose. For example, since &
Timing analyzer does not use external
clocks, the clock assignment fields in the
Format menu will not be available,

If a menu field is only available to a
particular analyzer type, the field is
designated (Timing only) or (State only)
after the field name, If no designation is
shown, the field is avaitable for both
types.

As you purchase measurement modules
for the HP 165008 systern, insert the
reference manuals into either of the HP
165008 mainframe binders,
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Logic Analyzer Description

The HP 165560A State/Timing Analyzer module is part of a new
generation of general-purpose logic analyzers. The HP 16550A
module is used with the HP 16500B mainframe, which is designed as a
stand-alone instrument for use by digital and microprocessor
hardware and software designers. The HP 165008 mainframe has
HP-1B and RS-232C interfaces for hard copy printouts and control by a
host computer.

The HP 16550A State/Timing Analyzer module has 96 data channels,
and six clock/data channels. A second HP 16550A card can be added
to expand the module to 204 data and clock/data channels,

Memory depth is 4 Kbytes in all pod pair groupings, or 8 Kbytes on
Just one pod (half channels). All resource terms can be assigned to
either configured analyzer machine,

Measurement data is diSplayéd as data listings or waveforms, and can
be piotted on a chart or compared to a reference image.

The 100-Mllz state analyzer has master, slave, and demuitiplexed
clocking modes available. Measurement data can be stamped with
either state or time tags. For triggering and data storage, the state
analyzer uses 12 sequence levels with two-way branching, 10 pattern
resource terms, 2 range terms, and 2 timers/counters.

The 500-MHz timing analyzer has conventional, transitional, and glitch
tirning modes with variable width, depth, and speed selections.
Sequential triggering uses 10 sequence levels with two-way branching,
10 pattern resource terms, 2 range terms, 2 timers/counters and 2
edge/glitch terms,

Defining a trigger specification is as easy as picking a predefined
magcro from a frigger macro library. Trigger macros can be used by
themselves or in combination with each other.




User Interface

The HP 1656008 has four easy-to-use user interface devices: the knob, the
touchscreen, the optional mouse, and the optional keyboard.

The knob on the front panel is used to move the cursor on certain menus, to
increment or decrement rnumeric fields, and £o roll the display.

The touchscreen fields can be selected by touch or with the optional mouse.
To activate a touchscreen field by touch, simply press the screen over any
dark blue box on the display with your finger until the field changes color.
Then remove your finger from the screen to activate your selection.

To activate a field with the optional mouse, position the cursor (+) of the
mouse over the desired field and press the button on the upper-lefi corner of
the mouse.

The optional keyboard can control ail instrument functions by using special
function keys, the arrow keys, and the ENTER key. Alpha numeric entry is
simply typed in.

Al user interface devices are discussed in more detail in the HP 165008
Reference manual.

o kNeB

SCREEN
FELDS

1
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TOUCH
_
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Configuration Capabilities

The HP 16550A can be configured as a single or two card module, The
number of data channels range from 102 channels using just one HP 165504,
up to 204 channeis when a second HP 16650A is connected. A half channel
acquisition: mode is available which reduces the channel width by half, but
doubies memory depth from 4K-deep to 8K-deep per channel.

The configuration guide below illustrates the channe! width and mermory
depth combinations in all acquisition modes with a one or two card module,

State Analyzer
Fuit Channel Mode Half Chaonnel Mode
188 MHz 169 MHz
4K-deep on 182 chan.| 8K-deep on 51 chen.
i Card 96 doia 48 dota
Moduie e +
B ciock or daic 3 ctock or dute
Car
4k—deep on 2684 chan j8K—deep an 102 chan.
2 Cord 198 data 38 dotg
Module +
& clock or dotg 2 ¢lock ar data
16550823
¢ [nused clock channels can be used as data channels
* "Pime or State tags reduces memory by half. However, full depth is
retained if you leave one pod pair unassigned.
® Maximum of 6 clocks i a two card module.
Timing Analyzer

t Card
Modu le

gy —

2 Card
Modu te

Cenventitional Canventiongi Transitianal fransitiong! Gliteh
full enanrel haif channg! fut | channel haolf channe! haglf channel
259 Mz 400 MHz 125 Mz 238 MH=z 125 Mz
4K—deer on Y@Z chan.] 8K-deep on 51 chon. | 4K—deep on 1@Z chan | 8K—deep on 51 chan. | 4K-deep on 571 chon
45 data 48 daia 36 doto 4B data 48 dato
+ + + + +

& clock or deta

3 ¢lock or deta

& ciock or datg

3 clock or dotag

2 ciock or doto

AK~deep on 204 chan,
198 doteo
o
6 clock or dota

gideep on 192 chan.
96 dato
+
G ciock or data

dKk—desp on 2804 chan.
198 doto
+
& clock or datgo

BK--deep on 1862 chan.
9% date
+
B clock ar datae

4K—deep on 182 chan,
U8 ddgtg
+
& clock or duic

® [Inused clock channels can be used as data channels

16500BZ4
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Key Features

# 100-MHz gtate and b00-MHz timing acquisition speed.
® 96 data channels/6 clocks expandable to 198 data/6 clock cha‘nnelsi:

® Lightweight passive probes for easy hookup and compatibility with
previous H? logic analyzers and preprocessors:

e HP-IB and RS-232C interface for programming and hard copy printouts.
& Variable setup/hold time, 3.5 ns window.
s Dxternal arming to/from other modules through the intermodule bus.

& 4 Kbytes deep memory on ali channels with 8 Kbytes in half channel
modes. )

® Marker measurements.

e 12 levels of trigger sequencing for state and 10 levels of sequential
triggering for Timing.

¢ Both state and timing analyzers can use 10 patiern resource terms, two
range terms, and two timer/counters to qualify and trigger on data. The
timing analyzer also has two edge terms available,

® Predefined trigger macros for easy configuration of trigger specifications.,
& 1(0-MHz time and number-of-states tagging.

¢ Full programmability.

* Mixed State/Timing and State/State (interleaved) display.

# Compare, Chart, and Waveform displays.




Tahle 1

Accessories Supplied

The table below lists the accessories supplied with your logic anatyzer. If any
of these accessories are missing, contact your nearest Hewlett-Packard sales
office. If you need additional accessories, refer to the Accessories for HP
Logic Arnalyzers .

Accessories Supplied

Accessory HP Part No. Quantity
Probe tip assemblies (1650-61608 B
Probe cables 16550-61601 3
Grabbers {20 per pack} 5090-4358 8
Extra probe leads (5 per pack) 5959-9333 1 pkg
Probe cable and pod labels 01650-94310 1
Probe cahble D clip 168500-41201 1
Operating system disks Call 1
User's Guide Call 1
User's Reference Guide Call 1
Programming Reference Guide Call 1
Service Guide Call 1
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Accessories Available

There are a number of accessories available that will make your measurement
tasks easier and more accurate. You will find these listed in Accessories for
HP Logic Analyzers. '

Preprocessor Modules

The preprocessor module accessories enable you to quickly and easily
connect the logic analyzer to your microprocessor under test.

Included with each preprocessor module is a 3.5-inch disk which contains a
cenfiguration file and an inverse assembler file, When you load the
configuration file, it configures the logic analyzer for making state
measurements on the microprocessor for which the preprocessor is designed.

Configuration files from other analyzer modules can also be loaded. For
information on translating other configuration files into the analyzer, refer to
"Preprocessor File Configuration Translation and Pod Connections® in the
Probing chapter.

The inverse assembler file is a soffware routine that will display captured
information in a specific microprocessor’s mnemonics. The DATA field in the
State Listing is replaced with an inverse agsembly field. The inverse
assembler software is designed to provide a display that closely resembles
the original assembly language listing of the microprocessor's software, It also
identifies the microprocessor bus cycles captured, such as Memory Read,
Interrupt Acknowledge, or VO write.

Many of the preprocessor modules require the HP 10269C General Purpose
Probe Interface. The HP 10269C accepts the specific preprocessor PC board
and connects it to five connectors on the general purpose interface to which
the logic analyzer probe cables connect.

A list of preprocessor modules is found in Accessories for HP Logic
Analyzers. Descriptions of the preprocessor modules are found with the
preprocessor moditle accessories.
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Probing

This chapter contains a description of the probing system for the logic
analyzer. It also contains the information you need for connecting the
probe system components to each other, to the logic analyzer, and to
the system under test.

Probing Options
You can connect the logic analyzer to your systern under test in one of
the following ways:

* HP 10320C User-Definable Interface (optional).
* Microprocessor and bus specific interfaces (optional).
* The standard general purpose probing (provided).

® Direct connection to a 20-pin, 3M-Series type header connector
using the optional termination adapter.

The HP 10320C User-Definable Interface

The optional HP 10320C User-Definable Interface module combined
with the optional HP 10269C General Purpose Probe Interface allows
you to connect the logic analyzer to the microprocessor in your target
system, The HP 10320C includes a breadboard which you custom
wire for your system.

Another option for use with the HP 10320C is the HP 10321A
Microprocessor Interface Kit. This kit includes sockets, bypass
capacitors and a fuse for power distribution. Also included are
wire-wrap headers to simplify wiring of your interface when you need
active devices to support the connection requirements of your system.

You will find additional information about the HP 10320C and the HP
10321A in the Accessories for HP Logic Analyzers .




Microprocessor and Bus Specific Interfaces

There are a number of microprocessor and bus specific interfaces
available as optional accessories which are listed in the Accessories
Jor HP Logic Analyzers. Microprocessors are supported by Universal
Interfaces or Preprocessor Interfaces, or in some cases both,

Universal Interfaces are airned at initial hardware turn-on, and will
provide the following:

® [ast, reliable, and convenient connections to the microprocessor
system.

Preprocessor inferfaces are aimed at hardware turn-on and
hardware/software integration, and will provide the following;

¢ All clocking and demultiplexing circuits needed to capture the
system’s operation.

¢ Additional status lines to further decode the operation of the CPU.

* Inverse assembly software to translate logic levels captured by the
logic analyzer into microprocessor mnemonics.

Bus interfaces will support bus analysis for the following:

* Bus support for HP-IB, RS-232C, RS-449, SCSI, VME, and VX1

General Purpose Probing

General purpose probing involves connecting the logic analyzer probes
directly to your target system without using any interface. General
purpose probing does not limit you to specific hook up schemes, for an
example, as the probe interface does. General purpose probing uses
grabbers that connect to both through hole and surface mount
components.
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General purpose probing comes as the standard probing option
provided with the logic analyzer. There is a full description of its
components and use later in this chapter.

The Termination Adapter

The optional fermination adapter allows you to connect the logic
analyzer probe cables directly to test ports on your target system
without the probes.

The termination adapter is designed to connect to a 20 (2x10) pin,
4-wall, low-profile header connector, 3M-Series 3592 or equivalent.

Termination Adapter
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Preprocessor File Configuration Translation and Pod Connections

Preprocessor configuration files from an HP 16510B, HP 16511B, and
HP 16540A.D can be used by the HP 165650A logic analyzer. However,
some pods must be connected differently in order for the
configuration files (version 5.0 or later) to work properly. The table
below and on the next page gives information on what configuration
files to load and the required connecting order between the pods in
the old configuration and the new HP 16550A pods.

At the end of the table there are definitions of the terms used in the
table and any notes found in the table.

Software and Hardware Translation Information

Preprocessor
Number

10314D
£24098
103058

E2426A/B

E2423A
10311B
103116

103166

E2403A

E2401A

E2420A

Target
Microprocessor

80386DX
80288
8086/88

68020/EC020

SCSi-2
68000/10
58000/10

68030

80486

R3000

68040

Recommended
Configuration
Fite to Transfer
165108

Factory

165108

165108 or
Factory

165108
165108
165108

165108 or
Factory

Factory

16540A,D

16540A,1

0ld Pods to New Pods
in & One Card Module
No Charges Required
N/A

1,23t03,1,2

No Change Required

No Change Required
No Change Required
No Change Required

No Change Required

N/A

No Change Reguired

1,23456t01,25634

QOld Pods to New Pods ina
Twao Card Module

N/A

N/A

N/A

N/A

N/A
N/A
N/A

N/A

N/A

123456710
M1, Mz, M3, M4,M5,M8,E1

1,2,3456710
M1,M2,MB,M6,M3,M4,E1




Preprocessor
Number

E2408A
E2415A
E2418A
10341B

E243ZA

E2431A
103428
10342G
103008
E24138

E2412A

£2414B

E243BA

EZ2416A

Target
Microprocessor
68030

MCs-51
320C20/25

1553

809B0CA

320C30/31
RS232/HPIB
HPIB

Z80

68331/2

1860XP

68302

1860XR

MCSas

Recommended
Configuration
File to Transfer
165108

165108

165108

16510B

165118

Factary
Factory
Fagtory
165108
File £68332_8

1654048

16540A,D

16511B or
16540A,0

165108

Ofd Pods to New Pods
in a One Card Module
123451012453

No Change Required
No Change Required
No Change Required

1.234586101,253456

N/A

N/A

N/A

No Change Required
1.234561035,1,2,4,6

N/A

1234561351246

N/A

No Change Required

Old Pods to New Pods
in a Two Cand Module
N/A
N/A
N/A
N/A

12345567t
M1,M2,M5,M3,M4,M8,E1

N/A

N/A

N/A

N/A

N/A

1.2,3,4,5,6,7,8.9t0
M1,M2,M3,M4 M5 MB,E2,
E3,E1

N/A

1,234587w
M3,M1,M2,M4,M5,M8,E1

N/A

Recommended Configuration File to Transfer: The recommended configuration file will work the best. If Factory is
recommended, you should use files specificaily made for the HP 16550A.

0id Pods to New Pods in a One Card Moduie: Pods are reordered respectively.

0id Pods to New Pods in a Two Card Module: Pods are reordered respectively. Master = M and is located in lower
stot, Expander = E and is located in upper slot.
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General Purpose Probing System Description I

The standard probing system provided with the logic analyzer consists of a
probe tip assermnbly, probe cable, and grabbers. Because of the passive design
of the probes, there are no active circuits at the outer end of the cable. The
rest of this chapter is dedicated fo general-purpose probing.

The passive probing system is similar to the probing systern used with
high-frequency oscilloscopes. It consists of a series RC network

{90 k€Q in parallel with 8 pF) at the probe tip, and a shielded resistive
transmission line. The advantages of this system include the following:

* 250 Q in series with 8-p¥ input capacitance at the probe tip for minimal
loading.
® Signal ground at the probe tip for higher speed timing signals.

@ Inexpensive removable probe tip assemblies.

Probe Tip Assemblies

Probe {ip assernblies allow you to connect the logic analyzer directly to the
target system. This general-purpose probing is useful for discrete digital
circuits. Each probe tip assembly contains 16 probe leads {data channels),
one clock iead, a pod ground lead, and a ground tap for each of the 16 probe
leads.

GROUND LEAD (LONG)
5559-9335

(PRG. OF 52 PROBE LEAD

54599333

/ (PKG. OF &

GROUND LEAD (SHORT!
5989~§334

/ (PEG. OF 492
\UaY

PROBE HOUSING

PROBE TIF ABSEMELY

191800-61588)

01650F 3¢

Probe Tip Assembly




Probe and Pod Grounding

Each pod is grounded by a long black pod ground lead. You can connect the
ground lead directly fo a ground pin on your target system or use a grabber.
To connect the ground lead to grounded pins on your target system, you
must use 0.63 mm {0.025 in) square pins, or use round pins with a diameter
of 0.66 mm (0.026 in) to 0.84 mum (0.033 in). The pod ground lead should
always be used.

Each probe can be individually grounded with a short black extension lead
that connects to the probe tip socket. You can then use a grabber or the
grounded pins on your target system in the same way you connect the data
lines.

When probing signals with rise and fall times of < 1 ns, grounding each probe
lead with the 2-inch ground lead is recommended. In addition, always use
the probe ground on a clock probe.,

Probe ground lead

C15508.41

Probe Grounds
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Probe lead connector.

Probe Leads

The probe leads consists of a 12-inch twisted pair cable, a ground tap, and
one grabber. The probe lead, which connects to the target system, has an
integrated RC network with an input impedance of 100 kQ in para]iel with
approximately 8 pF, and all in series with 250 2.

The probe lead has a two-pin connector on one end that snaps into the probe
housing.

%\@@ W S

Q1G04

Probe Lead

Grabbers

The grabbers have a small hook that fits around the 1C pins and component
leads. The grabbers have been designed to fit on adjacent IC pins on either
through hole or surface mount components with lead spacing greater than or
equal to 0.050 in.
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CAUTION

WARNING

Probe Cable

The probe cable contains 18 signal lines, 17 chassis ground lines and two
power lines for preprocessor use. The cables are woven together into a flat
ribbon that is 4.5 feet long. The probe cable connects the logic analyzer to
the pods, termination adapter, HP 10269C General-Purpose Probe Interface,
or preprocessor. Each cable is capable of carrying 0.33 amps for
Preprocessor power.

DO NOT exceed this 0.33 amps per cable or the cable will be damaged.

Preprocessor power is protected by 2 current Hmiting cireuit. If the current
Himiting circuit is activated, the fault condition must be removed.

After the fault condition is removed, the circuit will reset in one minute.

Minimum Signal Amplitude

Any signal line you intend to probe with the logic analyzer probes must
supply a minimum voltage swing of 500 mV to the probe tip. If you measure
signal lines with a voltage swing of less than 500 mV, you may not obtain a
reliable measurement.

Maximum Probe Input Voltage
The maximuorn input voltage of each logic analyzer probe is 240 volts peak.

Pod Thresholds

Logic analyzer pods have two preset thresholds and a user-definable pod
threshold, The two preset thresholds are ECL (— 1.3 V) and TTL (+1.5 V).
The user-definable threshold can be set anywhere between - 6.0 volts
and +6.0 volts in .05 volt increments.

All pod thresholds are set independently.
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Assembling the Probing System .

The general-purpose probing system components are assembied as shown
below to make a connection between the measured signal line and the pods
displayed in the Format menu.

- - Pod A ‘*‘\‘%
L ~ £ i ) | 2
( ) (-
[ Croek Inpute 1(Fed aE)L (FEd R (Fed TN (Pog Asy 3 (Fed azi( ) (AT
[P — e b Pod Bgic i Fed Pair i ﬂﬂ’ﬂ
J— %,
FRAE R S

I ] I ] 1 [

Format Menu / Q

Front Paonel

Rear Poned

Pod A1, AZ i L O o [ s
!
!

165H0EC1

Connecting Probe Cables to the Logic Analyzer

2-11




Connecting Probe Cables to the Logic Analyzer

All probe cables are installed at Hewlett-Packard. If you need to replace a
probe cable, refer to the Service Manual that is supplied with the logic
analyzer.

Connecting the Probe Tip Assembly to the Probe Cable

To connect a probe tip assembly to a cable, align the key on the cable
connector with the slot on the probe housing and press them together.

Probe tip assembly

Prohe cable

oTESaE 13

Connecting Probe Tip Assembly
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Probing
Assembling the Probing System

Disconnecting Probe Leads from Probe Tip Assemblies

When you receive the logic analyzer, the probe leads are already installed in
the probe tip assemblies. To keep unused probe leads out of your way during
a measurement, you can disconnect them from the pod if desired.

To disconnect a probe, insert the tip of a ball-point pen into the latch
opening. Push on the latch while gently pulling the probe out of the pod
conmector as shown in the figure below.

To connect the probes into the pods, ingert the double pin end of the probe
into the probe housing. Both the double pin end of the probe and the probe
housing are keyed so they will it together only one way.

/ﬁ@m

FHAEOET

Installing Probe Leads
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Probing
Assembling the Prabing System

Connecting the Grabbers to the Probes

Connect the grabbers to the probe leads by slipping the connector at the end
of the probe onto the recessed pin located in the side of the grabber. If you
need to use grabbers for either the pod or the probe grounds, connect the
grabbers to the ground leads in the same manner.

GEROUND

DIFEE TS

Connecting Grabbers to Probes

Connecting the Grabbers to the Test Points

The grabbers have a hook thas fits around the IC pins and component leads.
Connect the grabber to the test point by pushing the rear of the grabber to
expose the hook. Hook the lead and release your thumb as shown below.

1850677

Connecting Grabbers to Test Points
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The Configuration Menu

The Configuration menu is one of the analyzer menus that allows you
to set module level parameters. For example, in the Configuration
menu the pod pair assighments are made. In addition, the type of
clocking is selected and a custom analyzer name can be assigned.

1

Configuration Menu Map
The following menu map illustrates all fields and the available options
in the Configuration menu. The mermu map will help you get an

overview as well as provide you with a quick reference of what the
Configuration menu contains.

Configurotion
—_—
‘ﬁ Arint
————L?un

Anatyzer 3 and Aneiyzer B ——————
Mome e Mechiﬁim%——— Alphaenumer le Keypod

""""" Type: —— OfF

H
H

~ Timing

- Gtats

- nggg igned Pode

Lo

Machine 1t

1
1
i H
. S bl Mavhine 2
.
.

""""" Unassigned

_ . 18556H25
The aumber of gpods in

this tist depends an
the cnolyzer configurotion.

Configuration Menu Map




The Configuration Menu
Name Field

Name Field

The Name field allows you to assign a specific name to the analyzer machine.
The name is entered by using the pop-up alpha-numeric keypad. When
configurations are stored to disk and later reloaded, a specific name can help
identify the measurement setup.

Name figtd

Keypad

Name Field
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The Configuration Menu
Type Field

Type field

Type Field

The Type field allows you to configure the available analyzers as a state
analyzer or a timing analyzer. When the Type field is selected, the following
choices are available,

Timing

When Timing is selected, the analyzer uses its own internal clock to clock
measurement data into the acquisition memory. This clock is asynchronous
to the signals in the target system. When this option is selected, some fields
specific to external clocks will not appear in the analyzer menus.

The analyzer can only he configured with one timing analyzer. If two are
selected, the first will be turned off.

State

When State is selected, the data analyzer uses a clock from the system under
test to clock measurement data into acquisition memory. This clock is
synchronous to the signals in the target system.

Clock type selection menu

| 1oo/s00mhz La B

llturzfagurﬁtmrs} ' Frint

anaiyzer | Analyz

ot

Name ‘ HaC

Timing

Haassigaed Padz

Type Field
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The Configuration Menu
Unassigned Pods List

See Also

Unassigned Pods List

The list of Unassigned Pods in the Configuration menu shows the available
pods for the module configuration, Pod grouping and assignment is by pod
pairs. When a pod pair is selected from the Unassigned Pods list, an
assignment menu appears. From the assignment menu, select a destination
for the pod pair.

Within each pod pair, activity indicators show the integrity of the connected
signals.

For more information on the activity indicators, refer to "Activity Indicators”
found later in this chapter.

Machine assignment Unassigned pods list
lC@nf‘.guraimz'{]
Aralyzar 3 —
Nae: | MACHIME 1 P
Tups (_,_.,...._..,Sml? 3 Tur < [ Unassigned Peds
Bl: ________ ES LTS 3 NE S 'rE:ZI ,,,,,,,,,,,,,,,, L
T TTEILIIL 6 ¢ {Eﬁ&u - It

Unassigned Pods Display




The Configuration Menu
Unassigned Pods List

Illegal Configuration

When both analyzers are turned on, pod pair 1,2 and pod pair 5,6 cannot be
assigned to the same analyzer. If this configuration is set, the analyzer will
display & help menu. Use this help menu to reconfigure the pod assignment
to a legal configuration.

{00/5601H2 LA B Etoﬂflgesratmn] )

Hnen oth snslyzers ars cn, pods BY.57 and B5.08
Kame cannat be mssigned to Lhe same ansigrer.

Type Pods
BasTgn: pogs 81,87 1y Arglyzer 2 ads
lﬁi" Bssign: lgcas 55,86 ta Analyzer 2
B3 )
fe Or: { Cancel ]

Pod Configuration Help Menu




The Configuration Menu
Activity Indicators

See Also

Activity ingicators

Activity Indicators

A portion of the Configuration menu that is not a selectable field is the
Activity Indicators. The indicators appear in two places. One is in the pod
pair displays of this Configuration menu. The other place is in the bit
reference line in the Format menu just above the pod bit numbers.

When the logic analyzer is properly connected to an active target system, you
see either a high level dash, a low level dash, or a transitional arrow in the
Activity Indicator displays for each pod pair. These indicators are very useful
in showing proper probe connection and that the logic levels are as expected
according to the threshold level setfing.

The "Bit Assignment Fields” in the Format menu chapter for more
information on the activity indicators.

| 100/B0OMHz LA 8 ‘Eﬁowr;ﬂfigurﬁazm | Pr';nt\é
Analyzer i Ansiuzer 2
Hama: | HACHINE | ] K ame ¢ 1 BRCHING 2 )
inaszigherd Fads
%’,H: ORI 3 3335 55 4 Ji% [FIER NSO £ = 3 - C 0 I [ i I..WW
B2 _.__ (L § e R L | L LR
Activity Indicators
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The Format Menu

The Format menu is where you assign which data channels are
measured and what clocking arrangement is used to capture valid data.

The configuration of the Format menu consists of grouping and
labeling the data channels from the system under test to fit your
particular measurement. In addition, for your convenience in
recognizing bit groupings, you can specify symbols to represents them.

If the analyzer is configured as a state analyzer, there are master and
slave clocks, clock gualifiers and a variable clock setup and hold to
further qualify what data is captured. In addition, you can set
individual pod clock threshold levels,

Format Menu Map

The following menu map graphically ilustrates all fields in the Format
menu. Use the menu map as an overview and as a guick reference to
the available options in the Format menu.
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The Format Menu
State Acquisition Made Field {State anly)

State acquisition
mode feld

Acquisition mode
selection menu

State Acquisition Mode Field (State only)

The State Acquisition Mode field identifies the channel width and memory
depth of the selected acquisition mode. When the State Acguisition Mode
field is selected, two configurations of channel width and memory depth
become available. Use the Sfate Acquisition Mode to configure the analyzer
for the best use of available memory and channel width.

Full Channel 4K Memory 100MHz

The full channel selection uses both pods in a pod pair for 34 channels of
width and a total memory depth of 4096 per channel. H time or state tags
are turned on, the total memory could be split between data acquisition
storage and time or state tag storage. To maintain the fuli 4096 per channel
depth, leave one pod pair unassighed. Stafe clock speed is 100 MHz.

Half Channel 8K Memory 160MHz

The half channel selection cuts the channel width to 17 channels. When in
this mode, the pod you use is selectable by selecting the Pod field, then
choosing one of the two pods within the pair. In Half Channel mode, the
memory depth is increased o 8192 per channel. Time or state tags are not
available in this mode. State clock speed is 100 MHz.

Pod field
sy ( rorws. 1 {”E,‘-”?",._z ]
Slote Acguisition Mode sester [Cleck | ':MMWEE
| Futl Chennel /4K Nemorysioonnz J Synnels

Fuli Channel /4K Mamory/{000MHz

astar Cisck t Hastar Llock
J

T pHald Chnanne ] ARG My 1G0MHR
{+ e -

HRCH 1 ¥

Leb2

,,,,,,,,,,,,,,,,,,,,

ELb I - NN 5 ... 87 .. 0

[ i
L&k

LgbS

[-1:1)
Lab7?

Lobd

State Acquisition Mode Field




The Format Menu
Timing Acquisition Mode Field (Timing only)

Timing Acquisition Mode Field (Timing only)

The Timing Acquisition Mode field displays the acquisition type, the channel
width, and sampling speed of the present acquisition mode. The Timing
Acquisition Mode field is used to access an acquisition mode selection menu.

Conventional Acquisition Mode

In Conventional Acquisition mode the analyzer stores measurement data at
each sampling interval.

Conventional Full Channel 260MHz The total memory depth is 4096
with data being sampled and stored as often as every 4 ns.

Conventional Half Channel 500MHz The total memory depth of
8102 with data being sampled and stored as often as every 2 ns.

Glitch Aequisition Mode

In Glitch Acquisition mode, a glitch is defined as a pulse with a minimumn
width of 3.5 ns and a maximum width of 8 ns, or the sample period,
whichever is larger, As an example, if the sample period is 8 ns, then a glitch
is defined as being between 3.5 ns and 8 ns. One advantage of the glitch
mode is that if you expand the sample rate, a pulse that is less than the
sample rate will still be displayed as a vertical dashed line.

Glitch Half Channel 125MHz The total memory depth is split
between data storage and glitch storage. Data acquisition memory depth
is 2048 per channel. Glitch storage is 2048 per channel, Data is sampled
for new transitions every 8 ns.

|
///1 g Gl ITCH
ANALYZER \j
Tos

INPUT
SAMPLE 4
POINTS !

GLITCH DISPLAYED
ON NEXT SAMPLE

ANALYZER |
NISPLAY

L1E50MW0S

Gliteh in a Timing Waveform
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The Format Menu
Timing Acguisition Mode Field (Timing only}

Transitional Acquisition Mode

In Transitional Acquisition mode, the timing analyzer samples data at regular
intervals, but only stores data when there is a level transition on currently
assigned bhits of a pod pair. Each time a level transition occurs on any of the
bits, alt bits of the pod pair are stored. A time tag is stored with each stored
data sampile so the measurement can be reconstructed and displayed later.
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Difference in stored samples

One issue when using fransitional timing is how many transitions can be
stored. The number depends on the mode and frequency of transition
occurrence. The following overview explains the number of transitions

stored for each transitional timing mode and why.




Timing acquisition
mode field

The Format Menu
Timing Acquisition Mode Field (Timing only)
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Transitional Full Channel 125 M Hz Mode

The total memory depth is 4 Kbytes per channel with a channe! width of 34
channels per pod pair. Data is sampled for new transitions every 8 ns.

When the Timing analyzer runs in the 126 Mz mode, it operates very similar
to the state analyzer with count Time turned on. The only exceptions are
that the store qualification comes from transition detectors instead of the
sequencer. Also, the analyzer uses an internal clock.

With 4 Kbytes of memory per channel and count Time turned on, the
analyzer uses half its memory {2 Kbytes) to store time tags. It should be:
noted that each pod pair must store transitions at its own rate, therefore it
must store its own set of fime-tags. You do not have the option of using a
free pod to retain full memory as you have in the normal state mode.

When a transition is detected after a sample with no detected transition,

two samples are stored. One sample is a "before transition sample® and the
other is an "after transition sample." Then, as long as there are transitions in
the subsequent sample, only 1 sample is stored. When the next sample
cceurs without a transition, the two stored sample sequence (one before, one
after) repeats with the next detected transition.




The Farmat Menu
Timing Acquisition Mede Field {Timing only}

Minimum Transitions Stored Normally, transitions occcur ata
relatively slow rate. A rate slow enough to insure at least one sample
with no transitions between the samples with transitions. This is
hestrated below with time-tags 2, 5, 7, and 14. When transitions happen
at this rate, two cycles are stored for every transition. This means that
with 2 Kbytes of memory, 1 Kbytes of transitions are stored. You must
subfract I, which is necessary for a starting point, for a minimum of 1023
stored transitions.

Maximuom Transitions Stored If transitions occur at a fast rate, such
that there is a fransition at each sample point, only one sample is stored
for each transition as shown by time-tags 17 through 21 below. If this
continues for the entire trace, the number of transitions stored is

Z Kbytes. Again, you must subtract the starting point sample which then
vields a maximum of 2047 stored {ransitions.

In most cases a transitional timing trace is stored by a mixture of the
minirnum and maximum cases. Therefore, the actual number of transitions
stored will be between 1023 and 2047.
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The Format Menu
Timing Acquisition Mede Field {Timing oniy)

Transitional Half Channel 250 MHz Mode

The total memory depth is 8 Kbytes with a channel width of 17 channels on
one pod. The pod used within the pod pair is selectable. Data is sampled for
new transitions every 4 ns.

Transitional timing rurming at 250 MHz is the same as the 125 MHz mode,
except that two single pod data samples (17 bits x 2 = 34 bits) are stored
ingtead of one full pod pair data sample (34 bits), This is because in half
channel mode, data is multiplexed into the sequencer pipeline intwo 17 bit
samples. The first 17 bit sample is latched, the next 17 bit sample is sent
down the pipeline along with the latched 17 bit sample.

This operation keeps the pipeline frequency down to 125 MHz. It should be
noted that the transition detector still looks at a full 34 bits. This means it is
looking at two samples at a tirne instead of one. In this mode, between 682
and 4094 transitions are stored.

Minimum Transitions Stored The following example shows what data
is stored from a data stream with transitions that occur at a slow rate
(more than 24 ns apart).

DATA
PATTERN -
117 bil} Bt 7

Tie-Tags, 4 nsec
(32 wih !

WHEN [ATA
I5 SAMPLED

WHEN DATA (17 bhite) — —
IS LATCHED U

i
i
WHEN GATA (3 [t | H

IS STORED wiTH j H

LATCHED DATA (7 bils) Het oot oD wo G w0
TOTAL {34 bitss

Minimum Transitions Stored
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The Farmat Menu
Timing Acquisition Mode Field {Timing only)

As you can see, transitions are stored in two different ways, depending
strictly on chance. Remember that the transition detector only looks at the
full 34 bits while the data is stored as two 17 bit samples. So, the transition
detector will not see time-tag 3 (101/000) as a transition. However, when it
compares it to time-tags 2 (101/7101) or 4 (000/000), it sees a difference and
detects thern as transitions. For this first set of time-tags, the transition
detector sees more transitions than are really there. This causes the analyzer
to store 6 samples per fransition {three-34 bit sample pairs}, instead of just
two, like in the 125-MHz mode. If ali the transitions will be stored in this way
throughout the trace, the minimum number of stored transitions are 682
{4096/6).

However, as you see with time-tags 7 (000/000) and 8 (001/001), transitions
can fall between the pairs of samples. When this happens, only one transition
is detected and only 4 samples (two sample pairs) are stored. Ifall
transitions will be stored in this way, 1023 (4096/4) transitions are stored,

From run to ran, the actual number of transitions stored for transitions that
oceur at a slower rate will fall between these two numbers, based on the
probability of a transition falling between a sample pair or falling within &
sample pair.

Maximum Transitions Stored The following example shows the case
where the transitions are occurring at a 4 ns rate:

B3 . . . .
S e e e e e e O o
FATTERN S — S —— —
e w2 [ [ 0 I T
Bt 1 -
R e S
Tme-Tags, 4 nsec § ‘ | . E : ‘ | ; ‘ ‘ ‘ | E ‘ I ‘ | { |
32 b i z a 4 4 El 7 8 2 Edl #
wevon L L
15 SAMPLED E |
WHEN DATA 147 bits) > ‘ ‘ | l - ! | |
1S LATCHMED 110G ikl 1190 Rty “01n tn (10 1601 JiaH o ylelel) )]
WHEN DATA U7 bits) ‘ | ! i | \ 1 |
IS BTORED WITH | i
CATCHED DATA 117 bils) 0300 101 @I 0Bk 01 O 010 00 60 000 @)
TOTAL {34 bitss A0

Maximum Transitions Stored

4-10




The Format Menu
Timing Acquisition Mode Field (Timing only)

In this case, transitions are being detected with each sample. Therefore,
they are all being stored. In addition, each sample pair contains a transition.
For example, time tag 1 (100/000) contains a transition and is different from
time tag 2 (111/4)11), which also contains a transition. The difference
between the two will trigger the transition detector.,

If this were to continue throughout the trace, You would store 4 Kbytes —1
trangitions, or 409b. As with the 1256-MHz mode, the actual number of
transitions stored will fall somewhere between 682 and 4095, depending on
the frequency of transitions,

Other Transitional Timing Considerations

Pod Pairs are Independent In single run mode each pod pair runs
independently. This means when one pod pair fills its trace buffer it will
not shut the others down. Should you have & pod pair with enabled data
Lines and with no transitions on its lines, you get a message "Storing
transitions after trigger for pods nnvnn.” In repetitive run mode, a full
pod pair waits 2 seconds, then halts all other pod pairs.




The Format Menu
Timing Acquisition Mode Field {Timing only)

Increasing Duration of Storage In the 125-MHz mode a transition on
any one of the 34 biis each sample (if they are all turned on) wili cause
storage. Reducing the number of bits that are furned on for any one pod
pair will more than likely increase data storage time.

Separating data lines which contain fast occurring transitions from lines with
slow occurring transitions also helps. When doing this, be sure to cross pod
pair boundaries. It does not help to move fast lines from pod 1 to pod 2, they
must be moved fo pod 3, which is a different pod pair.

In the 2560 MHz mode a transition on any one of 17 bits (half channel) each
sample (if they are all turned on) will cause storage.

Invalid Data The analyzer only looks for transitions on data lines that
are turned on. Data lines that are turned off store data, but only when
one of the Ines that is turned on transitions. If the data line is turned on
after a run, you would see data, but it is unlikely that every transition
that oceurred was captured.
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Clock Inputs Display

Beneath the Clock Inputs display, and next to the bit reference line,isa
display of all clock inputs available in the present configuration. In a one card
module the J and K clocks appears with pod pair 1/2, the L and M with pod
pair 3/4, and clocks N and P with pod pairs 5/6. Ina two card module the
next six clocks appear to the left of the displayed master clocks, and are used
as data channels. With the exception of the Range resource, all unused clock
bits can be used as data channels. I any clock line is used as & data channel,
the bit must be assigned. Activity indicators above the clock identifier show
clock or data signal activity.

Clock inputs display

| 1sossoeiz Lo & IR (Print |
. —
State moguisitfon Hede Master Tiesk | . ats
Full Channet/dk Memory/ 1oorHg J| 1t ; Sumbs e |
[ Clock Inpuis }[?w B2 I T i{Poe sl TR
] H rester Closk  J{ Hasler Ciock |
(s Lobels LY e e [E2 22254
(2 Lovers o ) R T I A T - RN
sk 1| [+ ] ] I
Lans
LapT )
Laba Clocks assigned
Lays as data channels
Lsbi.
Lah?
Lz b
Clock Inputs Display
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Pod Fieid

Pod Field

The Pod field identifies which pod of a pod pair the settings of the bit
assignment field, pod threshold field, and pod clock fields effect. In the full
channel modes, this field is simply an identifier and is not selectable.
However, in the half channel mode, the Pod field turns dark which means it is
selectable. In the half channel mode, one pod of a pod pair is selectable and
all pod settings effect the selected pod. '

Pod fieid
| 16o/800Mz LA B Eusﬁmaiwj (print ) -m
" tlate Acqulsiticn fiode Haztdr Ciock m_m_m_i__.
Full Channel /4 emory/ 100z [{ 1 | Sumio T s
Clock Inpuls ['\?1{1,’“;,]{ AT i

! { naster Ciack  J{ nAsster Clock
o Laters o ) JE U TTYTITY
(2 tetere o ] £ I8TTTUUET G a5 TR G
wacn 1| [+]] I
e
Lapd
Lot
Labh
Labt
Lah?
L b
Pod Field
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Pod Clock Field (State only)

See Also

Pod clock fieid

Pod Clock Field (State only)

The Pod Clock field identifies the type of clock arrangement assigned to each
pod. When the Pod Clock field is selected, a clock arrangement type mernu
appears with the choices of Master, Slave, or Demultiplex. Once apod clock
is assigned a clock arrangement, its identity and function follows what is
configured in the Master and Slave Clock fields. The Pod Clock field and the
clocking arrangement is only available in a state analyzer.

Master

This oplion specifies that data on all pods designated "Master Clock®, in the
same analyzer, are strobed into memory when the status of the clock lines
match the clocking arrangement specified under the Master Clock..

The "Master and Slave Clock Field" found later in this chapter for information
ahout configuring a clocking arrangement.

The "Type Field" in the Configuration menu chapter for information on
selecting analyzer types.

Arrangement type selection menu

T ( rormet @ | (Print ] Run
; : —_—
State Acquisition Mode ] Hagler [look l I
Full Channei/fdl temory/ 1oomz il It i L Iy
fastier Ciock .
1 Cigck Inputs
T + Slave Dlack
e e ""_;"'
(f Lubeis s | i 12T
‘‘‘‘‘ - i Demuilintax
mech 1 <] o j[ e -
Lk
Lt
l.ah-
Luns
Labs
Lah?
Land
Pod Clock Field
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Pod Clack Field {State only)

Slave

This option specifies that data on a pod designated "Slave Clock", are latched
when the status of the siave clock inputs meet the requirements of the slave
clocking arrangement. Then, followed by a match of the master clock and
the master clock arrangement, the slave data is strobed into analyzer memory
along with the master data. See the figure below.

If multiple slave clocks occur between master clocks, only the data latched by
the last slave clock prior to the master clock is strobed info analyzer memory.

Analyzer Memory — Master
f f Clock
Slave Latch e SiaVE
f f Clock
Pod 1 Pod 2 Pod 3 Pod 4
Master Master Slave Slave

Latching Slave Data

Slave clock arrangement field

190/500MHz LA A |’ Print ‘ gun ]
State Soguisition fede Masler Cleck § Sleve Clnck o ,\5
Fill Channetsdc temorg/ ooz jl J 2 Symbals |
Clock Inputs  |iPog A2 ) T7E JfFeaarl N T
( Hastar Clack { Slave Clack }
abaie 4 R $re38EiT L. __:1tPrglg
(2 lomeie s ) Ky TET .0 38 TRr g
v o T wewsnnnn 1L S
ADE L | T e e
Lanz
Laad
Labg
Labt
Lah?
Lakt
Slave Clock Field
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Demuitiplex mode field

Demultiplex

The Format Menu

Pod Clock Field {State only)

The Demultiplex mode is used to store two different sets of data that occur at
different times on the same channels. In Demultiplex mode, only one pod of
the pod pair is used, and that pod is selectable. Both the master and slave
clocks are used in the Demuitiplex mode. Channels assignments are
displayed as Dernux Master and Demux Slave. For easy recognition of the
two sets of data assign slave and master data to separate labels.

1Q0/S00MHE LA 4

{ Format1

G

E

astar Crack

[ Sisve Dlock
K4

|
lﬁymu&lsg

[ Cleck Inpuis

I

sogar (L TTL )

fpea a1 |

Demi: Master

i1 Demux Sisva

|

T Ty

(} Lebeie + | T I3EEIERIINEISET  fTrrreirsrafesy

o ol 15 ... BF ... 0 oL @y D
BETR + L R E T L LT L I R
ALCF N Y | R e SRRy bk
LabE
Lot
Labs
Lot
Las?
Lant

Demultiplex Clocking Mode
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Pod Clock Field (State only}

When the analyzer sees a match between the slave clock input and the Slave

Clock arrangement, Demux Slave data is latched. Then, followed by a match

of the master clock and the master clock arrangement, the slave data is

strobed info analyzer memory along with the master data. If multiple slave

clocks occur between master clocks, only the data latched by the last slave
I clock prior to the master clock is strobed into analyzer memory,

Analyzer Memory

e WA STRT

f Clock
Slave Latch e SRV E
Clock
P— Pod1 Pod 2 is not connected

Latching Slave Data In Demultiplex Mode
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Pod Threshold Field

Pod Threshold Field

The pod threshold field is used to set a voltage level which the data must
reach before the analyzer recognizes and displays it as a change in logic
ievels. You specify a threshold level for each pod in a pod pair. The level
specitied for each pod is also assigned to the pods clock threshold.

When the Pod Threshiold field is touched, a threshold selection pop-up
appears with the following choices:

TTL

When TTL is selected as the threshold level, the data signals must reach +1.5
volis.

ECL

When ECL is selected as the threshold level, the data signals must reach —1.3
volis.
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Pod Threshold Field

USER

When USER is selected as the threshold level, the data signals must reach a
user selectable value between —6.0 volts to +6.0 volts.

Pod threshoid field

| 100/500Mz L4 B Farmal | {Frint (EJ
Siate Acguisition fode Has*es Clesk
Fult chenns | /80 Hemory/10G1Hz ool s
£ Clack Inpuis anﬁ B J 1T §Pod
E (o o) Pod Threshold
R e reI8TIET ___ g selection menu
(o tovels o ] A A T o
- . e user =
MACH f ARSI e
Lab
Lab?
bt
Lebo
LabE
Laby
Lobs
Pod Threshold Field
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Master and Slave Clock Field {State only)

See Also

Master and Slave Clock Field (State only)

The Master and Slave Clock fields are used to construct a clocking
arrangement. A clocking arrangement is the assignment of appropriate
clocks, clock edges, and clock gualifier levels which allow the analyzer to
synchronize itself on valid data.

Clock Selections

When the Master or Slave Clock field is selected, a clock/qualifier selection
menu appears showing the available clocks and qualifiers for a clocking
arrangement. There are up o six clocks available {J through P), and four
clock gualifiers available (@1 through @4).

Each pod cable has one clock line and at least one clock edge must be
assigned for all pods in a state analyzer. [f a second analyzer card is
connected, the lower card in the frame becomes the master and only its six
clocks can be assigned as clocks. The remaining unassigned clocks can be
used as data channels.

The "Pod Clock Field" found earlier in this chapter for information on
selecting clocking arrangement types such as Master, Slave, or Demultiplex.

Master clock field

100500tz Lo & BN {Frint |

Siote Aoguisition Hode Master Cleck | %Slave Urock S " M'
Futl Chenpel 48 Memorys190udz f J1 ESS LELC

Ciock Irpuils }EP‘DG a2 q_ TTL }EPQQ Al i( TTI. \;

{ rmster ©lack  J[ Elave Cleck |

(* Looels + Grenng PRI _prresest

It "
K g ... g

BRrTA
ARDR

Lap3

[3-1:2

Labs

Lab
Lah?

Labs

Master Clock Field
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Master and Slave Clock Field {State only)

All combinations of the J, K, and L clock and Q1 and Q2 qualifiers, are ORed
to the clock combinations of the M, N, and P clocks and Q3 and Q4 qualifiers.
Clock edges are ORed to clock edges, clock qualifier are ANDed to clock
edges, and clock qualifiers can be either ANDed or ORed together.,

The clock threshold level is the same as the level assigned in the Pod
Threshold field. .

Clock edge
selection menu

109/5000H: LA & RGN frrint )
tlate Asquisition Moce ¢ nasier Cicck Slave Lipek bals
Full Channelsdic femorys 1000H: [ £t Funbol s
Mantsr Clack LJ
Q [EdgHnt e inBek=0)]
£ - - i
I EDEES: M ' | " :
-] eoees R < : 1oL {on befoec] owacg) e(ain)
L i, 3 — -
—L_ GUBLS: Q1] 2 Lo j [ Ane Lanf k0 LQHJ ‘QZE ary gnd | ma| orf
L 1
i ————.
-f l SetupsHoid ] ] baone ]
L T
Clock Edges and Levels
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Setup / Hold fisld

Setup/Hold Field (State only)

Setup/Hold adjusts the relative position of the clock edge with respect to the
time period that data is valid. When the Setup/Hold field is selected, a
configuration menu appears. Use this Setup/Hold configuration menu to
select each pod in the analyzer and assign a Setup/Hold selection from the
selection list.

With a single clock edge assigned, the choices range from 3.5 ns Setup/0.0 ns
Hold, to 0.0 ns Setup/3.5 ng Hold. With both edges of a single clock assigned,
the choices are from 4.0 ns Setup/0.0 ns Hold, to 0.0 ns Setup/4.0 ns Hold. If
the analyzer has muitiple clock edges assigned, the choices range from 4.6 nis
Setup/0.0 ns Hold, to 0.0 ns Setup/4.5 nis Hold.

Setup and hold menu
|

—_———— e
100s500mz LA & IR {Erint ]
State Acquisliion Mogs IEE 'g ot
Full Channel /9K Hemory/ o0HH 2§ 0 LR R Jugmac i
L )
) A4.040.0% ns i 00740 ns'”

] i 3
L: TGN s B LE

Satug

LOBEG:

- ouers:

Setup and Held Menu
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Setup/Hold Field {State only)

The relationship of the clock signal and valid data under the default setup
and hold is shown in the figure below,

Default
Setup / Hol

(o8

i
H
H
s
H
3

3.9ns Arg 16550M02

Detfault Setup and Hold

If the relationship of the clock signal and valid data is such that the data is
valid for | ns before the clock oceurs and 3 ns after the clock oceurs, you will
warnt to use the 1.0 sefup and 2.5 hold setting.

VALID
DATA
—

Your choice IO ans X000

H

Setup / Hald :
al
H

i |
| |

e /2.5 o

‘h—zs 25QS 15BEMG

Clock Position in Valid Date

4-24




The Format Menu
Symbaols Field

Symbols Field

See Also Refer to Symbels Assigrment in the "Common Module Operations® part of the
HP 165008 User’s Reference Guide for complete information on using
symbois.
Label Assignment Fields

See Also Refer to Labels Assignment in the "Cormmon Module Operations” part of the
HP 165008 User's Reference (Guide for complete Information on using labels.
Rolling Labels and Pods

See Also The rolling function is the same for all items that are stored offscreen. For

more information on rolling labels and pods, refer to Labels Assignment, in
the "Commaor: Module Operations” part of the HP 165008 User’'s Reference
Guide for cornplete information.
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Label Polarity Fields

Label Polarity Fields

The Label Polarity fieids are used to assign a pelarity to each label. The
default polarity for all labels is positive ( + ). You change the label polarity by
touching the polarity field, which toggles the polarity between positive

( + ) and negative ( —).

When the polarity is inverted, all data as well as bit pattern specific
condfigurations used for identifying, triggering, or storing data refiect the

change of polarity.

In a timing analyzer with the data inverted, the waveform display does not

change.

Polarity field
|

Iy (o

G,

i State adquisitlon Node [ Hester Ulock Siave Clock \
{FuH Channdl 2 memsrgHO(rNHa.]l-JT M«L [554““’5]
Clock Imputs  |(Ped ez Y T 1{Fog &l | i
J[ Hester Cioek  J( Stave Ciock |
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ADDF Ejij ....................... [
LakE
Land
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Lanh
Lah?
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Polarity Field
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Bit Assignment Fields

See Also

Bit Assignment Fields

The bit assignment fields are used to assign bits (channels) to lab(‘ls The
convention for bit assignment is as follows: -

* (asterisk) indicates assigned bit.
. {period) indicates unassigned bit,

To change a bit assignment, select the bit assignment field and using the
knob, move the cursor tc the bit you want to change, then select an asterisk
or a period. When the bits are assigned as desired, and you close the pop-up,
the screen displays the new bit assignment.

Above each column of bit assignment fields is a bit reference line that tells
you the bit numbers from 0 to 15, with the left bit numbered 15 and the right
bit numbered 0. This bit reference line helps you know exactly which bits
you have assignied by displaying activity indicators when a proper connection
from the probe is recognized.

The "Activity Indicaters” in the Configuration menu chapter for more
information on the bit reference line and the activity indicators on the bit
reference line,

DIETEEEY { rorve ) {Frint | m
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Lot
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Bit Assignment Field
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Bit Assignment Fields

Labels may have from 1 to 32 channels assigned to them. If you try to assign
more than 32 channels to a label, the logic analyzer will beep, indicating an
error, and a message will appear at the top of the screen telling you that 32
channels perlabel is the masdmum,

Channels assignied to a label are numbered from right to left by the logic
analyzer. The least significant assigned bit on the far right is niumbered @, the
next assigned bit is numbered 1, and so on. Since 32 channels can be
assigned to one label at most, the highest number that can be givento a
channel is 31.

Although labels can contain split fields, assigned channels are always
numbered consecutively within a label.

100/500HHz LA 8

( Fermar 1 (erooe ] {_Ran )

Sieir ACULELior Hoge Master Clack Y Siave Clock .
= : ; - = H I Gumbols
Full Chanyal /4l Mamory/1000Hs {41 H IS i

(padaz ¥ ™ J{eeaar T}
[ nester Ciock Jf Slave Ciack i
(2 Loveis <) A S S RN AN

i Clock Inpuis

Bit Assigament Example
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The Trigger Menu

The trigger menu is used to configure when the analyzer triggers,
what the analyzer triggers on, and what is stored in acquisition
memory. In addition, within the Acquisition Control function,
prestore and poststore reguirements are set. The Trigger menu is
divided into three areas, each dealing with a different area of general
operation.

* Seguence Levels
¢ Resource Terms

* Acquisition Control

SEIED (- G

Timing Sequence Levels 71“;‘9‘,; TTRrming
— Controd

1 TREIGEGER en "&7 > & ng i
[ 7 ficguisition
Sequence leveis area l Cortrol

Acquisition control area

Hodity
Trigoar

( Fagei [

Resource terms area i Edgel ] [

Trigger Menu Areas
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The Trigger Menu

Sequence Levels Area

You use the sequence levels area to view the sequence levels currently
used in the trigger specification and their timer status. From this area
vou can also access each individual level for editing,

Resource Terms Area

You use the respource terms area to assign values to the resource
terms. Resource terms take the form of bit patterns, ranges, and
edges. In addition to assigning values to the resource terms, you also
assign values to the two timers, and assign custom names to all the
resource terms.

Once defined and inserted into the trigger specification, the resource
terms will identify key points in the data stream for branching or the
peint for data acquisition to occur,

Control Area

You use the acquisition control area to manage the efficient use of
analyzer memory. You define any arming control or whether you want
time or count tags placed in the stored data.

Within the Acquisition Control function, you can adjust trigger
position, sample period, memory length, and whether the resource
term that generated a branch is stored.

Trigger Menu Map

The following menu map illustrates all fields and available options in
the Trigger menu. The menu map witl give you an overview as well as
provide you with a quick reference of what the Trigger menu contains.




The Trigger Menu
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Trigger Sequence Levels

Sequence levels are the definable stages of the total trigger
specification. When defined, sequence levels control what the
analyzer triggers on, when the analyzer triggers, and where trigger will
be located in the total block of acquired data, In addition, you can
qualify what dafa is stored when trigger occurs.

By using sequence levels, you create a sequence of instructions for the
analyzer to follow, As the sequence levels are executed, all
subsequent branching and sequence flow is directed by the

statements within the sequence levels. The path taken resembles a
flow chart, and the end result is the desired trigger point.

Individual sequence levels are assigned either a pre-defined trigger
macro, or a User-level trigger macro. The total trigger specification,
(one or more sequence levels) can contain pre-defined macros,
User-level macros, or a combination of both. You finish defining each
level by inserting resource terms, timers, or occurrence counters into
assignment fields within each macro.

In State Acguisition Mode, there are 12 sequence levels available. In
Timing Acquisition Mode there are 10 sequence levels available.

Sequence Level Usage

Generally, you would think using one macro in one sequence level
uses up one of the available sequence levels, This may not always be
the case. Some of the more complex pre-defined macros require
multiple sequence levels. Keep this point in mind if you are near the
limit on remaining sequence levels. The exact number of internal
levels required per macro, and the remaining available levels, is shown
within the macro library list.

The only instance where multiple levels are used with the User-level
macro, s when the "<" duration is assigned.
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The Trigger Menu

Editing Sequence Levels

The higher level editing, such as adding or deleting entire sequence
levels, is done using the Modify Trigger field in the main Trigger menu,
You can also modify any existing sequence level from the Modify
Trigger field. '

Another way of editing a specific sequence level is to select the
sequence level number field, If the number field in offscreen, select
the seguence levels roll field turning it light blue, then use the knob to
roll the level back onscreen.

Sequence lavel roll fiald

L 100500tz e O BNIRIAR {7rent |

Sequence level number

See Also

Timing Sequence Levaic T“f‘*f; fraing
oy -z Contral

uJ‘ TRIGGER o1 “a” » § 0%

#Label )i Lant
e e eusausarcl

(i

Adcessing Sequence Levels

Once you are in any sequence level, you can reconfigure the existing
macro by selecting and reassigning the assignment fields and value
fields, All appropriate resource terms appear in pop-up selection lists
after any of fhe assignment fields are selected.

To edit the actual values assigned to the resource terms, exit the
sequence ievel and make changes to the terms assignment fields in the
resource terms area.

"Assigning Resource Term Names and Values" found later in this chapter.
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The Trigger Menu
Modify Trigger Field

Modify Trigger Field

The Modify Trigger field allows you to modify the statements of any'séngle
sequence level as well as other high level actions like global clearing of
existing trigger statements, and adding or deleting sequence levels.

Modify Sequence Level

Replace Sequence Lavel

Delete Sequence Level

Add Sequence Level

Clear Trigger

Break Down Macro

Cancel

Modify Sequence Level

If there is more than one sequence level assigned, you are asked which level
to modily. Once in the desired sequence level, make all appropriate resource
changes, then select Done.

Replace Sequence Level

If there is more than one sequence level assigned, you are asked which level
to replace. When you replace a level, you pick a new macro to replace the
old one. You then assign the appropriate resource in the new level.
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Pelete Sequence Level

H there is more than one sequence level assigned, vou are asked which level
to delete.

Add Sequence Level

By default you have one sequence level available at powerup. When you add
sequence levels, you are given the choice of inserting them before or after a
sequence level,

Clear Trigger

The Clear Trigger field accesses a selection menu used to clear any
user-defined values within the trigger specification or within the resource
terms list.

Clear All The Clear All option clears sequence levels, resource terms,
and resource term names back to their default values.

Clear Sequence Levels The Clear Sequence Levels option resets all
assignment fields in the sequenece levels to their default values, Any
custom names assigned to the resource terms will remain.

Clear Resource Terms The Clear Resources Terms option will reset
all agsignment, fields for the resource terms back to their default values.

Clear Resource Term Names The Clear Resource Term Names option
resets all custom names assigned to the resource terms back their default
values.
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Break Down Macros / Restore Macros

When a pre-defined macro is broken down, the contents of that macro are
displayed in the same long form used in the User-level macro. If the macro
uses muitiple internal levels, all levels are separated out and displayved in the
sequence level area of the Trigger menu. Once the macros in your trigger
specification are broken down, the Break Down Macros field changes to
Restore Macros. Use the Restore Macros field to restore all macros to their
original structure.

While in a broken down forrn, you can change the structure. However, when
the macros are restored, all changes are lost and any branching that is part of
the original structure is restored.

Use the Break Down Macros if you want to view a particular macro part in its
long form to see exactly what flow the sequencer is following. It can also be
used as an aid in creating a custom trigger specification, In this application,
you would start with a pre-defined macro, break it down, then customize the
long form to meet your needs.

When a macro is broken down, you have all the assignment fields and
branching options available as if you have configured a User-level macro. For
information on the assignment fields, branching, occurrence counters, and
time duration function, refer to the section, "Meodifying the User-level Macro®
found later in this chapter.
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Pre-defined Trigger Macros \

Both the state and timing acquisition modes have a macro library
containing pre-defined trigger macros. Depending on which
acquisition mode you are using, you get the corresponding library.

Hach macro will require at least one sequence level, and in some
cases, may reguire multiple levels. Sequernce levels containing
pre-defined macros flow linear without branching. However, if
branching is required, the User-level macro can be inserted to provide
a branch.

Both lists of macros are divided into the following different groups
depending on their function.

Timing Trigger Macro Library:

¢ [ser Mode (User-ievel macro)

* DBasic Macros

¢ Pattern/Edge Combination Macros
¢ Time Vielation Macros

® Delay Macros

{.. i e ol F , k]
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- Levels
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Lser Mate . User tevel - cpslom combirsiions. foops T~
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1 1
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A0 Find patiarn presenisabsent Yor £ dureiion 4-3
4, Find edge 1
%, Find Wth acc. of an eidgs t

Peit/Edge 1. Find edge within a velid patlers 2 |
Lorn0g 2. Find patitern occurring 100 soan i ter ecdge -4
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Timing Trigger Macro Library
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State Trigger Macro Library:

¢ User Mode (User-level macro)
* Basic Macros

¢ Sequence Dependent Macros
* Time Violation Macros

* Delay Macros

-
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See Also

Using Macros to Create a Trigger Specification

To configure a trigger specification using trigger macros, follow the
procedure below.

From the Trigger menu, enter the desired sequence level through the
Modify Trigger field, or by selecting a sequence level number.

"Editing Sequence Levels" and "Modify Trigger Field” found earlier in this
chapter for information on accessing levels.

From within the sequence level, select the Select New Macre field.

Seleet new macro field

:
T S —————
( g ‘ Select Hed Hocoro ]
B Sequenca Level | L
Find edge dithin 8 veiid patiern
Fing edge E Edpet \guithm E
J
vBiig pattern | B ] ’ -
i Assignment field
\\lj ,
n I “ A
{.ﬂ
\.
S
E Edge!
(; l Centel J | fone ]

Select New Macro Field

Scroll and highlight the macro you want, then select the Select field.
Select the appropriate assignment fields and insert the desired
pre-defined resource terms, numeric values, and other parameter
fields required by the macro. Select the Done field.

In State Acquisition mode, & "Store® sequence level is always the last level,
This level is placed at the end of the trigger specification automatically.

"Resource Terms" found later in this chapter for information on using
pre-defined rescurce terms.
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User Mode

I Basic Macros

Timing Trigger Macro Library

The following list contains all the macros in the Timing Trigger Macro
Library. They are listed in the same order as they appear onscreen.

User level - custom combinations, branching

The User level is a user-definable level, This level offers low level
configuration and uses one internal sequence level. If the "<" duration is
used, four levels are required.

1. Find anystate 'n" times

This macro becomes true when it sees any state occuring "n* number of
times. It uses one internal sequence level.

2. Find pattern present/absent for > duration

This macro becomes true when it finds a designated patiern that has been
present or absent for greater than or equal to the set duration. 1t uses one
internal sequence level.

3. Find pattern present/absent for < duration

This macro becomes true when it finds a designated pattern that has been
present or absent for less than the set duration. I uses four internal
sequence levels.

4, Find edge

This macro becomes true when the designated edge is seen. It uses one
internal sequence level.

5. Find Nth occurrence of an edge

This macro becomes true when if finds the "n" th occurrence of a designated
edge. lf uses one internal sequence level.
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Pattern/Edge
Combinations

Time Violations

Delay
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1. Find edge within a valid pattern.

This macro becomes true when a selected edge type is seen within the time
window defined by a designated pattern, It uses two internal sequence levels.

2. Find pattern occurring too soon after edge

This macro becomes true when a designated patiern is seen occurring within
a set duration after a selected edge type is seen. I uses three infernal
sequence levels.

3. Find pattern occurring too late after edge

This macro becomes true when one selected edge type occurs, and for a
designated period of time after that first edge is seen, a pattern is not seen.
It uses two internal sequence levels.

1. Find two edges too close together

This macro becomes true when a second selected edge is seen occurring
within a designated period of time after the occurrence of a first selected
adge. It uses three internal sequence levels.

2. Find two edges too far apart

This macro becomes true when a second selected edge occurs beyond a
designated period of time after the first selected edge. It uses two internal
sequence levels.

3. Find width violation on a pattern/puise

This macro becomes true when the width of a pattern violates designated
rminirum and maximum width settings. It uses four internal sequence levels.

1. Wait "t" seconds

This macro becomes true afier a designated time period has expired. It uses
one internal sequence level,
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User Mode

I Basic Macros

State Trigger Macro Library

The following list contains all the macros in the S{ate Trigger Macro Library.
They are listed in the same order as they appear onscreern.

User level - custom combinations, loops

The User level is a user-definable level. This level offers low level
configuration and uses one internal sequence level.

1. Find anystate "n" times

This macro becormes true when the first state it sees occurs 'n" number of
times. It uses one internal sequence level.

2. Find event "n" times

This macro becomes true when it sees a designated pattern oceurring a
designated number of times consecutively or noncensecutively. It uses one
internal sequence level.

3. Find event "n" consecutive times

This macro becomes true when it sees a designated pattern occurring a
designated number of consecutive times. It uses one internal sequence level.

4. Find event 2 immediately after event 1

This macro becomes true when the first designated pattern is seen
immediately followed by a second designated pattern. It uses two internal
sequence levels.

5-16




Sequence
Dependent macros

The Trigger Menu
State Trigger Macro Library

1. Find event 2 "n" times after event 1, before event 3 occurs

This macro becomes true when it first finds a designated paittern I, followed
by a selected number of occurrences of a designated pattern 2. In addition, if
a designated pattern 3 is seen anytime while the sequence is not yet true, the
seguence starts over. If patt2’s "nth" occurrence is coincident with patt3,
patt2 takes precedence. If uses two internal sequence levels.

2, Find too few states between event I and event 2.

This macro becomes true when a designated pattern 1 is seen, followed by a
designated pattern 2, and with less than a selected number of states
occurring between the two patierns. It uses three internal sequence levels.

3. Find too many states between event 1 and event 2,

This macro becomes true when a designated pattern 1 is seex, followed by at
least a selected number of states, then followed by a designated pattern 2. It
uses two internal sequence levels,

4. Find n-bit serial pattern
This macro finds an "n" bit serial pattern on a given channel for 2 given label.
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Detay
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State Trigger Macro Library

1. Find event 2 occurring too soon after event 1

This macro becomes true when a designated pattern 1 is seen, followed by a
designated pattern 2, and with less thar a selected time period oceurring
between the two patterns. H uses two internal sequence levels..

2. Find event 2 occurring too late after event 1

This macro becomes true when a designated pattern: 1 is seen, followed by at
least a selected time period, before a designated pattern 2 ocours. It uses
two internal sequence levels,

1. Wait "n" external clock states

This macro becomes true after a designated number of user clock states have
occurred. I uses one internal sequence level.
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Modifying the User-level Macro

Before you begin building a trigger specification using the User-level macro, -
it showuld be noted that in most cases one of the pre-defined trigger macros
will work.

If you need to accommodate a specific trigger condition, or you prefer to
construct a trigger specification from scrateh, you will use the User-level
macro to build from. This macre appears in long form, which means it has
the analyzer’s total flexibility available in terms of rescurce terms, global
timers, occurrence counters, duration counters, and two way branching.

The User-level macro has a "fill-in-the-blanks® type staternent. You have the
following elements to use:

Bit Patferns, Ranges, and Edges
Storage Qualification

< and > Darations

Occurrence Counters

Timers

Branching

| —

Selacl Meu Hacro |

heguenne Level !

 Tnserd Level

ﬁ;—% wte Lew:j T]

Primary "Find" branch

Secondary "else on”
branch

(ool

User fewvel — cugiem tombinsiions, loeps
Wotte staring | anystate ] - -
Assignment field
TRIGBER on | s ] Gerurs | P
Eige an ( Ko state E go la level { ¢ }
Timer Conteral i net avaiieble In level 3

o ——

i cancel ]

User-tevel Macro
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'The number of User-level rmacros you will use, or what you assign to the
resource terms is difficuit to predict because of the variety of applications. A
general approach is to think of each field assignment or each new sequence
level as an opportunity to lead the analyzer through key poings in the data
stream. Your end result is to seiect the desired point in the data to trigger
on, and to store only the data you want. If you know the data structure and
flow well enough, you could build a flowchart.

A typical method used during a debug operation is to first trigger on a2 known
pattern, edge or range. From that point, it becomes an iterative process of
adding more levels to further filter the data. It is important for vou to know
how to use such elements as occurrence counters, timers, and branching, to
zero in and trigger at the desired point.

As the analyzer executes the trigger specification, it searches for a match
between the resource term value and the data. When & match is found, that
part of the sequence statement becomes true and the sequencing coniinues
to the next part of the statement or the next sequence level.

Eventually a path of "true" resource terms leads to your trigger command. If
timers or occurrence counters are used, the analyzer waits or counts
occurrences of a specified value before continuing.

The following examples illustrate the use of resource terms, occurrence
counters, timers, branching, and store qualification. You will use them in
your trigger specification either by themselves or in combinagion with each
other.

Using Bit Patterns, Ranges, and Edges

Bit patterns are set to match specific data values, and ranges are set to match
a range of bit patterns. In the Timing Acquisition mode, edges are set to
match specilic edges of & timing pulse,

Example The following statement looks for the bit pattern you assigned to term "a" to
occur "1" time, before it triggers.

TRIGGER Gn( a } Ooours ! 1 )
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The following statement looks for the positive, negafive, or either going edge
type you assigned to term "Edgel” to occur "1" fime, before it Triggers .

————————

TRIGERER ﬁn( Edgel ] Joours I : !

The following statement looks for the combination of either a bit pattern you
assigned to "a" or an edge type you assigned to "Edgel” to occur "1" time
before it Triggers.

ST

TRIGGER a:m[: atEdoe! } Occurs I 1 J

The following statement looks for a range of bit patterns assigned to
"Rangel" to occur "2" times before it branches to the next sequence level.

a2

TRIGGER on ( In.Rangel :[{Emcurﬂ(

"Assigning Resource Term Names and Values" for mare information on using
resource terms by thernselves and in combinations.
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Using Storage Qualification

Store qualification enables you to store all data, no data, or just selected daia,
before trigger occurs.

The following statement determines that all occurrences of the bit pattern
you assigned 1o "a" will be stored before trigger occurs.

Hhile storing | a }

Setting < and > Durations (Timing only)

When a resource terrn is found during a timing sequence evaluation, you can
dictate how long the term must remain before the term actually becomes
true. When < or > duration is assigned, the secondary branching (Ilse on) is
not available.

The following statement dictates the bit pattern you assigned to "a” must
appear and remain present for greater than 8 ns.

TRIGGER an | 8 1(

.. 7
——,

g ns}

> Field When greater-than (>) is used, the analyzer continues sequence
level evaluation only after the resource term has been true for greater
than or equal to the amount of duration specified.

< Field When less-than (<) is used, the analyzer continues sequence
level evaluation only after the resource term has been true for less than
or equal to the amount of duration specified. Foreach (<) assignment,
you must delete 4 levels from the total number of sequence levels. Soin
actuality, using a less than sign requires four sequence levels.
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Using the Occurrence Counters

Occurs Field When "Ocecurs® is selected, the < and > duration functions
change to an occurrence counter. Use the occuarrence counter to delay
sequence evaluation until the resource term has occurred a designated
number times. If the "else on" branch becomes true before all specified
occurrences of the primary "Trigger on" branch, the secondary "else on"
branch is taken.

Example The following statement assigns the Occurrence Counter to the primary
"Trigger on® branch. Once the Occurrence Counter is assigned, a new
assignment field appears to set the number of occurrences.

TRIGGER t:m[ @ ] Ooours | 1
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Using the Timer

Timers are like other resource terms in that they are either true or false.
Timers can be set to Start, Stop, Pause, or Continue as the analyzer enters a
sequence level., The two fimers are global, so each sequence level has the

ability to control the same timer. The default timer condition in all sequence
levels is Off,

The following statement assigns the "Timer 1" to the secondary 'else on"
branch. If the bit pattern is not seen before the timer counts 400ns, the
secondary branch is taken to level 2.

TEIGGER on [ a }iiiicmrg]( 1

n

Eisge on ( Timerl>daons ] qo to level ! z J

The "Fimer Terms” found later in this chapter for information on how timers
work and how to assign a value to a timer.
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Branching

If either the < or > durations is used, only the primary "Trigger on" branch ig
available, otherwise each sequence level has two way branching.

If the primary branch is taken, the analyzer triggers and goes to the next
level. If the primary branch is not found, the analyzer immediately evaluates
the "Else on" secondary branching term,

I the "Elge on" term is found, the secondary branch taken is to the
designated sequence level. If the "Eise on" term is not found, the analyzer
continues to loop within the same sequence level until one of the two
branches are found. If the "Else on" branch is taken, the occurrence counter
18 reset even if the "go to level" branch is back to the same level. I both
branches are found true at the same time, the primary branch is taken.

Branching across trigger levels is possible. If this occurs, the sequence level
evaluation could loop without ever seeing a trigger term. Care shouid be
taken in designing your sequence instructions.

The following statement instructs the analyzer to find the bit pattern you
assigned to "a." If it finds "a," then the analyzer branches to the next
sequence level. If it doesn’t find "a", the sequence evaluation immediately
branches {o sequence level 3,

Then fing [ 3 H(oeours ) { P

Else oh ( no state “{ go 1o tevel t 3 ]
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Resource terms are user-defined variables that are assigned to
sequence levels. They are placed into the sequence statement where
their bit pattern or edge type is searched for within the data stream.
When a match is found, a branch is initiated and the next statement or
sequence level is acted upon. Resource terms take the following
forms:

¢ Bit Patterns Terms a~j
* Range Terms 1 and 2
s [dge Terms 1 and 2 (Timing only)

Bit Patterns Terms a—j

Whern the logic analyzer is configured as a state analyzer, up to twelve
resource terms can be assigned in your trigger specification. You can
use any of the 10 bit pattern terms a — j, plus any of the two range
terms 1 and 2,

When the logic analyzer is configured as a timing analyzer, up to ten
resource terms can be assigned in your trigger specification. You can
use any of the 10 bit pattern terms a - j, and any of the two edge
terms 1 and 2 as long as the total does not exceed ten,

Bit patterns terms can also take the NOTed form of #a — #j.

Range Terms 1 and 2

Two range terms are available which can be set to a range of bit
pattern values. The first patiern and the Iast pattern are part of the
range which must be matched.

Range terms take the form of either In Range, or the NOTed form of
Out Range.
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Edge Terms 1 and 2 (Timing only)

The two edge terms are only available in the timing analyzer. Edge
terms are assigned either a positive going , negative going, or both
edge type.

Two global Timers

In addition to the resource terms available, there are two global timers
available. Each timer can be started, paused, continued, or stopped,
from any sequence level.

All resource terms and timer terms are listed under a scrollable Terms
field. To view all offscreen terms, select the Terms field, then use the
knob to roll the terms list onscreen,
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Assigning Resource Term Names and Values

The Terms field identifies the list of available resource terms within the
analyzer. The resource termnames (a — §, Edgel, EdgeZ, Rangel, Range2)
are default names that can be changed if desired. You assign valzes in the
following two ways:

s [jsing Preset Values
& Bil by Bit Assignment

Using Preset Values

When any of the individual term flelds are selected, a configuration pop-up
appears. Use this pop-up menu to quickly assign the resource termto a
preset value, or, assign a customized name to the resource term.

Assign

Rename

Clear (=x)
Set{=1)
Reset(=0)

-W@ign

Rename

Clear

Assign All of the available resource terms except the Edge terms can be
assigned to any analyzer. However, a term can only be assigned to one
analyzer at a time. When either rescurce term is selected, it toggles
betweern analyzers.

Rename This function accesses a keypad which you use to create a
custorm name or edif the existing name for the resource term. This
function works for all terms.
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Clear (=X) Setsthe Term Assignment fields as follows:

In Terms a — }, the assignment field is set to all Xs (don't cares).

In Range 1, 2 terms, the two assignment fields are set to maximum (Fs) and
rinimum (0s) settings.

In Timers 1, 2 ferms, the assignment field is reset to a minimum time
of 460 ns.

In Edge 1, 2 terms, the agsignment field is reset to a period (.},
Set (=1) Sets the Term Assignment fields as follows:

In Terms a — j, the assignment field is set to all 1s {high).
This option is not available for the two Ranges Timer, and Edge terms.

Reset (=0) Sets the assignment fields as follows:

In Terms a — j, the assignment field is set to all Os Gow).
This option is not avatlable for the two Range, Timer, and Edge terms.

Bit by Bit Assignment

Bit Pattern Terms Just to the right of the bit pattern name fields are
the term assignment fields. When any of the individual assignment fields
are seiected, a keypad appears. Use this keypad to assign real values or
Don't Care (x) values.
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Edge Terms If you want to qualify an edge, place the appropriate edge
on the data channel you are watching, When the analyzer sees the
correct edge, the term becomes true.

Edge termas can be used singularly or in combination with each other across
all assigned channels. When you specify an edge on more than one channel,
the analyzer ORs the edges.

{Edgez} XX {

The following edge choices are availabie for each bit:
Positive edge (T)
Negative edge (1)

Either positive or negative (1)

No edge ()

After the assignment menu closes, you may see 8" indicators in the
assignment field display. This symbol indicates the assigrument can't totally

be displayed in: the selected base. It was assigned in another base. When
Binary is selected for the numeric base, you see the actual assignments.

Range Terms Range terms bracket groups of bit patterns. Each Range
term is assigned to either of the two analyzers, but not both. You assign
an upper and lower bit pattern boundary. The range is recognized as the
data that is numerically between or on the two specified boundaries. In
addition, the range must be contained in a single pod pair, with no clock
bits allowed.

To asgsign bit patterns to the upper and lower boundaries of a Range term,
you use a pop-up keypad. The keypad appears when you select the upper or
lower Range term assignment fields,
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Timer Terms

Each Timer terrn is assigned to either of the two analyzers, but not both,
With timers inserted into sequence levels, you can start a timer in one level,
pause ii, or stop it in another sequence level.

Timers are either true or false. Timers starf as you enter the sequence level,
and when its count expires, it becomes true, If a timer is paused in one level,
it must be continued in another level before it can count through.

As more sequence levels are added, the timer status in the new levels defauit
to Off. Timers must be continue or started in each new level if it ig
appropriate. When a timer expires or stops, its count resets to zero,

Combination of Terms

Combination terms are configured and selected from within sequence levels.
All user-defined resource terms can be combined to create complex qualifiers
that vccupy a single assignment field space.

When the term assignment field is selected, and "Combination” is selected
from the pop-up selection list, a logical assignment menu appears. Use this
menu to turn on resource terms and input them into a chain of logical
operators.

3 ) Current Bualifisr T]
o o i ar I e s

i
J
"""_L'""""""’] 1 qhw% —
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]
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{  In_Rangel

(""""""'"'E'm { Ha |L1W]-hs_—}

i st

% . )
Timer ty400ns [ br }_ ............. 1
P . nr

Logic Operation Choices

When the combination is placed in the assignment field, if the term is too
long to fit in the assignment field, the display is truncated.
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Label and Base Fields

The Label and Base fields show up together in all menus except the Format
menu. When a new label is assigned, a base field is automatically assigned to
that label,

Label Field lLabels are displayed throughout the analyzer as they were
assigned in the Format menu. To recrder currently displayed labels in
the Trigger menu and the Specify Pastern sub-menus, select the label
you want to move, then from the selection menu that appears, choose
the fahel you want to switch positions with.

"Labels Assignment" chapter, in the Cornmon Modules Operations section of
the HP 165008 Logic Analysis User’s Refererce.

Base Field All assigned labels will have a base field assigned to it. If
the numeric base is changed in a menu, the base in other menus may not
change accordingly. As an example, the base assigned to symbols is
unique, &s is the base assigned in the Compare and Listing menus. If you
change one, you may not want the others to change. The base choices
are Binary, Octal, Decimal, Hex, ASCI, Symbol and Twos.

Label and FTerms Roll Field

The rolling function is the same for all items that are stored offscreen. For
more information on rolling iabels, base, and pods, refer to the *Labels
Agsignment’ chapter in the HP 165008 Logic Analysts User's Reference.

Label and Base
Rolt Field

Labei Field

Base Field
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Arming Control Field

The Arming Control field shown below accesses an Arming Control menu.
The Arming Control menu is used to configure the arm: signals between
analyzers and the Arm In/Out signals between other measurement modules in
the mainframe. By using the arming signals, yvou influence the order in which
the analyzers and other measurement modules frigger in a cross-domain
measurement.

ohiz Lg € ) i Trigger 1 (rFrint | { m
frreing

Timer

Timing Seguence Levats

@ TRIGHER o “a” ¢ 6 he

Lontral |

;ﬁ;lsuwn
Loniral

Arming Control field

Hagify
Trigoer

Arming Control Field
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Arming Control Between Analyzers

If both analyzers in a module are turned on, you can configure one analyzer
to arm the other. An example of this is when a state analyzer triggers on a bit
pattern, then arms a timing analyzer which captures and displays the
waveform after it triggers.

When you select the analyzer name field in the Arming Control menu shown
below, a pop-up menu appears which you use to select where the Arm In
signal is coming from. In addition, a sequence level number field appears
which you use to select the sequence level in which an *arm” flag is placed.

When an analyzer receives an Arm In signal, an "arm" term is placed ir: a user
selected sequence level and the analyzer automatically begins evaluating its
trigger sequence instruction. I, in the sequence evaluation the "arm” term is
seen first, the analyzer will trigger. However, if the "arm" term is placed
down in the sequence level order, the preceding sequencing could frigger the
analyzer before the "arm" term is seen. Generally, the "arm" ferm is
evaluated and used the same as the other resource terms within the
sequence instruction.

After you configure the Arming Control menu, a graphical representation of
the analyzer arming configuration is displayed as shown below.
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The Trigger Menu
Arming Control Field

Arming Control between Modules

A more complex arming example involves intermoditle arming with other
moedules in the mainframe. Intermodule arming requires all involved modules
be configured in the system’s Intermodule menu. '

The first analyzer is armed by an Arm In signal from another module in the
mainframe. After the first analyzer triggers, it arms the second analyzer.
After the second analyzer triggers, it can send a Port Out signal to an
external BNC which can be used to arm an external measurement module
such as an oscilloscope.

An Arm Out signal is generated by one of the fwo analyzers which you select.
The Arm Out signal is sent out to the Port Out BNC on the back panel of the
mainframe.

After you configure the Arming Control menu, a graphical representation of
the analyzer arming configuration is displayed as shown below.
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"Intermodule Measurements® chapter in the HP 165008 Logic Analysis
System User’s Reference Guide for more information.
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Acquisition Control

The Acquisition Control menu is used to set the acquisition mode, the
trigger position within available memory, and the sarnple period.

Acquisition Mode Field

The Acquisition Mode [ield toggles between Manual and Automatic, When
set to Automatic, the position of stored data relative to trigger and the
sample rate are based on the sec/Div and delay settings in the Waveform
el

Acaquisition Control

Trigger
Position __J

When the Acquisition Mode field is set to Manual, additional configuration
fields become available. The additional configuration fields work together
with the sequence instructions, in & prioritized manner, to position the
memory in relation to the trigger point,
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The Trigger Menu
Trigger Pasition Field

Trigger Position Field

The Trigger Position field accesses a selection menu with the options of
Start, Center, End, User Defined, or Delay. When an option is selected, that
point of the available memory is positioned relative to the trigger. A
representation of this is shown by the blue graphic bar with the "frig"
indicator line. The Trigger Position field determines how much data is stored
before and after the trigger occurs for all subsequent acquisitions.

When a Run is started, the analyzer will not look for a {rigger until at least the
proper perceni of pretrigger data has been stored. After a trigger has been
detected, the proper percent of posttrigger data is stored before the analyzer
halts.

Hven when the trigger position is set to Start or End, there will always be a
smnall portion of pretrigger and posttrigger data stored.

Start

Center

End

User-defined

Delay

Start When the trigger position is set to Start, the starting point of
available memory is positioned relative to the trigger point. This results
in maximum posttrigger data and minimum pretrigger data.

Center When the trigger position is set to Center, the center point of
available memory is positioned relative to the trigger point. This results
in half pretrigger data and half positrigger data.
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The Trigger Menu
Sample Pericd Field

End When the trigger position is set to End, the end point of available
memory is positioned relative to the trigger point, This results in
maximum pretrigger data and minimum postirigger data.

User Defined When the trigger position is set to User Defined, a Post
Store field appears. Use this field to set the trigger position any where
between 0% and 99%. As the Post Store is adjusted, the blue graphic bar
indicates the trigger position.

Delay Use the Delay field to delsy the start of acquisition storage after
the trigger. The range of the delay time is affected by the sample period

Sample Period Field

The Sample Period field is used to set the time period between data samples.
Every time a new sampie is taken, the analyzer will see updated
measurement data.

Branches Taken Stored / Not Stored Field

The Branches Taken field is a toggle field which sets the analyzer to store, or
not to store, the resource term that sent the analyzer off on a branch.

As the analyzer steps through the sequence instructions, it may be
repeatedly sent off to secondary branches because the first resource term
was bypassed (false), and the second *Else” resource term is qualified (true),
With Branches Taken set to Storéd, both the state data values that caused
the secondary branches and the secondary branch is stored inte memory.
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The Trigger Menu
Count Field (State only)

Count Field (State only)

The Count field is used to access a selection menu which is used to stamp the
acquisition data at each memory location with either a Time tag or a State
count tag.

Storing Time or State tags

If you have all pod pairs assigned, the state acquisition memory is reduced by
half, when time or state tags are turned on. You can maintain full memory
depth if you leave a specified pod pair unassigned.

States States count places numbered tags on all pretrigger and
posttrigger data. Data stored before trigger has negative numbers and
data stored aflter trigger has positive numbers. State tag numbering is set
to be either relative to the previous memory location or absolute from the
trigger point. Selecting the Absolute or Relative option is done by
toggling the Absolute/Relative field. When State count is selected in the
Trigger menuy, the exact state locations tagged can be selectively chosen
from the Resource Term selection list.
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The Trigger Menu
Count Field (State only)

Time Time count places time tags on all displayed pretrigger and
posttrigger data. Data stored before trigger has negative time numbers
and data stored after trigger has positive time numbers. Time tag
numbering is set to be either relative to the previous memory location or
absoiute from the trigger point. Selecting the Absolute or Relative option
is done by toggling the Absolute/Relative field. Time tag resolution is 8
ns.
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Relative/Absolute Togyle Field

To Retain Full Memory Using Time or State Tags To retain the full
memory depth when using time or state tags requires the unassigned of
one pod pair. The exact pod pair to unassigned in all possible
configarations varies. The table below shows the pod pairs to unassign in
most applications.

One Configured Analyzer

Two Gonfigured Analyzers

Pod Pair 3/4

Pod Pair 3/4

Pod Pair 3/4, 5/6

Pod Pair 3/4, 5/6
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See Also

The Listing Menu

The Listing menu is a display menu for state and timing analyzer
measurements. The listing is a display of data, address, and control
status in memory at each clock cycle in a microprocessor based
system.

The acquired data is displayed in the order the analyzer placed the

data into analyzer memory. Data is grouped and displayed by label
and in a selectable numeric base. Labeled data from other analyzer
machines can be interleaved into the same display.

Listing Menu Map

The menu map on the next page illustrates all fields and the available
options in the Listing menu. The menu map will help you get an
overview as well as provide you with a quick reference of what the
Listing menu contains.

The "Interleaving State Listings" in the Mixed Display menu chapter
for more information on interleaving state data.




The Listing Menu
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The Listing Menu
Markers Field

Markers Field -

Markers selection menu

Markers Field

The Markers field is used to access the markers selection meni. When the
Markers field is selected, a marker selection menu appears with the marker
choices available with the presenf analyzer configuration.

State Analyzer Types

In a state analyzer with time and state count turned off in the Trigger menu,
only Pattern markers are available. With count Time turned on, additional
choices of Time markers and Statistics markers become available.

With count States turned on, in addition to Pattern markers there are States
markers available.

Timing Analyzer Types

If a timing analyzer you have marker choices of Off, Patiern, Time, or
Statistics.

Off
The Off selection turns marker operations off. If a Stop measurement was

previously specified, and the Stop measurement criteria are met, the
measurement will stop even though the markers are off.
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See Also

Pattern Markers

When Pattern markers are selected, two markers labeled X and O. .
become available. Pattern markers identify and mark uniqgue bit
patterns in the data listing. Once the unique bit patterns are marked,
they can be used as reference points or as criteria for a stop
measurement.

The markers are color coded for easy recognition in the data listing,
The X-marker is represented by a horizontal green line and the
O-marker is represented by a horizontal yvellow line.

When a marker is positioned in the Listing menu, it is also positioned
in the Chart menu and Waveform menau.

The "Specify Patterns Field" found later in this chapter for more information
on creating a pattern for the X and O markers.




The Listing Menu
Find X-pattern / O-pattern Field

Find X-pattern / O-pattern Field

The Find X-pattern / O-pattern field is a toggle field. When selected, the
target of occurrence and trace start field assignments switches to the other
marker. In addition, when this field is selected, the data listing will shift so
the data marked will appear at center screen.

Find X-pattern field
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The Listing Menu
Pafttern Occurrence Fields

Pattern Occurrence Fields

The X-pattern and O-pattern occurrence fields designate which pattern
occurrence the marker is placed on. The range for the occurrence counter is
— 8192 to +8192.

The occurrence field can be set in two ways. When the field is selected one
time, it turns light blue and knob operation becomes the entry method. If the
field is selected a second time, a pop-up keyvpad appears and becomes the
entry method.

The reference point from which the cccurrence counter starts is either the
trigger poing, the start of the trace, or in the case of the O-marker, the
X-marker. If a negative occurrence number is set, the analyzer will search for
pretrigger occurrences.

Pattern occurrence field
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The Listing Menu
From Trigger / Start / X Marker Field

From Trigger / Start / X Marker Field

The from Trigger/Start/X marker field is used o access the selection pop-up
for the start point of the X and O marker occurrence counters.

"The start points available for the green X-marker are either the trace start
point or the trigger point.

The start points available for the yellow O-marker are either the trace start
point, trigger point, or the X-marker.

If the marker pattern can not be found, a message appears at the top of the
dispiay indicating the search failed. If the O-marker is referenced from the
X-marker, and the X-marker is not found, the search for both markers will fail.

Trigger/Start/X Marker field
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The Listing Menu
Specify Patterns Field

Specify Patterns Field

The Specify Patterns fieid only appears when the markers are set to Pattern.
When the Specify Patterns field is selected, a pop-up menu appears that is
used to assign the bit patterns for the X and O markers, the X and O
entering/ieaving, and the Stop measurement criieria.
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X and 0 entering and
leaving fields

The Listing Menu
Specify Patterns Field

X and O entering / leaving Fields (Timing only)

If the analyzer ig configured as Timing, the X and O pattern markers are
placed at either the beginning of the pattern cceurrence (entering) or at the
end of the pattern occurrence (leaving). When the entering/leaving field of
either X or O markers is selected, it toggles between the two choices.

Whichever choice you toggle the field to, the pattern you place in the pattern
display field will apply to that choice.

X marker and O marker Fields (State only)

If the analyzer is configured as State, X marker and O marker fields replace
the X and O entering/leaving fields. The pattern you place in the pattern
display field will apply to the marker labeled at the left,

¥

?Lamg FIACH |
[_ i Brser | THex )

(¥ entering ) SE ]

(& ertering j AT J

Sing messurement a1 J

W“EW
Fatiprn |
17 eds

17

S
PPN NN NN
b

X and O entering / leaving Fields

6--10




The Listing Menu
Specify Patterns Field

Pattern Display Fields

The pattern display field displays the alpha-numeric bit pattern specified for
each X and O marker in all designated labels. The bit pattern is displayed in
the same numeric base and same order as the data Hsting. When the pattern
display field is selected, a pop-up keypad appears which is used to'set the bit
pattern.

When there are more labels assigned than can be displayed in a single screen,
the pattern display fields are rolled back on screen by the Label/Base roll

field.
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The Listing Menu
Label [ Base Roli Field

Label and Base Fields

The Label and Base fields show up together in all rienus except the Format
and Configuration menus. When a new label is assigned, a base field is
autoratically assigned to that label.

Label Field Labels in the Specify Patterns menu are the same labels
assigned in the Format menu. These labels will be displayed throughous
the analyzer as they were assigned in the Format menu.

"To reorder currently displayed labels, select the label you want to move, then
from the selection menu that appears, choose the label you want to switch
positions with.

Base Field The function of the Base field is the same in all menus. To
change the rnumeric base, select the basge fieid, then choose the desired
base from the selection menu,

Label / Base Roll Field

The rolling function is the same for all items that are stored offscreen. For
more information on rolling labels, base, and pods, refer to Labels
Assignment in the "Common Module Operations® part of the HP 16500R
User’s Reference Guide for complete information.

Labei/Base rell field Label Base
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tabel / Base Roli Field
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The Listing Menu
Stop Measurement Field

Stop measurement
type field

Stop Measurement Field

The Stop measurement function allows you to specify 2 condition which
stops the analyzer measurement during a repetitive run. If two analyzers are
configured, both analyzers will stop when either specified stop condition is
satisfied.

When the Stop measurement field is selected, a Stop measurement type
menu appears. Depending on the analyzer configuration, you have the
choices of Off, X-0), and Compare.

ofr
The Off selection turns all Stop measurement operations off.

If the Stop measurement operation is not turned off and the stop criteria are
met, the measurement will stop even though the markers are set to other
types or turned off.

Stop measurement type options

me] HACH!

arf

Siap dmashrement
- =g

J (oeee )

Cumpare
L. fid ne
ap 849 neg
GE G4 n
SF Bl A
£ A oA
£t [EEEN 03
A g one
2 G0 g
A Ty
a5 B0 ne
Stop Measurement Field

6-13




The Listing Menu
Stop Measurement Field

X-0

The X-0O option is available in the timing analyzer and in the state analyzer
with its count set to Time.

When X-0 is selected, a repetitive run is stopped when & comparison of the
time period between the X and O markers and one of the following time
period options is true:

Less Than X-O time must be less than the time value that you specify
in the Time feld.

Greater Than X-O time must be greater than the time value that you
specify in the Time field.

In Range X-O pattern must be within the time range value that you
specily in the two Time fields,

Not in Range X-O pattern must not be within the time range value that
you specify in the two Time felds.
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The Listing Menu
Stop Measurement Field

Compare

When Compare is selected, a repetitive run is stopped when a comparison of
data in the Listing menu and data/criteria in the Reference listing of the
Cornpare menu matches an equality selection. The equality selection is set
from the Equal/Not Equal selection pop-up menu.

Equal The data and compare criteria in the Compare menu must be
equail to the data in the Listing menu.

Not Equal The data and compare criteria in the Compare menu must
not be equal to the data in the Listing menu.

Compare field Equality field

e —f— ; —

pangly THEHT
[ fases Fie }

T A
W Harkers St
(D Harker> A3

Mot Salel

Equal/ Not Equal Selection Menu

6-15




The Listing Menu
Cliear Pattern Field

Clear Pattern Field

The Clear Pattern field is used to reset the X and O Marker patiern dispiay
fields back to default (don't care = X). The Clear Pattern field accesses a
selection menu with the choices of All, X pattern, or O pattern.

l Clear options

Clear pattern field
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Time Markers

Time markers are indicators located in the data listing that are used as
reference marks to obtain thne values between each marker, or
between each marker and the trigger point.

In a state analyzer, Time markers only become available when the
Count field is set to Time, in the Trigger mentu.

The markers are color coded for easy recognition. The X-marker is
represented by a horizontal green line and the O-marker is
represented by a horizontal yellow line,

If Pattern markers have been assigned, the Time markers will be
initially placed at the same locations in the data listing.
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The Listing Menu

Trig to X/ Trig to G Fields

Trig to X/ Trig to O Fields

The Trig to X and Trig to O fields are display fields as well as configuration
fields. Marker position is set by selecting the fields, then after the fields tum
light blue, rotate the Knob . Marker position can also be set by selecting the
light blue field a second time, then: enter a value with the pop-up keypad.

The Trig to X and Trig to O fields display the time between the trigger point

and the marker.

X to O Display Field

The X to O display fleld is a "read only" field that displays the time between
the X and O markers. As the X and O markers are changed, the display

changes accordingly.
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Statistics Markers

After patferns are assigned to the X and O mazrkers, statistical
information is available when markers are set to Statistics. The logic
analyzer displays the following information:

s Number of valid runs {(runs where Pattern markers were able to be
placed on specified patterns).

¢ Minimum time between the X and O Pattern markers.

* Maximurn time between the X and O Pattern markers.

* Average time between the X and O Pattern markers.

In a state analyzer, Statistics markers only become available when the

Count field is set to Time, in the Trigger menis.

The markers are color coded for easy recognition in the data listing,
The X-marker is represented by a horizontal green line and the
O-marker is represented by a horizontal yellow line.
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The Listing Menu
Trig to X / Trig to O Fields

Statistics are based on the time between the X and Q. Both markers
must be found before valid statistical information is displayed.

In repetitive run mode, the display is updated each time a valid run
occurs until you select Stop. If you select Run after Stop, the
statistics continue to update without loss of information.

In single run mode, each time you select Run an additional valid run
will be added to the data and the statistics will be updated. This
process continues unless you change the placement of the X and O
Pattern markers between runs.
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States Markers (State only)

States markers are indicators located in the data listing that are used
as reference marks to obtain the number of states between each
marker, or between each marker and the trigger point.

States markers are only available in a state analyzer with the Count
field set to States, in the Trigger menu.

The markers are color coded for easy recognition in the data listing.
The X-marker is represented by a horizontal green line and the ;
O-marker is represented by a horizontal yellow line.
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The Listing Menu
Trig to X/ Trig to G Fields

Trig to X / Trig to O Fields

The Trig to X and Trig to O fields are display fields as well as configuration
fields. Marker position is set by selecting the fields, then after the fields turn
light blue, rotate the knob. Marker position can also be set by selecting the
light blue field a second time, then enter a value with the pop-up keypad.

The Trig to X and Trig to O fields display the number of states between the
trigger point and the marker.

X to O Display Field

The X to O display field is a "read only” field that displays the number of
states between the X and O Pattern markers. As the X and O markers are
changed, the display changes accordingly.

Trig to X field
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The Listing Menu
Data Roli Field

Data Roll Field

The column of numbers at the far left represents the location of the acquired
data in the state analyzer’s memory. The numbered positions are alse known
as the state locations and are relative to the trigger state location.:

The column of state location along with its data can be rolled to display other
data by using the data roll field. The data roll field is the small rectangular
box located in the middle of the state location column.

The data rolt field is used o either roll the data listing or to select an exact
state for display. When the data roll field is light blue, the knob is active and
can roll data in either direction. If you touch the data roli field when it is light l
blue, a pop-up keypad appears for the number of an exact state. When the

pop-up keypad is used, the data listing shifts, leaving the selected state in the
light blue data roll box.

TR (i) G (o)

Herkers Trig tn ¥ ] Trig te d { ®ola G
Simtes 238 235 | 4

Slates

ansmuu—|

State location column  __|

Data rof field

Data Raoll Field

6-23



The Listing Meny
Label and Base Fields

Label and Base Fields

The Label and Base fields show up together in all menus except the Format
and Configuration menus. When a new label is assigned, a base field is
automatically assigned to that label.

Label Field

Labels in the Listing menu are the same labels assigned in the Format menu.
These labels will be displayed throughout the analyzer as they were assigned
in the Format menu.

I Base Field

The function of the Base field is the same in all menus. To change the
numeric bage, select the base field, then choose the desired base from the
selection menu.

Label / Base Roll Field

The rolling function is the same for all iterms that are stored offscreen. For
more information on rolling labels, base, and pods, refer to Labels
Assignment in the "Cormmon Module Operations” part of the HP 165008
Uiser’s Refevence Guide for complete information.

Label /Base roltl field Labe! Base
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The Waveform Menu

The Waveform ment is one of the analyzer display menus. You use
the Waveform menu to view either state or timing data in a format
similar to an oscilloscope display. Data is displayed with the
horizontal axis representing either states or time, and the vertical axis
representing logic highs and lows. The type of data displayed depends
on whether the Type field in the Configuration menu is set to State or
Timing.

If State is selected, the analyzer displays state relevant activity in
reference to the trigger point with the horizontal resolution being
states per division.

If Timing is selected, the analyzer displays time relevant activity in
reference to the trigger point with the horizonial resolution being time
per divigion.

Waveform Menu Map

The following meniz map iBustrates all fields and the available options
in the Waveform menu. The menu map will help you get an overview
as well as provide you with a quick reference of what the Waveform
menu contains.
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The Waveform Menu
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The Waveform Menu
Acquisition Control Field

See Alsc

Acquisition Control Field

The function of the Acquisition Control field in the Waveform menu is the
same as in the Trigger menu. Refer to the "Acquisition Control Field® in the
Trigger menu for complete details.

Acguisition control field
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The Waveform Menu
Accumauiate Field

Accumuiate field

Accumulate Field

The Accumulate field controls whether old data is cleared or displayed with
new data. The Accurmulate field will toggle On/Off. When Accunulate is on,
the analyzer displays the data from a current acquisition on top of the
previously acquired data.

The time at which the old data is cleared, depends on whether the analyzer is
run in Single or Repetitive mode. In Single, new data will be displayed on top-
of the old each fime the Run field is selected. In Repetitive mode, data is
cleared from the screen only when you start a run after stopping an
acquisition with the Stop field.

i you leave the Waveform menu, or pop up a menu over the waveform
display, any accumulated display data is lost and the accumulation process
starts over.
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The Waveform Menu
States Per Division Field {State only)

States Per Division Field (State only)

When the analyzer Type field in the Configuration menu is set to State; the
analyzer uses external clocks from the system under test. In this mode, the
X-axis of the waveform display is measured in states per division.

You use the states/Div field to select the states per division resolution of the
X axis. You can specify between 1 and 500 states per division by touching
the states/Div field and rotating the knob, or by touching the states/Div field
twice and then use the pop-up keypad. By adjusting the states/Div, you can
zoom 1 to view a desired part of the display.
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The Waveform Menu
Seconds Per Division Field (Timing only)

Seconds per
division field

Seconds Per Division Field (Timing only)

When the analyzer Type field in the Configuration menu is set to Timing, the
analyzer uses ifs own internal clock. Inthis mode, the X-axis of the
wavelorm dispiay is measured in seconds per division {sec/Div).

You use the sec/Div field to select the seconds per division resolution of the X
axis. The range of the sec/Div field is 1 ns/Div to 1.0 ks. You set the sec/Div
field by either touching the sec/Div field and rotating the knob, or by
touching the sec/Div field twice and then using the pop-up keypad. When
using the knob to set the sec/Div, the value will change in a 1-2-5 sequence,
By adjusting the sec/Div, you can zoom in to view & desired part of the
display.
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The Waveform Menu
Delay Field

Delay Field

Depending on the analyzer configuration, a positive or negative delay
measured in either states or fime can be set. The Delay field allows you to
scroll the data and place the display window at center screen. Changing the
delay will not effect the data acquisition unless it is a timing analyzer and the
acquisition mode is automatic.

The delay range of a thning analyzer is from —2500 seconds to + 2500
seconds. The delay range of a state analyzer is from —8192 states to +8192
states.

If you want to move the display window to view data located off screen to the
right, enter a positive delay. If you want to move the display window to view
data located off screen to the left, enter a negative delay.

You can enter a delay using the knob by selecting the Delay field once, which
turns it light blue, then turning the knob. I you select the Delay field a
second time when it is light blue, a pop-up keypad appears which enables you
to enter an exact number.

Delay field
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The Waveform Meny
Sampie Period Display (Timing only)

Sample Period Display (Timing only)

The Sample period display only appears in a timing analyzer. A sample
period is the interval of time between new data samples. Every time a new
sample is taken, the analyzer updates the measurement.

The Current Sample period display is the sampie period used for the last
acquisition. The Next Sample peried is the new sample period to be used at
the next acquisition. If the acquisition mode is set to automatic, changing the

sec/Div or delay will effect the sample period.
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The Waveform Menu
Sampie Period Display {Timing only)

Timing waveforms are reconstructed relevant to the sample period. The
shorter sample period puts more sample points on the waveform for a more
accurate reconstruction but also fitls memory quicker.

H the sec/Divis changed resuliing in a change in the next sample period, you
must run the analyzer again before the current sample period display is
updated.
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The Waveform Menu
Markers Field

Markers Field

The Markers field is used to access the markers selection menu. When the
Markers field is selected, a marker selection menu appears with the marker
choices available under the present analyzer configuration.

State Analyzer Types

In a state analyzer with time and state count turned off in the Trigger menu
only Pattern markers are available, With time count turned on, additional
choices of Time markers and Statistics markers become available,

)

With states count turned on, in addition to Pattern markers, States markers
are available,

Timing Analyzer Types

H a timing analyzer you have marker choices of Off, Pattern, Time, or
Statistics.

Off

The Off selection turns marker operations off. If a Stop measurement was
previously specified, and the Stop measurement criteria are met, the
measurement will stop even though the markers are off.

Markers field
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Pattern Markers

When Pattern markers are selected, two markers labeled X and O
become available. Pattern markers identify and mark unigue bit
patterns in the waveform display. Once the unique bit patterns are
marked, they can be used as reference points or as criteria for a stop
measurement.

The markers are color coded for easy recognition in the waveform
display. The X-marker is represented by a vertical green line and the
(-marker is represenied by a vertical yellow line. In addition each
marker is labeled at the bottom of the display in the Display Location
Reference Line.

When a marker is positioned in the waveform display, it is also
positioned in the chart display and data listing.

See Also The "Specify Patterns Field” found later in this chapter for more information
on creating & pattern for the X and O markers.
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The Waveform Menu
X-pat / 0-pat Occurrence Fields

X-pat / O-pat Occurrence Fields

The X-pattern and O-pattern occurrence fields designate which pattern
occurrence the marker is placed on. The range for the occurrence counter is
from — 8192 to +8192.

The occurrence field can be set in two ways. When the field is selected one
time, it turns light blue and knob operation becormes the entry method. If the
field is selected a second time, a pop-up keypad appears and becomes the
eniry method.

The reference point from which the oceurrence counter starts is either the
trigger point, the start of the trace, or in the case of the O marker, the

X marker. If a negative number is set, the analyzer will search for pretrigger
OCCUTTENCES.

Pattern occurrence field
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The Waveform Menu
From Trigger / Start / X Marker Field

From Trigger / Start / X Marker Field

The from Trigger/Start/X marker field is used {o access the selection pop-up
for the start point of the X and O marker oceurrence counters.

The start points available for the green X-marker are either the trace start
point or the trigger point.

The start points available for the veliow O-marker are either the trace start
point, trigger point, or the X-marker.

If the marker pattern can not be found, a message appears at the top of the
display indicating the search failed. If the G-marker is referenced from the
X-marker, and the X-marker is not found, the search for hoth markers will fail.

Trigger / Start/ X marker field
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The Waveform Menu
X to 0 Display Field {Timing only)

X to O Display Field (Timing only)

The X to O display field only appears when the analyzer is configured as
Timing, The X to O display field shows the fime between the X and O
markers.

X to O display field
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The Waveform Menu
Center Screen Field

Center Screen Field

The Center Screen field accessed a menu which allows you to position the '
marked points of the waveform display relative to the center of the waveform
display.

About Trigger The About Trigger selection is the default position.
This choice will position the point of the waveform where the trigger
occurred, at center screen.

About X Marker This choice adjusts the delay to position the point of
the waveform where the X-Marker is placed, at center sereen,

About O Marker This choice adjusts the delay to position the point of
the waveform where the O-Marker is placed, at center screen.

About X & O This choice adjusts the sec/Div to allow both X and O
markers to be displayed simultaneously.
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The Waveform Menu
Specify Patterns Field

Specify Patterns Field

The Specify Patterns field only appears when the markers are set to Pattern.
When the Specify Patterns field is selected, a pop-up menu appears that is
used to assign the bit patterns for the X and O markers, the X and O
entering/leaving, and the Stop measurement criteria.
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X and 0 entering
and leaving fields

The Waveform Menu
Specify Patterns Field

X and O entering / leaving Fields ('Timing only)

In a timing analyzer, the X and O pattern markers are placed at either the
beginning of the pattern occurrence {entering} or at the end of the pattern
occurrence {leaving). When the entering/leaving field of either X or O
markers is selected, it will toggle between the two choices.

Which ever choice you toggle the field to, the pattern you place in the pattern
display field will apply to {hat choice.

X marker and O marker Fields (State only)

In a state analyzer, X-marker and O-marker fields replace the X and O
entering/leaving fields. The paftern you place in the pattern display field will
apply to the marker labeled at the left.
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The Waveform Menu
Specify Patterns Field

Pattern Display Fields

The pattern display field displays the alpha-numeric bit pattern specified for

each X and O marker in all designated labels. The bit pattern is displayed in

the same numeric base and same order as the data listing. When the pattern
display field is selected, a pop-up keypad appears which is used o set the bit
pattern.

When there are more labels assigned than can be displayed in a single screen,
the pattern display fields are rolled back on screen by the Label/Base roli
field.

Pattern display field
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The Waveform Menu
Label / Base Roll Field

Label and Base Fields

The Label and Base fields show up together in all menus except the Format
and Configuration menus. When a new label is assigned, a base field is
automatically assigned to that label,

Label Field Labels in the Specify Patterns menu are the same labels
assigned in the Formatl menu. These labels will be displayed throughout
the aralyzer as they were assigned in the Format menu.

To recrder currently displayed Labels, select the label you want to move,
then from the selection menu that appears, choose the label you want to
switch positiong with,

Base Field The function of the Base field is the same in all menus. To
change the numeric base, select the base field, then choose the desired
base from the selection menu.

Label / Base Roll Field

The function of the Label and Base roll field is the same in all menus. The
rolling function is the same for all items that are stored offscreen. For more
information on roiling labels, base, and pods, refer to Labels Assignment in
the *Common Module Operations® part of the HP 165008 User’s Referevce
Guide.
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The Waveform Menu
Stop Measurement Field

Stop Measurement Field

The Stop measurermnent function aliows you to specify a condition which
stops the analyzer measurernent during a repetitive run.

When the Stop measurement field is selected, a Stop meagurement type
menu appears . Depending on the analyzer configuration, you have choices
of Off, X-0, and Compare.

Off
The Off selection turns all Stop measurement operations off.

H the Stop measurement operation is not turned off and the Stop
measurement criteria are met, the measurement will stop even though the
markers are set to other types or turned off.

Stop measurement type opticns
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The Waveform Menu
Stop Measurement Field

X0

The X-O option is availabie in the timing analyzer and in the state analyzer
with its count set to Time.

When X-0 is selected, a repetitive run is stopped when a comparison of the
time period between the X and O markers and one of the following time
pericd options is true:

Less Than X-0 time must be less than the time value that you specify
in the Time field.

Greater Than X-O time must be greater than the time value that you
specily in the Time field.

In Range X-O pattern must be within the time range value that you
specify in the two Time fields.

Not in Range X-O pattern must not be within the time range value that
vou specify in the two Time fields.
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The Waveform Menu
Stop Measurement Field

Compare

When Compare is selected, a repetitive run will be stopped when a
comparison of data in the Listing menu and data and criteria in a compare
image matches an equality selection. The equality selection is sef from the

Egual/Not Equal selection pop-up menu.

Equal The data and compare criteria in the Compare menu must be

equal to the data in the Listing menu.

Not Equal The data and compare criteria in the Compare menu must

not be equal to the data in the Listing menu.

Compare options menu
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The Waveform Menu
Clear Pattern Field

Ciear pattern field

Clear Pattern Field

The Clear Pattern field is used to reset the X and O Marker pattern display
fields hack to defauit {(don't care = X). The Clear Pattern field accesses a
selection menu with the choices of All, X pattern, or O patiern.

Clear pattern options menu
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Time Markers

Time markers are indicators located in the waveform display that are
used as reference marks to obtain time values between each marker,
or between each marker and the frigger point.

In a state analyzer, Time markers only become available when the
Count field is set to Time, in the Trigger menu.

The markers are color coded for easy recognition in the waveform
display. The X-marker is represented by a vertical green line and the
O-marker is represented by a vertical yellow line. In addition, both
markers are labeled at the bottom of the display in the Display
Location Reference Line.

If Pattern markers are assigned, the Time markers are initially placed
at the same locations in the data listing.
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The Waveform Menu
Trig to X/ Trig to O Fields

Trig to X/ Trig to O Fields

The Trig to X and Trig to O fields display the time between the trigger point
and the marker. They are also used fo position the markers with reference to
the vertical red trigger line,

Marker position is set by selecting the Trig to X and Trig to O fields, then
after the fields turn light blue, rotate the knob. In addition, values can be
entered by selecting the light blue field a second time, then use the pop-up
keypad that appears.

X to O Field

In & state analyzer configuration, the X to O field is a "read only” feld that
displays the difference between the X and O markers. As the Xand O
markers are changed, the display changes accordingly.

In a timing analyzer configuration, the X to O field can be selected and set. I
this field is changed, both X and O markers will move simultanecusly with the
relative difference remaining unchanged.
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The Waveform Menuy
Marker Label / Base and Display

See also

Marker |labal
and hase

Marker Label / Base and Display

The labe} field displays the label name for which the X and O marker values
are assigned. To display other labels, select the label field and choose the
new label from the selection menu that appears. Only pre-assigned labels are
available in the label selection menu

The base field underneath the label field displays the numeric base the
marker values are displayed in. To change the nwmeric base, select the base
field, then choose the desired base from the selection memu.

Bit patterns where the markers are currently placed, appear next to the
appropriate marker..

Liabels Assignment in the "Common Module Operations" part of the AP
165008 User's Reference Guide for complete information on assigning
labels.

Marker data pattern display
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Statistics Markers

After patterns are assigned to the X and O markers, statistical
information is available when markers are set to Stafistics. Thelogic
analyzer displays the following information:

* Number of valid runs (runs where Pattern markers were placed on
specified patterns).

* Minimum time between the X and O Pattern markers,

¢ Maximum time between the X and O Pattern markers,

* Average time between the X and O Pattern markers.

In a state analyzer, Statistics markers only become available when the

Count field is set to Time, in the Trigger memu.

The markers are color coded for easy recognition. The X-marker is
represented by a vertical green line and the O-marker is represented
by a vertical yellow line. In addition, both markers are labeled at the
bottom of the display in the Display Location Reference Line.
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The Waveform Menu
Marker Label / Base and Display

Statistics are based on the time between the X and O markers. Both
markers must be found before valid statistical information in
displayed.

In repetitive run mode, the display is updated each time a valid run
ocecurs until you press Stop. If you press Run after Stop, the statistics
continue to update without loss of information. AL statistical
information can be cleared at any time by selecting the Reset
Statistics field.

Iz single run mode, each time you press Run an additional valid run
will be added to the data and the statistics will be updated. This
process continues unless you change the placement of the X and O
Pattern markers between runs.
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States Markers (State only)

States markers are indicators located in the waveform display that are
used as reference marks to obtain the number of states between each
marker, or between each marker and the trigger point.

State markers are only available in a state analyzer with the Count
field set to States, in the Trigger menu.

The markers are color coded for easy recognition in the waveform
display. The X-marker is represented by a vertical green lne and the
O-marker is represented by a vertical yellow line. In addition, both
markers are labeled at the bottormn of the display in the Display
Location Reference Line.
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The Waveform Menu
Trig to X/ Frig to O Fields

Trig to X/ Trig to O Fields

The Trig to X and Trig to O fields display the fime between the trigger point
and the marker. They are also used to position the markers with reference to
the vertical red trigger line.

Marker position is set by selecting the Trig to X and Trig to O Helds, then
after the fields turn light biue, rotate the knob. In addition, values can be
entered by seleciing the light blue field a second time, then use the pop-up
keypad that appears.

X to O Display Field

The X to O display field is a "read only” field that displays the number of
states between the X and O markers. As the X and O markers are changed,
the display changes accordingly.

X ta 0 display field Trig to X field
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The Waveform Menu
Marker Label / Base and Display

Seealso

Marker Label / Base and Display

The label field displays the label name for which the X and O marker values
are assigned. To display other labels, select the label field and choose the
new label from the selection menu that appears. Only pre-assigned labels are
available in the label selection memi

The base field, underneath the label field, displays the numeric base the
marker values are displayed in. To change the numeric base, select the base
field, then choose the desired base from the selection menu.

Data patterns where the markers are currently placed, appear next to the
appropriate marker.

Labels Assignment in the "Common Module Operations” part of the HP
165008 User's Reference Guide Tor complete information on assigning
labels.

Marker Labe! / Base and Display
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Waveform Display

The waveform display area of the Waveform menu displays state and
fiming waveforms for labels agsigned in the Format menu. If the
Waveform menu is from a state analyzer, the display is state
waveforms. If the Waveform menu is from a timing analyzer, the
display is timing waveforms.

The waveform display area also accesses the fields used to select,
delete, or modify waveforms. The function of selecting waveforms for
display, and medifying or deleting wavelorms is identical for both state
and timing waveforms,

Only waveforms with their bits assigned in the Format menu can be
displayed. Each waveform is a member of a set of waveforms grouped
under a label. The label name you assign in the Format menu is the
label name that appears in the Labels selection list.
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The Waveform Menu
Mariker Label / Base and Display

Display Location Reference Line

At the bottom of the Waveform menu is a reference line which
displays the relative location of the display window, the markers, and
the trigger point with reference to the total memory.

Total memory is represented by a horizontal dotted line. The display
window is represented by an overlaid solid line. The markers and
frigger point are represented by an X, O, and t, all of which are located
below the dotted line.
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The Waveform Menu
Blue Bar Field

Blue Bar Field

The blue bar on the left side of the waveform display, is both a display and
configuration field. After all desired waveforms are configured for display,
they are listed in the blue bar. If there are more waveforms than can be
displayed, the list is rolled by selecting the dark blue bar, then after it turns
light blue, turn the knob. I the blue bar is already light blue, just turn the
knob.

{ the blue bar is selected when it is light blue, the Waveform Selection menu
appears. Use this menu to configure the waveform display.
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The Waveform Menu
Blue Bar Field

When the Waveform Selection pop-up menu appears, you will select which
waveforms are displayed, replaced, or modified. You can display up to 24
waveforms on screen at one time,

Single waveforms or all waveforms under a label can be displayed or turned
off. How the waveform bits are assigned for display depends on what
Channel Mode is currently selected.
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The Waveform Menu
Channel Mode Field

l.ahel selection list

Channel Mode Field

The Channel Mode field selects which method the waveform labels are
inserted into the display. All inserted labels are placed below the cursor in
the blue bar field. When the Channel Mode field is selected, a selection menu
appears with the choices below.

Sequential

The Sequential mode inserts all charmels from the selected iabel, in order
starting below the white cursor.

Individoal

The Individual mode inserts selected channels from a label's channel
selection list. The channel selection list appears when a label name is
selected. Channels are ingerted starting below the white cursor.

Channel mode selection pop-up
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Overlayed
waveforms

The Waveform Menu
Channel Mode Field

Overlay

The Overlay mode inserts all bits of a label in a single waveform to form a
composite waveform label, The onscreen indication for the Overlay mode is
"ALF following the label name.

Viewing State Data in Overlay Mode

When all assigned waveforms in a label are Overlaid, the value of the data is
displayed to the right of each new transition in the waveform display.

if the sec/Div is set to view a large increment of time, or the waveform scaling
is set to Small or medium, the state data readout will not fit between
transitions. To display the state data readouts within the waveform, expand
the sec/Div and use the large wavelorm setting. If symbols are assigned to
represent data values, the symbol is displayed.

BB | Hoveiern 1| (acq. Testend] (egns ) Fun )

ST
Accunlb ety ié fRCHI )f = BeTY
nrf Ji Hen 0 o~ O35

Center
{ siatesshiy i Delay | Merkers | | ¥ te o Trig to x] §irig te 0
i z Slates i =z o 5,

State Data or Symbols In Overlaid Wavetform

R 010 [oote LoaiE | aezs | o021 | ooz | cozz | ooza |enzs | 9026 | Data value or Symbol
PREHL | | | l i r displayed in waveform
HRCHD f J—VL{—‘“‘—_L“___J——
T : T
HACHE 3 —————j-] |
I |
pACHE S n
HACH &
i

7-39




The Waveform Menu
Module and Label Fields

Module and
label fields

Module and Label Fields

If there are multiple tirming or oscilioscope modules installed in the
mainframe, waveforms from the other modules can be displayed in the
waveform menu. The Module field accesses a selection st that contains the
modules instalied in the mainframe, that are configured in & Group Run, and

have timing or oscilloscope waveforms.
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The Waveform Menu
Action Insert/Replace Field

Action Insert/Replace Field

The Action field determines if a label or channel is ingerted into the display
or replaces another label or channel. '

Insert will append the selected label or channel to the end of the list of
displayed labels.

To replace one waveform with another, position the cursor with the knob, on
the waveform you wish to repiace. Touch the Action Insert field to toggle it
to Action Replace. Then select the label that will replace the old label,

Action insert and replage field
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The Waveform Menu
Delete and Delete All Fields

Delete and Delete All Fields

The Delete field is used to delete single channels within the group of
displayed waveforms. To delete any single channel, you first highlight the
desired charmel by placing the cursor on the channel, then select the Delete

field.

You can delete all currently displayed waveforms by selecting Delete All, then

selecting Continue.
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The Waveform Menu
Waveform Size Field

Waveform Size Field

The Waveform Size field accesses a selection menu which contains choices
that scale the displayed waveforms to different sizes. A different waveform
size can increase the number of waveforms in the display or makethe
viewing better for just a few.

Best Fit

When Best Fit is used, the analyzer picks the largest font, either small,
medium, or large, that allows all waveforms to be displayed.

Small
The small font will allow 24 waveforms displayed.

Medium

The medium font will allow 16 waveforms displayed.

Large
The large font wili allow 8 waveforms displayed.
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The Chart Menu




The Chart Menu

State Chart is a software post-processing feature that provides the
ability to build x-y charts of label activity using state data. The Chart
menu builds a graphical representation of the system under test. The
y-axis always represents data values for a specified label. You can
select whether the x-axis represents states (ie. rows in the state
listing) or the data values for another label.

Chart Post-Processing Features

When the x-axis is set to State, X and O markers are available which
display the current sample relative to the trace point and the
corresponding y-axis data value. Marker placement is synchronized
with the normal state listing,.

An accumulate mode is available that allows the chart display to build
up over several runs.

You can generate x-y charts of Label vs Label or Label vs State,
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The Chart Menu

Label Value vs. Label Value Charts

When labels are assigned to both axis, the chart shows how the data
acquired under one label varies in relation to the other for a particular
measurement. Label values are always plotted in ascending order
from the bottom to the top of the chart and in ascending order from
left to right across the chart. Plotting a label against itself will result
in a diagonal line from the lower leff to upper right corner. All
markers are disabled when plotting this kind of chart.

Label Value vs. States Charts

The Label value versus State ig a plot of data values acquired under a
label versus the memory location of the same data. The label value is
plotted against successive memory locations mumbers.

Chart Menu Map

The following menu map illustrates all fields and the available options
in the Chart menu. The menu map will help you get an overview as
well as provide you with a quick reference of what the Chart menu
contains.
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The Chart Menu
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Selecting the Axes for the Chart

When using the State Chart display, you first select what data you
want plotted on each axis. The vertical y-axis will always be the data
under a label. The available labels are those which you assigned in the
Format menu. The horizontal x-axis can be either the same labels
available for the y-axis or state memory location numbers.




The Chart Menu
Y-axis Label Value Field

Y-axis Label Value Field

The y-axis label field displays the label assigned to the vertical y-axis.
Vertical axis labels are assigned by selecting the y-axis display field, then
selecting a label from a selection list. The onty label choices available are the

labels that were defined in the Format menu.

The value plotted is the measured data value represented by that label, and

in the numeric base selected.

The placement of the label data on the graph is determined by the scaling of

the Ymin and Ymax fields.

Y-axis fabel field
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The Chart Menu
X-axis Lahel f State Type Field

I See Also

X-axis label/ state
type fieid

X-axis Label / State Type Field

The Label/State type field displays the axis type assigned to the horizontal
axis. The x-axis represents siate data values, or state memory location
numbers.

The x-axis type field is just to the right of "vs." text, and toggles hetween
State and Label. The x-axis type field must be set to either Label or State
before the chart’s x-axis scaling is assigned.

To assign a label, select the x-axis Label field, then select the desired label
from a label selection list. The value plotted is the measured data value
represented by that label, and in the numeric base previously selected. The
only label choices available are the labels that were defined in the Format
menu

To assign the axis type to State, toggle the field to State. The value plotted is
the state memory location numbers or a range of memory locations assigned
by the Xmin and Xmax fields.

The "Scaling the Axes" found later in this chapter for information on setting
the Xmin, Xmax, Ymin, and Ymax fields.
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Scaling the Axes

When the x-axis is set to State, the horizontal axis represents state
memory location numbers. The range of the x-axis can be a single
memory location, or a range of memory locations.

When the x-axis is set to Label, the horizontal axis represents a range
of data values under the selected label.

Use the Xmin and Xmax fields to set the horizontal axis start point
and end point, with the difference between them setting the total axis
range.

When the y-axis ig set to Label, the vertical axis represents a range of
data values under the selected label,

end point, with the difference between them setting the fotal axis

Use the Ymin and Ymax fields to set the vertical axis start point and l
range.
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The Chart Menu
Min and Max Scaling Fields

Min and Max Scaling Fields

Either axis of the x-y chart can be scaled by using the associated vertical or
horizontal min (rinirmumy) or max (maximum) value fields. When the scaling
{ields are seiected, a pop up keypad appears in which you specify the actual
minimum and maximum values that will be displayed.

When State is selected for the x-axis, the minimurn and maximum values can
range from —8192 to +8192 depending on the trace point location,

When Label is selected for the x-axis, the minimum and maximurn values
range from 00000000 to FFFFFFFF regardless of axis, since labels are
restricted to 32 bits.
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The Chart Menu
Markers / Bange Field

Markers field

Markers / Range Field

The Marker/Range field is a toggle field that switches between Markers and
Range when it is selected. If the fleld is set tc Range, x and y range fields
become available to set the chart minimum and maximum range points. The
Ymin and Ymax fields display the numeric value of the selected label. The
numeric base of the label value is what ever was previously set.

When the Marker/Range field is toggled to Markers, a marker selection menu
appears with marker choices available with the present analyzer
configuration.

In a state analyzer with Time and State count turmed off in the Trigger menu,
onty Pattern markers are available, With Time count turned on, additional
choices of Time markers and Statistics markers becomne available.

With States count turned on, in addition t¢ Pattern markers, States markers
are available.

Oft

The Off selection turns marker operations off. If a Stop measurement was
previously specified, and the Stop measurement criteria are met, the
measurement will stop even though the markers are off.

Markers/ Range field
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See Also

Pattern Markers

When Pattern is selected from the markers type selection menu, two
markers labeled X and O become available. Pattern markers identify
and mark unique bit patterns in the daia listing. Once the unique bit
patterns are marked, they can be used as reference points or as
criteria for a stop measurement.

The markers are color coded for easy recognition in the x-y chart.
The X-marker is represented by a vertical green line and the O-marker
is represented by a vertical yellow line.

When a marker is positioned in the Listing menu, it is also positioned
in the Chart menu and Waveform menu.

The "Specify Patterns Field" found later in this chapter for more information
on creating a pattern for the X and O markers.
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The Chart Menu
Find X-pattern / O-pattern Field

Find X-pattern / O-pattern Field

The Find X-pattern / O-pattern Field is a toggle field. When selected, the
occurrence and trace start field assignments switches to the other marker. In
addition, when this field is selected, the marker identified and the data it
marks, will automatically shift to center screen. '

Find X-pattern field
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The Chart Menu
Pattern Occurrence Fields

Pattern Occurrence Fields

The X-pattern and O-pattern occurrence fields designate which pattern
occurrence the marker is piaced on. The numeric range of the occurrence
fleld is —8192 to +8192.

The cccurrence field can be set in two ways. When the field is selected one
time, it turns light blue and knob operation becomes the entry method. If the
field is selected a second time, a pop-up keypad appears and becomes the
entry method.

The reference point from which the occurrence counter starts is either the
trigger point, the start of the trace, or it the case of the O-marker, the
X-marker.

Bceurrence field
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The Chart Menu
From Trigger / Start / X Marker Fields

From Trigger / Start / X Marker Fields

The from Trigger/Start/X marker field is used to access the selection pop-up
for the start point of the X and O marker occurrence counters.

The start points available for the green X-marker are either the trace start
point or the trigger point.

The start points available for the yellow O-marker are either the trace start
point, trigger point, or the X-marker.

If the marker pattern can not be found, a message appears at the top of the
display indicating the search failed. ¥ the O-marker is referernce from the
X-marker, and the X-marker is not found, the search for both markers will fail.

 From Trigger / Start/ X marker field
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The Chart Menu
Specify Patterns Field

Specify Patterns Field

The Specify Patterns field only appears when the markers are set to Pattern.
When the Specify Palterns field is selected, a pop-up menu appears that is
used to assign the bit patterns for the X and O markers, and the Stop

measurement criteria.
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The Chart Menu
Specify Patterns Field

Pattern Display Fields

The pattern display fields display the alpha-numeric bit pattern specified for
each X and O marker in all designated labels. The bit pattern is displayed in

the same numeric base and same order as the data listing, When the pattern
display field is selected, a pop-up keypad appears which is used to set the bit
patterr. -

When there are more labels assigned than can be displayed in a single screen,

the pattern display fields are rolled back on screen by the Label/Base roll
field.

Pattern display field L
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The Chart Menu
Label / Base Roll Field

Labe! and Base Fields

The Label and Base fields show up together in all menus except the Format
and Configuration menus. When a new label is assigned, a base field is
automatically assigned to that label.

Label Field Labels in the Specify Patterns menu are the same labels
assigned in the Format menu. These labels will be displayed throughout
the analyzer as they were assigned in the Format menu.

To reorder currently displayed Labels, select the label you want to move,
then from the selection menu that appears, choose the label you want to
switch positions with,

Base Field The function of the Base field is the same in ali menus. To
change the numeric base, select the base field, then choose the desired
base from the selection menz.

Label / Base Roll Field

The function of the Label and Base roll field is the same in all menus. The
rolling function is the same for all items that are stored offscreen. For more
information on rolling labels, hase, and pods, refer to Labels Assignment in
the "Comrmon Modile Operations® part of the HP 165008 User’s Reference
Guide.
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The Chart Menu
Stop Measurement Field

Stop Measurement Field

The Stop measurement function allows you to specify a condition which
stops the analyzer measurement during a repetitive run.

When the Stop measurement field is selected, a stop measurement type
menu appears. Depending on the analyzer configuration, you have the
choices of Off, X-0, and Compare.

Off
The Off selection turns all Stop measurement operations off.

If the Stop measurement operation is not turned off and Stop measurement
criteria are met, the measurement will stop even though the markers are off,

Stop measuremnent type selection menu

y Basar THEE 3
L" Marksr [;'95:' [
0 Markery 5 1919
ot
Stop measurement 5eap measurament AR
field )
Cisar
?a;tem 1 Done ]
Compare g

Stop Measurement Field

8-19




The Chart Menu
Stop Measurement Field

X-0

The X-0 option is available when the Count field in the Trigger mermu is set to
Time.

When X-0 is selected, a repetitive run is stopped when a comparison of the
time period between the X and O markers and one of the following time
period options is true:

Less Than X-O time must be less than the time value that you specify
in the Time field.

Greater Than X-0O time must be greater than the time value that you
specify in the Time field.

In Range X-O pattern must be within the time range value that you
specify in the two Time fieids.

Not in Range X-O pattern must not be within the time range value that
you specify in the two Time fields.

X-0Otype field X-0 type options
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The Chart Menu
Stop Measurement Field

Compare

When Compare is selected, a repetitive run is stopped when a cormparison of
data in the Listing menu and data and criteria in a compare image matches an
equality selection. The equality selection ig set from the Equal/Not Equal
selection pop-up menu.

Egual The datz and compare criteria in the Compare menu rust be
equal to the data in the Listing menu.

Not Equal The daia and compare criteria in the Compare menu must
not be equal to the data in the Listing menu.

Equal
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The Chart Menu
Clear Pattern Field

Clear Pattern Field

The Clear Pattern field is used to reset the X and O Marker pattern display
fields back to default (don't care = X). The Clear Pattern field aceesses a
selection menu with the choices of ali, X pattern, or O pattern.
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Time Markers

Time markers are indicators located in the x-y chart that are used as
reference marks to obtain time values between each marker, or
between each marker and the trigger point.

Time markers only become available when the Count field is set to
Time, in the Trigger menu.

The markers are color coded for easy recognition. The X-marker is
represented by a vertical green line and the O-marker is represented
by a vertical vellow line.

If Pattern markers have been assigned, the Time markers will be
initially placed at the same locations as in the data listing.
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The Chart Menu
Trig to X/ Trig to 0 Fields

Trig to X/ Trig to O Fields

The Trig to X and Trig to O felds are dispiay fields as well as configuration
fields. Marker position is set by selecting the fields, then after the fields turn
light biue, rotate the knob . Marker position can also be set by selecting the
light blue field a second time, then enter a value with the pop-up keypad.

The Trig to X and Trig to O fields display the time between the trigger point
and the marker,

X to O Display Field

The X to O display field is a "read only” field that displays the time between
the X and O markers. As the X and O markers are changed, the display
changes accordingly.

Trig to X field
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Statistics Markers

After patterns are assigned to the X and O markers, statistical
information is available when markers are set to Statistics. The logic
analyzer displays the following information:

e Number of valid runs (runs where Pattern markers were able to be
placed on specified patterns).

¢ Minimum time between the X and O Pattern markers.

s Maximum time between the X and O Pattern markers.

* Average time between the X and O Pattern markers.

Statistics markers only become available when the Count field is set to

Time, in the Trigger menu.

The markers are color coded for easy recognition in the x-y plot. The
X-marker is represented by a vertical green line and the O-marker is
represented by a vertical yellow line,
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Statistics are based on the time between the X and O markers. Both
markers must be found before valid statistical information is
displayed.

In repetitive run mode, the display is updated each time a valid run
occurs until you select Stop. If you select Run after a Stop, the
statistics continue to update without loss of information,

In single run mode, each time you select Run, an additional valid run
will be added to the data and the statistics will be updated. This
process continues unless you change the placement of the X and O
markers between runs.

00 /500HHz Le B I : H sriers Prin Ry
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Statistics Display
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States Markers

States markers are indicators located in the x-y chart that are used as
reference marks to obtain the number of states between each marker,
or between each marker and the trigger point.

States markers are only available in a State analyzer with the Count
field in the Trigger ment set to States.

The markers are color coded for easy recognition in the x-y chart.
The X-marker is represented by a vertical green line and the O-marker
is represented by a vertical yellow line.
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The Chart Menu
Trig te X/ Trig to O Fields

Trig to X / Trig to O Fields

The Trig to X and Trig to O fields are display fields as well as configuration
fields. Marker position is set by selecting the fiekds, then after the fields turn
light blue, rotate the knob. Marker position can also be set by selecting the
light blue field a second time, then enter a value with the pop-up keypad.

The Trig to X and Trig to O fields display the number of states between the
trigger point and the marker.

X to O Display Field

The X to O display field is a "read only” field that displays the number of
states between the X and O Pattern Markers. As the X and O markers are
changed, the display changes accordingly.

Trig to X field
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The Compare Menu

State Compare is a software post-processing feature that provides the
ability to do a bit by bit comparison between the acquired state data
listing and a reference listing.

The comparison between the acquired state listing data and the data
in the reference listing is done relative to the trigger points. This
means that the two data records are aligned at the trigger points and
then compared bit by bit.

Any bits in the acquired data that do not match the bits in the
compare image are treated as unequal.




The Compare Menu

Compare Post-Processing Features

You can view in separate listings the acquired data, your reference
listing, and a listing that highlightfs the bifs in the acquired data that
do not match the corresponding bifs in the reference listing.

You can edit the reference listing for unique comparisons.

You can mask specific bits that you do not want to compare, These
"Don’t compare" bits can be specified individually for a given label and
state row, or specified by channel across all state rows,

You can select a range of states to compare. When a range is selected,
only the bits in states on or between the specified boundaries are
compared, Also, you can save the reference listing along with the
analyzer configuration to disk.

Compare Menu Map

The following menu map graphically illustrates all fields in the
Compare menu. Use the menu map as an overview and as a quick
reference to the available options in the Compare menu.
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The Compare Menu
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The Compare Menu
Reference Listing Field

Reference
listing field

Reference Listing Field

The Reference listing and Difference listing field is a toggle field that
switches the listing type between the Reference image listing and the

Difference listing.

The Reference listing is & display of the image (or template)} that acquired
data is compared o during a comparison measurement. The boundaries of
the image (or size of the template) is controlled by using the channel
masking and compare range functions. Any bits in the reference listing
displayed as "X" have been set to don't care bits during bit editing.

When the data listing is rolled, the difference data listing and the data listing
in the Listing menu are also rolled.
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The Compare Menu
Difference Listing Field

Jifference
listing field

Difference Listing Field

The Reference listing and Difference listing field is a toggle field that
switches the listing type between the Reference image listing and the
Difference listing,

The Difference listing is a display of the acquired data listing with the data
that differs, if any, from the Reference listing, highlighted with inverse video.
[f the base is inverse assembled symbols, the entire line is highlighted with
inverse video.
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The Compare Menu
Difterence Listing Field

The controls that roll the listing in all three menus, the normal State listing,
the Reference listing, and the Difference listing are synchronized unless the
nurnber of pretrigger states differ between the Relerence listing and the
acquired data.

This means that when you change the current row position in the Difference
listing, the analyzer automatically updates the current row in the acquired
State listing, Reference listing and vice-versa.

if the three listings are gynchronized and you re-acquire data, the Reference
listing may have a different number of pretrigger states depending on the
state trace trigger criteria. The Reference listing can be regynchronized to
the State and Difference listings by entering the desired state {acquisition
memory) location from the pop-up keypad.

This aliows you to view corresponding areas of all lists, to cross check the
alignment, and to analyze the bits that do not match.




The Compare Menu
Copy Listing to Reference Field

Copy Listing to Reference Field

The initial Reference image is generated by either copying the data listing
from the Hsting menu or by loading an analyzer configuration file which
contains a Reference listing. You should be aware that if you load an analyzer
configuration to get a Reference image, the other menu setups will change.

When the Copy Listing to Reference field is selected, the contents of the
acquisition data structure (Listing menu display) is copied to the Reference
image buffer. The previous Reference image is lost if it has not beern saved to
a disk.

Copy listing to reference field
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The Compare Menu
Find Error Field

Find Error Field

The Find Error field allows you to easily locate any patterns that did not
match in the last comparigon. Ocourrences of differences, or errors, are’
found in numerical ascending order from the start of the listing, The first
occurrence of an error has the numerical value of one.

When you select the Find Error field, the field turns light blue and the knob
can be used to select & number. If the field is touched a second time, a
pop-up keypad appears in which you enter a number. The number you enter
indicates which error you want to find. The listing is then scanned
sequentially until the specified occurrence is found and rolled into view.,

Find error figld
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The Compare Menu
Compare Full / Compare Partial Field

Compare Full / Compare Partial Field

The Compare Full/Compare Partial field is a toggle field which allows you to
compare either the full range of states or define a subset of the total number
of states in the Reference image to be used in the comparison.

The Cornpare mode is accessed by touching the Compare Fuli/Compare
Partial field in either the Compare or Difference listing menus. When
selected, a pop-up appears in which you select either the Full or Partial
option.

When vou select the Partial option, fields appear for setting the start state
and stop state values. Only bits in states (lines) on or between the
houndaries are compared against the acquired data.

Compare full/ Compare partial field
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The Compare Menu
Mask Field

Mask Field

The channel masking field is used o specify a bit, or bits in each labsl that
you do not want compared. This causes the corresponding bits in ali states to
be ignored in the comparison. The Reference data image itsell remains
unchanged on the display.

When you select the Mask field an assignment pop-up appears in which you
specify which channels are to be compared and which channels are to be
masked. A "" (period) indicates a don't compare mask for that channel and
an "™ {agterigk) indicates that channel is to be compared.
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The Compare Menu
Specify Stop Measurement Field

Stop measurement
type field

Specify Stop Measurement Field

The Stop measurement function aliows you to specify a condition which
stops the analyzer measurement during a repetitive run. When the Specify
Stop Measurement field is selected, a Stop measurement menu appears
which is used to set the stop criteria.

When the Stop measurement type field is selected, a selection menu appears.
Depending on the analyzer configuration, you will have the choices of Off,
Compare, and X-0.

Off
The Off selection turns all Stop measurement operations off.

If the stop measurement operation is not turned off and the stop
measurement criteria are met, the measurement witl stop even though the
markers are turned off,

Step measurement sefection menu
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The Compare Menu
Specify Stop Measurement Field

Compare

When Compare is selected, a repetitive run is stopped when a comparison of
data in the Listing menu and data and criteria in a Reference image matches
an equality selection. The equality selection is set from the Equal/Not Equal
selection pop-up menu.

Equal The data and compare criteria in the Compare menu must be
equal to the data in the Listing menu.

Not Equal. The data and compare criteria in the Compare menu must
not be equal to the data in the Listing menu.

Compare type options
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X3 field

The Compare Menu
Specify Stop Measurement Field

X-0
The X-0 option is available in the State analyzer with its count set $o Time,

When X-0 is selected, a repetitive run is stopped when a comparison of the
time period between the X and O markers and one of the following time
period options is true.

Less Than X-O time must be less than the time vahie that you specify
in the Time field.

Greater Than X-O time must be greater than the time value that you
specify in the Time field.

In Range X-O pattern must be within the time range value that you
specify in the two Time fields.

Not in Range X-O pattern must not be within the time range value that
you specify in the two Time fields.
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The Compare Menu
Data Roil Field

State location
column

Data roll figld

Data Roll Field

The column of numbers at the far left represents the location of the acquired
data in the state analyzer's memory. The numbered positions are also known
as the state locations and are relative {0 the trigger state location, which is
always represented by 0.

The colummn of state location along with its data can be rolled to display
off-screen data by using the data roli field. The data roll field is the small
rectangular box located in the middle of the gtate location column.

The data roll field is used to either roli the data listing or to select an exact
state for display. When the data roll field ig Hght blue, the knob is active and
can roll data in either direction. If you touch the data roll field when it is light
blue, a pop-up keypad appears for the number of an exact state, When the
pop-up keypad is used, the data listing shifts, leaving the gelected state in the
light biue data roll box.
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The Compare Menu
Bit Editing Field

Bit Editing Field

The bit editing fields are located in the center of the Reference listing
display. A bit editing field exists for every label in the display uniess the
label’s base is ASCII or inverse assembled symbols. Bit editing field allows
you to modify the values of individual bits in the Reference image or specify

them as don't compare bits.

You access data in the Heference listing by rolling the data lsting using the
knob until the data is located in the big editing ficld. To enter a desired
pattern or don't compare {X) for a bit, select the field and use the pop-up

keypad which appears.
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The Compare Menu
Label and Base Fields

Label and Base Fields

The Label and Base flelds show up together in all menus except the Format
and Configuration menus, When a new label is assigned, a base ﬁeld is
automatically assigned to that label.

Label Field

Labels in the Compare menu are the same labels assigned in the Format
menu. These labels will be displayed throughout the analyzer as they were
assigned in the Format menu.

Base Field The function of the Base field is the same in all menus. To
change the numeric base, select the base field, then choose the desired
base from the selection menu.

Label / Base Roll Field

The function of the Label and Base roll field is the same in all menus. The
roliing function is the same for all items that are stored offscreen. For more
information on roliing labels, base, and pods, refer to Labels Assignment in
the "Common Module Operatlons“ part of the HP 165008 User’s Referenr@
Guide.
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The Mixed Display Menu

The Mixed Display menu is a multi-dispiay menu. The Mixed Display
menu consists of a state listing display located at the top of the menu
and a waveform display located af the bottom of the menu.

The state listing display shows state listings from the state analyzer
currently accessed, and interleaved state listings from other modules.
If the analyzer is configured with two state analyzers, both state listing
displays can be interleaved as well as shown separately.

The waveform display shows timing analyzer waveforms, and
oscilloscope waveforms from other modules within the HP 165008
mainframe.

The Mixed Display menu is only available when the analyzer is
corfigured as a state analyzer with the Count field set te Time in the
Trigger menu. In addition, before waveforms or state listings from
other modules are displayed, they must be configured in a Group Run
in the Intermodule menu.

For the most part, the operation of the menu fields in the listing and
waveform portions of the Mixed Display menu are identical to their
operation in their regpective menus.

Only the unique functions and features of the Mixed Display menu are
described in this chapter. For complete indformation of the menu
fields refer to the Listing menu and Waveform menu chapters found
earlier in this manual.
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The Mixed Display Menu
Intermodule Configuration

See Also

Intermodule Configuration

Before waveforms or state listings from one module are displayed in the
Mixed Display menus of other modules, all modules involved in the
measurement must be configured in a Group Run. The Group Run
configuration takes place in the mainframe’s Intermodule menu. In addition,
all state analyzers must have their Count fields set to Time in their Trigger
menus.

The "Intermodule Measurements" chapter in the HP 165008 User’s
Reference Guide for complete information on intermodule operation.
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The Mixed Display Menu
Inserting Waveforms

See Also

Inserting Waveforms

To insert waveforms from other modules, use the same procedure for
selecting waveforms when in the Waveform menu.

The "Waveform Display" in the Waveform menu chapter for information on
the field definitions and the waveform selection functions.
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The Mixed Display Menu
Interleaving State Listings

Interleaving State Listings

Interleaved state listings allows you fo view two labels and their data from
different analyzers in the same colurnn. The proeess of interleaving state
listings can be performed in either the Listing menu or the Mixed Display
menu. For example, if data is interleaved in the Listing meru, it will be
automatically interieaved in the Mixed Display menu.

Before a state Hsting from a second analyzer can be irdterleaved into the
listing, both analyzers must be configured in a Group Run in the Intermodule
menu and the Count fields set to Time in both Trigger menus.

The interleaved label is placed directly above the selected label and all
interleaved data is displayed in yellow. In addition, the state numbers of the
interleaved data are indented to the right. Because of the lack of room
available in the listing portion of the Mixed Display menu, the labetl
identifying the interleaved data is not displayed.
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The Mixed Display Menu
Interleaving State Listings

State listings from an HP 165108 and HP 16540A/D analyzers can be
interleaved into the state listing of an HP 16550A. However, the HP 165108
will not accept state listings back from the other two products.

With one exception, the process to interleave a label is the same as inserting
labels. After the Interleave option is selected, an analyzer selection is made
from a list containing the analyzers configured in the Group Run. Labels for
each analyzer become available when the desired analyzer is selected.
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The Mixed Display Menu
Time-Correlated Displays

Time-Correlated Displays

Once the Time markers are set in the Waveform display area of the Mixed
Display menu, time-correlated X and O Pattern markers will be dispiayed in
both the Hsting and the waveform display areas.

The analyzer uses a counter to track time between the triggering of one
display and the triggering of the other display. It uses this count to
reconstruct time-correlated data.
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The Mixed Display Menu
Markers

Markers

The markers in the Mixed Display menu are not the same as in the individual
Listing and Waveform menus. You must place new Time markers on your
points of interest in the Mixed Display. Even though vou have placed
markers in the individual listing and waveform displays, the markers will not
transfer o the Mixed Display menu.

Time Markers

Only Time markers are availabie in the Mixed Display menu. You set the
Time markers in the waveform display area of the menu. Refer to the
chapter "T'he Waveform Menu” found earlier in: this manual for complete
information on Time marker operation.
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Introduction

This chapter lists the error messages, warning messages and advisory
messages that may be encountered during operation of the analyzer.
Error messages have a red background, warning messages have a
yellow background, and advisory messages have a green background.

If an error is encountered during analyzer configuration or general
operation, there could be more than one cause for the problem. In
most cases, the analyzer is configured mproperly.

For more information

If a message is encountered while running Self Tests, you can refer to
the Service guide for information on test descriptions and
troubleshooting procedures.
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Error Messages
Error Messages

Error Messages

Must have at least 1 edge specified. You must assign at least one
clock edge to one of the available clocks in the Master clocking
arrangment. In addition, if the Siave clock is being used, it must have at
least one clock edge assigned. The analyzer will not let you close the
clock assignment pop-up uniil an edge is specified.

Time correlation of data is not possible, Before time correlation of
data is possible, time tags must be placed on the data. If you want time
correlated data, set the Count fieid in the Trigger menu to Time.

Maximum of 32 channels per label. This message appears when you
try to assign more than 32 channels to a single label. The logic analyzer
will ondy aliow 32 charmels to be assigned to any single label,

NO DISK. There are no disks in the disk drives. You must place a disk
into the disk drive before configurations can be loaded or stored.

Timer is off in sequence level. At least one sequence level has
specified a timer as part of the sequence instruction and that timer is not
turned on. The timer must be set to either Start, Pause, or Continue.

Timer is specified in sequence, but never started. A firmer is
specified somewhere in the sequence, but was not started. The timer
must be set to Start. The timer can be set to Start in any sequence level.

Problems reading file. The user is trying to translate a configuration
file that can not be opened a second time.

Inverse assembler not loaded - bad object code. Corrupt inverse
assemble file. Try gelting another copy of the inverse assembler file and
loading that.

Insufficient memory to load 1AL - load aborted. Thereisnota
block of free memory large enough to load inverse assembler.

ASCIHI entry not available. The ASCII base is not available. You must
use another base selection.

No Room for Selected Macro. The macro selected required more
physical sequence levels than are available. Reconfigure sequence levels
or use a different macro.
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Error Messages

Cannot insert after last sequence level. Sequence levels cannot be
added after the last level. Add levels before the last level

Last level of state sequence must be a user level. The last level of
a state sequence must be a user macro level. H the user éries to select a
new macro or replace this level, this error results.

Cannot delete last level in state seguence. The last level in & state
sequence cannot be deleted.

Too many sequence levels needed! Choose "Cancel" to leave the
menu. This message is displayed when changes in a sequence level menu
causes the transiation too use more than the maximum number of levels
available.

Too many sequence levels needed! This message is displayed when
using HP-IB commands and when changes in a sequence level menu
causes the translation too use more than the maximum number of levels
available.

Error: Min time is = Max time. This error message is displayed if the
user aitempts fo exif the patiern width violation macro level menu with
the min width time = to the max width time.

Macro reguires timer resource assigned to this machine, If the
user tries to select the "event too soon after event®, or the "event too late
after event" macro, and there are no timer resources assigned to the
current machine, the selection is ignored and the user is given this error
message.

This macro cannot be selected when no labels are turned on. A
macro has been selected that has a label entry, but has no labels turned
on in the Format rmenu. Make sure the configuration is consistant across
THIETIUS.

Warning! Turning off this label will defauit trigger sequence!
This message appears if a label is used in a macro, and then it is turned
OFF in the Format menu. Make sure the configuration is consistant
aCross Menus.,

This macro reguires two unused patterns assigned to this machine.
If the user tries to select the n-bit serial pattern macro and there are not at,
least two pattern resources assigned to the machine that are "unused"
(defined as BOTH all don't cares AND not used in the sequence) then this
error results, and the selection is ignored.
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Warning Messages

Warning Messages

Waiting for Prestore. This message is displayed for a timing analyzer
waiting for prestore.

Search failed - X pattern not found. The X pattern specified could
net be found, therefore the pattern marker could not be placed in the
data.

Search failed - O pattern not found. The O pattern specified could
not be found, therfore the pattern marker cowd not be place in the data.

Warning: Run HALTED due to variable change. This message
appears when certain analyzer settings are changed during a repetivie
run. When this occurs, the analyzer stops.

Compare not available - Insufficient Memory. There is not enough
memory available to store a compare image.

Error not found., The Find Error number specified could not be found.
s/Div set to limit. The s/Div field is set to it's limit.
Delay set to limit. The Delay field is set to it's lirit.

Machine name: "al name" inverse assembler not found. This
message appears when the inverse assembier file could not be found.

Slow or missing clock. This message indicates a slow or missing clock.
This is displayed for a state analyzer only untill the first clock occurs.

Data was acquired without time tags Time tag values wili not be
displayved because data was stored without time tags., If you want time
tags stamped on the data, set Count in the Trigger menu to Time.

Data was acquired without state tags State tag values will not be
displayed because data was stored without state tags. If you want state
tags stamped on the data, set Count in the Trigger menu to State.

Count Time/States not available when in 8K Memory Mode.
When the state mode is changed to Hall Channel/8K mode, the time or
state tags are not available.




Error Messages
Warning Messages

Two pod pairs are needed to use both timers. If both timers are
being used in a single chip analyzer, and there are no spare chips, this
message is shown when Run is selected. Tirmer2 references in the
sequencer will not be valid.

No active analyzer. This message is displayed if Run is selected with
neo analyzers turned on.

Cannot read unrecognized data. The user is trying to translate a SPA
configuration from a foreign module.

Demultiplexed clocking cannot be transiated. The user is trying to
translate a configuration that has demultiplexed or mixed clocks.

User thresholds have been truncated. The user is trying to translate
a configuration having thresholds greater than 8 Volts or less than -6
Volts.

Slave clocks may need manual adjustment. The user is trying to
transiate an HP 16540/41A,D configuration which has slave clocks
specified. This message appears when the translation is not direct,

Clock Qualifiers not fully restored. The user is trying to transiate a
configuration that has more than two guslifiers.

No state machines for this module. The user is frying to load an
inverse assembler into a module with no state machines,

Error loading DISPLAYI. User is loading a configuration with a
corrupt DISPLAYI section.

Pods have been truncated. User is loading a configuration with
number of chips greater than the current system’s number of chips.

Clock pod and least significant pods have been preserved. Useris
loading a configuration with number of chips greater than the current
syster’s number of chips

Need to have two free sequence levels. For each sequence level
with a "<" assigned, you must leave two sequence levels free. To free up
two levels, simply delete two levels.

Mixed Mode not available User is trying to show mixed mode
incorrectly.
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Warning Messages

Ymin is greater than Ymax, The value assigned to Y minimum is
greater than the value assigned to Y maximurm.

Xmin is greater than Xmax. The value assigned to X minimum is
greater than the vaiue assigned to X maximum.

Ymin is equal to Ymax. The value assigned to Y minimum is equal to
the value assigned to ¥ maximum,

Xmin is equal to Xmax. The value assigned to X minimum is equal to
the value assigned to X maximurm.

Computing chart information. Please Wait. This message is
displayed when the analyzer is busy computing the data to be charted.
When the computing is finished, the new chart will be displayed.

Sequencer full - cannot insert another level. Al available sequence
levels are used.

Changes to sequence since "Break Down" will be lost! User has
selected the Redo Macros control. All changes will be lost if user
continues.

Warning! Resource allocated by sequence level. Occurs when user
tries to reassign a resource that is "reserved” by a macro in the trigger
Sequence.

Warning! Resource locked by sequence level. Occurs when user
tries to modify the value of a resource that is "locked" by a macro in the
frigger sequernce,
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Advisory Messages

Advisory Messages

No valid data. Reference memory cleared. This advisory appears
when the Copy Listing To Reference field is selected in the Compare
menu and there is no listing data to copy.

Insert failed - Maximum of 60 entries. 60 listing columns is the
maximurm number allowed, Fhis advisory appears when you try to
configure more than 60 columns.

Occurrences Remaining in Level "'n". The analyzer is waiting for the
specified level to be satified. This advisory is used in analyzers that use
the Occurs parameter.

Waiting in Level "n". The analyzer is waiting for the specified level to
be satified. This advisory is used in analyzers that use the = or <
parameter.

Filling Memory after Trigger. This message is displayed for a
transitional timing analyzer that has triggered but has not yet finished
storing data. This message is also displayed for a conventional timing
analyzer with a very slow sample rate.

n.nnn s remaining to delay. This advisory is displayed for a
conventional/glitch timing analyzer that is doing a long hardware delay
{after trigger and during the delay).
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Specifications and Charateristics

This chapter lists the specifications and characteristics. The
specifications are the performance standards against which the
product is tested.

The characteristics are not specifications, but are included as
additional information.

For complete information on the test procedures to verify product
performance, refer to the Service Guide.
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Specificdtions

Specifications

The specifications are the performance standards against which the product

is tegted.

Maximum State Speed

Minimum State Clock Pulse Width!
Minirnurn Master to Master Clock Time'
Minimuam Glitch Width

Threshold Accuracy

Setup/Hold Time’:

Single Clock, Single Edge
Single Clock, Multiple Edges

Multiple Clocks, Multiple Edges

104 MHz

3.5 ns

10.0ns

3.5ns

& {100 mV + 3% of threshold setting)

G/3.5 ns through 3.5/0 ns,
adjustable in 50O ps increments

0.0/4.0 ns through 4.0/0.0 ns,
adjustable in 500 ps intervals

0.0/4.5 ns through 4.5/0.0 ns,
adjustable in 500 ps increments

' Specified for an input signal VH = 0.9V, Vi.=-17 Y, slew rate = 1 Vi/ns, and threshold =-13V,
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Characteristics

Characteristics
The characteristics are not specifications, but are included as additional
information.

Full Charmel  Half Channel
Maximum State Clock Rate 100 MHz 100 MHz
Maximum Conventional Timing Rate 260 MHz 500 MHz
Maximum Transitional Timing Rate 125 MHz 250 Mliz
Maximum Timing with Glitch Rate N/A 125 MHz
Channel Count? 102/204 51/102
Memory Depth 4K 8K
Supplemental Characteristies
Probes
Input Resistance 100 KQ, £2%
Input Capatiance ~ 8 pF
Minimum Voltage Swing 500 mV, peak-to-peak
Threshold Range + 6.0V, adjustable in 50 mV increments
State Analysis
State/Clock Qualifiers 6
Time Tag Resolation® 8rs
Maximum Time Count Between States 34 seconds
Maximum State Tag Count? 4.29x 10

*Channel caunt is doubled when two HP 16550A cards are connected together,

SMaximum state clock rate with time or state tags on is 180 MHz. When all pods are assigned tc a state or timing machine, time or state tags

halve the memory depth.
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GCharacteristics

Timing Analysis

Sample Period Accuracy 0.01 % of sample period

Channel-to-Channel Skew 2 ns, typical

Time Interval Accuracy + (sample period + chan-to-chan skew
+ (L,01% of time reading)

Triggering

Sequencer Speed 125 MHz, maximum

State Sequence Levels 12

Timing Sequence Levels 10

Max. Occurrence Counter Value 1,048 675

Pattern Recognizers 10

Maximum Pattern Width 102 chanrelsin a 1 card configuration.
204 channels in a 2 card configuration.

Range Recognizers 2

Range Width 32 bits each

Timers 2

Timer Value Range 400 ns to B00 seconds

Glitch/Edge Recognizers 2 (timing only)

Maximum Glitch/Edge Width 102 channelsin a 1 card configuration.

204 channels in & 2 card configuration.
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Characteristics

Measurement and Display Functions

Arming Each module can be armed by the RUN key, external PORT IN,
or by another module via the Intermodule Bus (IMB).

Displayed Waveforms 24 lines maximum, with scrolling across 96
waveforms.

Measurement Functions

Run/Stop Functions Run Starts acquisition of data in specified trace
mode.

Stop In single trace mode or the first run of a repetitive acquisition,
STOP halts acquisition.and displays the current acquisition data. For
subsequent runs in repetitive mode, STOP halts acquisition of data and
does not change current dispiay.

Trace Mode Single mode acguires data once per trace specification.
Repetitive mode repeats single mode acquisitions until stop is pressed or
until time interval between two specified patterns is less than or greater
than a specified value, or within or not within a specified range.

Indicators

Activity Indicators Provided in the Configuration and Format menus
for identifying high, low, or changing states on the inputs.

Markers Two markers (X and 0) are shown as dashed lines on the
display.

Trigger Displayed as a vertical dashed line in the Timing Waveform
display and a line G i the State Listing display.
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Characteristics

Data Entry/Display

Labels Channels may be grouped together and given a 6-character
name. Up to 126 labels in each analyzer may be assigned with up to 32
channels per label.

Display Modes State listing, State Waveforms, Chart, Compare Listing,
Compare Difference Listing, Timing Waveforms, and Timing Listings.
State Listing, Timing Waveforms and Oscilloscope Waveforms can be
time-correlated on the same displays.

Timing Waveform Pattern readout of {iming waveforms at X or 0
marker.

Bases Binary, Octal, Decimal, Hexadecimal, ASCIH (display only), Two's
Complement, and User-defined symbols.

Symbols 500 maximurm. Symbols can be downloaded over RS-232 or
HP-IB.

Marker Functions

Time Interval The X and (0 markers measure the time interval between
one point on a timing waveform and trigger, two points on the same
timing waveform, two points on different waveforms, or two states (time
tagging on).

Delta States (state analyzer only) The X and 0 markers measure the
number of tagged states between one state and trigger or between two
stales.

Patterns The X and 0 markers can be used to locate the nih
occurrence of a specified pattern from trigger, or from the beginning of
data. The 0 marker can also find the nth occurrence of & patiern from
the X marker.

Statistics X and 0 marker statistics are calculated for repetifive
acquisitions. Patterns must be specified for both markers and statistics
are kept only when both patterns can be found in an acquisition.
Statistics are minimum X to 0 time, maximum X to 0 time, average X 10 0
time, and ratio of valid runs to total runs.
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Characteristics

Asxiliary Power
Power Through Cables

Operating Environment
Temperature

Humidity

Altitude
Vibration

1/3 arp at 5 V maximurn per cable

Instrument, 0 °C to b5 °C (+32 °F to 131 °F).
Probe lead sets and cables,

0°C to 65 °C (+32 °F to 149 °I).

Instrement, probe lead sets, and cables, up to
95% relative humidity at +40 °C (+122 °F).
To 4600 m (15,000 it).

Operating: Random vibration 5-500 Hz,

10 minutes per axis, =0.3 g (rms).
Non-operating: Random vibration 5 to 500 Hz,
10 minutes per axis, = 2.41 g (rms};

and swept sine resonant search, b to 500 Hz,
(.75 g (0-peak), b minute resonant dwell

at 4 resonances per axis.
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Installing and Removing Cards

This chapter is organized into two types of information. First, there is
a general installation section which contains the procedure to install
and remove modules from the mainframe. If there is no specific
cabling congiderations for a single card modute, this section is all that
1s required for installation information.

After the general installation information are sections which contain
inter-card cable inforrmation for multimodule configurations. You
should first refer to these sections to make sure any cables are
connected properly, then you can install the module into the
mainframe.

Because of the modular design of the Logic Analysis System, it allows
you to move modules within and between the HP 165008 and the HP
16501A frames. Be sure you check each specific models calibration
considerations for any unique calibration concerns.

General Installation Considerations

® When modules have both a master card and an expansion card,
both cards must be installed in the same frame. For exampie, an
HP 165620A master card must be installed in the same frame as the
HP 16521 A expansion card.

* Do not imstall, remove, or replace cards unless the instrument is
shut off and the power cord is disconnected.

* [iller panels must be installed in all unused card slots to ensure
correct air circulation,

& Save all unused cables and filler panels for future configurations
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General Installation Procedure

Where Do Cards Mount?
Turn off the instrument and unplug it. Then turn the frame around so the

rear panel is facing you.

Each frame contains five siots in which to insert the cards. Each slot has a
label to its right. The top slot on the HP 165008 is A, the next one down is B,
then G, I, and E. The CPU board of the frame is located beneath slot E.

The top slot on the HP 16501A is labeled F, the next one down is G, then H, I,

and J.
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Installing and Removing Cards

Installing Cards in the HP 165008/16501A

CAUTION The effects of ELECTROSTATIC DISCHARGE can damage electronie
I components. Grounded wriststraps and mats should be used when you

perform any kind of service to the mainframe or the cards in it.

1 Starting from the top of the card cage, loosen the thumb screws on
the filler panel(s} and pull them out of the frame,

Since the endplates of the cards overlap, you must start with the top slot of
the frame you want to change and work down when removing cards, To
install cards, start with the first open slot at the bottom of the card cage in
the frame in which you are changing the cards and work up.

NEXT
- HIGHEST

1 30T TOM
CARD

1ESIEIS

Endgptlate Overhang
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2 Hold the card (or set of cards) so that the components are facing
upward and the main connector is pointing away from you.

3 Align the card (or set of cards) with an appropriate set of slots on the
rear panel, filling the slots closest to the bottom first. Gently slide the
card in until the connector on the card touches the connector on the
frame . :

Installing Cards

4 Gently, but firmly, push the card in uniil the endplate on the card is
flush with the rear panel.

5 While applying pressure to the center of the card endplate, tighten
down the thumb screws on either side of the endplate,

6 After you are finished installing cards, install filler panels in all
unused slots.
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Removing Cards from the HP 16500B/16501A

To remove cards from the frame, you must start with the card in the top slot
{slot A in the HP 165008 or siot F in the HP 16501A) of the frame in which
you are changing cards. Remove the next card down. Proceed in this
rmanner until you get to the card you need. To remove the cards from their
slots:

Loosen the thumb screws on either side of the endplate of the card
until the thumb screws are free from the frame. If two cards need to
be removed together, loosen the screws from both cards before trying
to remove the cards.

Gently, but firmly, pull on the heads of the thumb screws and slide
the cards cut.
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HP 165650 Installation Considerations

Before ingtalling a one-card module, be sure the cables are connected
correctly for a one-card module.

I Directions for connecting the cables are printed on the circuit board.

To configure a one-card module
+ When shipped separately, the module is configured as a one-card
module, The cables should be connected as shown.

To reconfigure a two-card module into a one-card module, remove the cables
connecting the two cards, then re-connect the cables as shown.

CAUTION

To remove a cable from the cable connector on the board, gently pry the
hard plastic part of the cable assembly away from the connector using a
screwdriver. Do not pull on the soft ribbon part of the cable assembly as
this can darmage the cable assembly.

ELE0ECT

Cables
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To configure a two-card module

Directions for connecting the cables are printed on the circuit board.

"T'o configure a two-card module, connect the cables as follows.

1 Disconnect the two cables from J4 and J5 and from J7 and J8 on the
card to go in the upper slot.

CAUTION To remove a cable from the cable connector on the board, gently pry the
hard plastic part of the cable assembly away from the connector using a
screwdriver. Do not pull on the soft ribbon part of the cable assernbly as
this can damage the cable assembly.

2 Disconnect the cable from J7 and J8 of the card to go in the lower slot.

Twao Card Module

15-8




installing and Removing Cards

3 Connect the B0-pin cable from 46 of the lower card to J5 of the upper
card. The cable between J4 and J5 of the lower board should remain

connected, |
4 Connect the 100-pin cable from J7 of the lower board to J7 of the .
upper board.
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Index

Symbols
(<} field legs than, 522
(>} field greater than, 5-22

A
Aceessories

available, 1-7

preprocessor modules, 1-7

supplied, 1-6
Aceumulate field, 7-8
Acquisition control

mode types, bh-36

trigger position, 5-37
Acquisition Control feld, 7-5
Acquisition Mode, 5--36
Activity Indicators, 3-7
Advisory Messages, 118
Analyzer

accessories available, 1-7

accessories supplied, 1 -8

configuration capabilities, 1-4

description, 1-2

key features, 1-5

uger interface, 1-3
Analyzer type considerations

clock types, 1-3

state, 1-3

timing, 1-3
Arming

between analyzers, H-34
Arming control field, 5-33 to 5-35

B

Base feld, 5-32

Bit Assignment, 4-27 to 4-28

Bit Editing field, 9-16

Bit patterns, using, 5-20

Bit reference line, 4-27

Blue Bar field, 7-36 to 7-37
Branches Taken Stored/Not Stored, 5-38
Branching, 5-19, 5-38

Branching, using, 5-26

Break down/restore macros, 5-10

C

Center Screen field, 7-17

Channel masking, 9-11

Chart Memy, 8-2
clear pattern field, 8-22
find x-pattern/o-pattern fields, 8-13
from trigger/start/x-marker field, 8-15
label and base fields, 8-18
markers field, 8-11
meny map, 8-3
roin and max scaling fields, 8-10
occurrence field, 8-14
pattern display field, 8-17
post-processing features, 8-2
selecting axes for the chart, 8-6
specify patterns field, 8-16 to 8-17
stop measurerment field, 8-19 to 8-21
trig to x/trig to o fields, 8-24, 8-28
X to O display field, 8-24, 8-28
x-axes labelistate value field, 8-8
y-axes label value field, 8-7

Chart types
label value vs label vatue, 8-3

label value vs states, 8-3
(lear Pattern Field, 6-18, 7-25, 8-22
Clock Inputs Display, 4-13
Clocks

demultiplexed clocking arrangement, 4-17

master clocking arrangement, 4-15

selection, 4-21

slave clocking arrangement, 4-16

state configuration, 3-4

timing configuration, 3-4
Compare Fult/Compare Partial field, 9-10
Compare image, 9-5
Compare Menu, 9-2

hit editing field, 3-16

compare full/compare partial field, 3-10

copy trace to compare field, 9-8

data roll field, 9-15

difference listing field, 9-6 10 9-7

find error field, 9-9

iabel and base fields, 9~17

miagk field, 9-11

menu map, $-3

post-processing features, 9-3

reference Listing field, 9-5

specify stop measurement, 9-12 to 9-14
Configuration capabilities, 1-4
Configuration File Translation, 2-5
Configuration Menu, 3-2

activity indicators, 3-7

menu map, 3-2

name; field, 3-3

type: field, 3-4
Configuring the analyzer, 1-4
Cormecting

Grabbers to probes, 2-14
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probe cables to analyzer, 2-11
Conventional Acquisition Mode, 4-5
Copy Trace to Cormpare ficld, 3-8
Count Field, 5-39 to 5-40
Cursor, 1-3

D
Data Roll field, 6-23, §-18
Delay field

negative/positive, 7-9
Description

accessories supplied, 1-6
Difference Listing field, 9-6 to 8-7

E
Error Messages, 11-3to 11-4

F
Find Error field, 9-9
Find X Pattern/Find O Pattem fields, 8-13
Find X-pattern/O-pattern, 6-8
Format Menu, 4-2
bit assignment fields, 4-27 {0 4-28
clock inputs display, ¢-13
label and pod rolling fields, 4-25
label assignment fields, 4-25
label polarity fields, 4-26
labels, 4-25
master and stave clock field, 421 to 4-22
menu mag, 4-2
pod clock field, 4-15 to 4-18
pod threshold field, 4-19 to 4-20
setup/held field, 4-23 to 4-24
state acquisition mode field, 4-4
symbol field, 4-25
timing acquisition mode field, 4-5 to 4-12
From Trigger/Start/X-marker Field, 6-8,
7-15, 815

G

General Purpose Probing, 2-7 to 2-10
Glitch Acquisition Mode, 4-5
Grabbers, 2-9

1
Megal configuration, 3-8
Input Voltage for Probes, 2-10
Installation, 13-3
interfaces

IHP-iB, 1-2

RS-232C, 1-2

user, 1-3
Intermodule Configuration

m mixed display, 10-3

K
Keyboard, 1-8
Knob, 1-3

L
Label and Pod Rolling fields, 4-25
Label Assignment fields, 4-85
Label polarity ficlds, 4-26
Labels, 4-25
Labels Assignment, 5-32
Labels field, 5-32
Listing Menw, 6-2
clear pattern field, 6-16
data roll field, 6-23
find x-pattern/o-pattern field, 6-6
from trigger/start/x-marker field, 6-8
label and base fields, 6-12, 6-24
labelbase roll field, 6-12, 6-24
markers field, 6-4
menumap, 6-2
patfern display field, 6-11
patiern oceurrence field, 6-7
specify patterns field, 6-9to 6-11
states markers, 621
statistics markers, 6-19
stop measurement field, 6-13to 6-15
trig to x/trig to o field, 6-22
trig to ¥Wirig to o fields, 6-18, 6-20
x and o entering/leaving fields, 6-10
x to o display ficld, 618, 6-22
Loading on signal line, 2-10
Logic analyzer, 1-2

M

Macros, 511

definition, 5-11

state, b~16 to 5-18

tirning, 5-14 to B-15

using, 5-13
Marker Label/Base and Display, 7-28,
7-30, 7-33, 7-35
Markers

chart menu, §-12

listing menu, 6-5

mixed display menu, 10-8

pattern, 7-13

states, 621, 7-31, 8-27

statisties, 7-29

statistics markers, 6-19, 8-25

time, 7-26

time markers, 6-17, 8-23
Markers field, 6-4, 7-12, 8-11
Mask field, 9-11
Master and Slave Clock field, 4-21 to 4-22
Master and Slave Clock selections, 4-21
Maximuin Probe Input Voltage, 2-14
Menu: Maps

chart menu, 8-3

compare men, 9-3

configuration memy, 3-2

format menu, 4-2

listing menu, 6-2

trigger menu, 5-3

waveform menu, 7-2
Microprocessor measurements, 1-7
Min and Max Sealing Fields, 810
Mixed Display

markers, 10-8
Mixed Display Menu, 10-2

inserting waveforms, 104

interleaving state listings, 10-5 to 10-6

intermodule configuration, 10-3

markers, 10-8

time-correlated displays, 10-7
Modify trigger field, 5-8 to 5-10, 5-12
Mouse, 1-2

N
Name: field, 3-3
Negative delay, 7-9

0
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{Occurrence counters, using, 5-23
Occurrence field, 6-7, 7-14, 8-14
QOccurs Feld, b-23

P
Pattern durations, using, 5-22
Pattern Markers, 6--5, 7-13, 8-12
chart menu, 8-12
Hsting ey, 6-5
waveform mem, 7-13
Pattern occurrence fields, 6-7,7-14, 8-14
Pod Clock Field, 4-15 10 4-18
Pod Field, 4-4, 4-14
Pod Grounding, 2-8
Pod Threshold
ievels, 4-19
Pod Threshold field, 4-19 to 4-20
Pod Thresholds, 2-10
Polarity, 4-26
 Post-processing Features
chart menu, 8-2
compare menu, 9-3
Pre-defined sequence type, 5-11
Preprocessors, 1-7
using, 1-7
Prebe Cables, 2-10
Probe Connecting
disconnecting prebes from pods, 2-13
grabbers to probes, 2-14
grabbers to test poings, 2-14
pods to probe cables, 2-12
Probe Cables to Analyzer, 2-11 to 2-12
Probe Leads, 2-9
Probe Tip Assemblies, 2-7
Probing, 2-2
assembly, 2-11 to 2-14
general purpose, 2-3
grabbers, 2-9
maximuin probe input voltage, 2-10
microprocessor and bus, 2--3
minimal signal amplitude, 2-10
options, 2-2
pod thresholds, 2-10
probe and pod grounding, 2-8
probe cable, 2-10
probe leads, 2-9
probe tip assemblies, 2-7
termination adapter, 2-4

user definable interface, 2-2
Probing Options

General Parpose Probing, 2-3

HP 16326C User-Definable Interface,
2-2

R
Reference Listing field, 9-5
Resource texms, 5-26
assigning combinations, 5-31
assigning custom names, 5-28 to 5-31
assigning edges, 5-30
assigning timers, 5-31
bit patterns, 5-26
edge terms, 5-27
edges, 5-26
range terms, 5H-26
timers, 527
using bit by bit, 5-29
using presets, 5-28

S
Sample period, 5-38
Sarmple Period Display, 7-18t0 7-11
Scaling the Axes, 8-9
Seconds per division field, 7-8
Selecting Waveforms Display
blue bar field, 7-36 to 7-37
charnel mode foeld, 7-38 to 7-39
delete and delete all fields, 7-42
insert/delete, 743
module and label fields, 7-40
sequential/individual/overlay, 7-38
waveform display size, 7-43
Sequence levels
branching, 519, 5-25
definition, b-6
editing, 5-7
types, b6
usage, H-6
Setup/Hold field, 4-23 to 4-24
Signal Line Loading, 2-16
Specify Patierns field, 6-9 to 6-11, 7-18 to
7-20,8-16 to 8-17
Speciy Stop Measurement, 9-12 to 9-14
compare, 3-13
x-0,9-14
State Acquisition Mode

full channe} 4K memory, 4-4
half charmel 8K memory, 4-4
State Acquisition Mode Field, 4-4

State Data in Timing Waveform Display,
7-3%
State tags, b-39
States Markers, 6-21

chart mer, 8-27

waveform mermy, 7-31
States per Division field, 7-7
Statistics Markers, 825

chart menu, 8-25

listing menu, 619

waveform menu, 7-29
Stop Measurement field, 6-13 to 6-15,
7-2%to 7-24, 8-19 to 8-21

compare, 8~15, 7-24, 8-21

X - 0, 6-14, 7-23, 8-20
Storage qualification, using, 5-22
Storing Branches, 5-38
Symbol field, 4-25

T
Tagging Data, 5-39 to 5-40
Template, 9-5
Termination Adapter, 2-4
Time Markers
chart menu, 8-23
listing menuy, 617
waveform menu, 7-26
Time tags, 5-40
Time-Correlated Displays, 10-7
Timers, using, H-24
Timing Acquisition Mode, 4-6
conventional full Channel, 4-5
conventional half channel, 4-5
ghitch, 4-5
glitch half channel, 4-5
Timing Acquisition Mode Field, 4-5to 4-12
Touchscreen, 1-3
Fransitional Timing, 4-6
fall channel 125MHz mades, 4-7
half channel 250MHz mode, 4-9
other considerations, 4-11
Translating Preprocessor Configuration
Files, 2-5b
Trig to X/Trig to O Field, 6-22
Trig to X/Trig to O Fields, 6-18, 6-20,
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727, 7-32, 8-24, 8-28 x-pattern/o-pattern field occurrence field,
Trigger macros, 5-11 7-14
Trigger Menu Wavelorm reconstruction, 7-11

count field, 5-39 to h-40 Waveform Size, 7-43

menu map, b-3
Trigger position, 5-37 b 4
Trigger sequence levels, 5-6 X to O Display Field, 6-18, 6-22, 7-32,
Type: field, 3-4 8§-24 8-28

X to O fieid, 7-16

U X-axes Label/State Value field, 8-8
Uniassigned Pods Display, 3-5 to 3-8
User interface, 1-3 Y
User’s Reference, 1-3 Y-axes Label Value ficld, 8-7

User-Definable Interface, 2-2
User-level macro, modify, 5-19 to 5-25,
B_27

w
Warning Messages, 11-5 to 117
Waveform Display, 7-34
Waveform Menu, 7-2
accumulate field, 7-6
acquisition control field, 7-5
blue bar field, 7-36 to 7-37
center screen field, 7-17
clear pattern field, 7-25
delay field, 7-8
from trigger/start/s-marker field, 7-15
label and base fields, 7-21
label/base roll field, 7-21, 8-18, 9-17
marker label/base and display, 7-28, 7-30,
7-33, 7-35
markers field, 7-12
meni map, 7-2
pattern display field, 7-20
saruple period display, 7-10 to 7-11
seconds per division field, 7-8
apecify patterns field, 7-18 to 7-20
states per division field, 7-7
stop measurement feld, 7-22 to 7-24
trig to X/irig to O ficlds, 7-27, 7-32
waveform display, 7-34
x and o entering/leaving fieids, 7-19
Xto O display, 7-32
X o O display field, 7-16
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Document Warranty

The information contained in
this document is subject to
change without notice.
Hewlett-Packard makes
no warranty of any kind
with regard to this
material, including, but
not limited to, the implied
warranties or
merchantability and
fitness for a particular
purpose.

Hewlett-Packard shall not be
liable for errors contained
herein or for incidentai or
consequential damages in
connection with the
furnishing, performance, or
use of this material,

Safety

This apparaius has been
designed and tesfed in
accordance with IEC
Publication 348, Safety
Requirements for Measuring
Apparatus, and has been
supplied in a safe condition.
This is a Safety Class |
instrument (provided with
terminai for protective
earthing}. Before applying
power, verify that the correct
safety precautions are taken
{see the following wamings).
In addition, note the external
markings on the instrument
that are described under
"Safety Symbois."

Warning

¢ Before tuming on the
instrument, you must
connect the protective earth
terminal of the instrament to
the protective conductor of
the (mains) power cord. The
mains plug shall only be
inserted in a socket outlet
provided with a protective
earth contact. You must not
negate the protective action
by using an extension cord
(power cabie} without a
proteciive conduetor
(grounding). Grounding one
conduciorof a
two-conductor outlet is not
sufficient protection.

¢ Only fuses with the
required rated current,
voltage, and specified type
(normai blow, time delay,
etc.) should be used. Do not
use repaired fuses or
short-circuited fuseholders.
To do so could cause a shock
of fire hazard.

¢ Service mstructions are
for trained service personnel.
To avoid dangerous eleciric
sheck, do not perform any
service unless qualified to do
so. [Jonot attempt internal
service or adjustment unless
another person, capable of
rendering first aid and
resuscitation, is present.

& Hyou energize this
instrument by an auto
transformer (for voltage
reduction}, make sure the
common ferminal is
connected to the earth
terminal of the power source.
* Whenever it is likely that
the ground protection is
impaired, you must make the
instrument inoperative and
secure it against any
unintended operation.

¢ Do not operate the
instrument in the presence of
flammable gasses or fames.
Operation of any electrical
instrument in such an
environment constitutes a
definite safety hazard.

¢ Do not instail substitute
parts or perform any
unauthorized modification to
the instrument.

* Capacitors inside the
instrument may retain a
charge even if the instrament
is disconnected from its
source of supply.

¢ Use caution when
exposing or handling the
CRT. Handling or replacing
the CRT shall be done only
by qualified maintenance
personnel.

Safety Symbols

A

Instruction manual symbol:
the product is marked with
this gymbol when it is
necessary for you to refer to
the instruction manual in
order to protect against
damage to the product.

}

Hazardous voltage symbol.

Earth terminal symbol: Used
to indicate a circuit common
connected to grounded
chassis.

WARNING

The Warning sign denotes a
hazard. It calls aftentionica
procedure, practice, or the
like, which, if not correctly
performed or adhered o,
could result in personal
injury. Do not proceed
beyond a Warning sign until
the indicated condifions are
fully understood and met.

CAUTION

The Caution sign denotes a
hazard. k calls attention to
an operating procedure,
practice, or the like, which, if
not correctly performed or
adhered to, could resuit in
damage to or destruction of
part or all of the product. Po
not proceed bevond a '
Caution symbol until the
indicated conditions are fully
understood or met.

Hewlett-Packard
P.O. Box 2197

1900 Garden of the Gods Road
Colorado Springs, CO 80901




Product Warranty

This Hewlett-Packard
product has a warranty
against defects in material
and workmanship fora
period of one year from date
of shipment. Puring the
warranty period,
Hewlett-Packard Company
will, at its option, either
repair or replace products
that prove to be defective.

For warranty service or
repair, this product must be
returned to a service facility
designaied by
Hewlett-Packard.

For products returned to
Hewlett-Packard for
warranty service, the Buyer
shall prepay shipping charges
to Hewleti-Packard and
Hewlett-Packard shall pay
shipping charges to return
the product to the Buyer.
However, the Buyer shall pay
all shipping charges, duties,
and taxes for products
retumed o Hewlett-Packard
from another country.

Hewiett-Packard warrants
that its software and
firmvware designated by
Hewlett-Packard for use with
an instrument will execute its
programming instriuctions
when properly installed on
that instriment.
Hewlett-Packard does not
warrant that the operation of
the instrament software, or
firmrware will be
uninterrupted or error free.

Limitation of Warranty

The foregoing warranty shalt
not apply to defects resulting
from improper or inadequate
maintenanece by the Buyer,
Buyer-supplied software or
interfacing, unauthorized
modification or misuse,
operation outside of the
environmental specifications
for the product, or improper
sile preparation or
maintenance.

No other warranty is
expressed or implied.
Hewlett-Packard
specifically discigims the
implied warranties or
merchantability and
fitness for a particnlar
purpose.

Exclusive Remedies

The remedies provided
herein are the buyer's scle
and exciusive remedies.
Hewlett-Packard shall not be
liabie for any direct, indirect,
special, incidental, or
consequential damages,
whether based on contraet,

tort, or any other legal theory.

Assistance

Product mainfenance
agreemenis and other
customer assistance
agreements are available for
Hewlett-Packard products.
For any assistance, contact
Vour nearest

Hewlett-Packard Sales Office.

Certification
Hewlett-Packard Company
certifies that this product
met its published
specifications at the time of
shipment from the factory.
Hewlett-Packard further
certifies that its calibration
measurements are iraceable
to the United States National
Institute of Standards and
Technology, to the extent
allowed by the Institute's
calibration facility, and o the
calibration facilities of other
International Standards
Organization members.

About this edition

This is the first edition of the
HP 16550 100-MHz State
H00-MHz Timing Logic
Analyzer User’s Reference
Guide

Publication number
16560-87003

Printed in USA.

Edition dates are as follows:
First edition: April 1994,
New editions are complete
revisions of the manual.
Update packages, which are
issued between editions,
contain additional and
replacement pages to be
merged into the manual by
you. The dates on the title
page change only when a
new edition is published.

A software or firmware code
may be printed before the
date. This code indicates the
version level of the software
or firmware of this product at
the time the manual or
updaie was issued. Many
product updates do not
require manual changes; and,
conversely, manual
corrections may be done
without accompanying
product changes. Therefore,
do not expect a one-to-one
correspondence between
product updates and mamzal
updates.

The following list of pages
gives the date of the curreni
edition and of any changed
pages to that edition.

All pages original edition






