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E WARRANTY

Northwest Instrument Systems, Inc., warrants this product
against defective material and workmanship, under normal use, for a
period of one year from the date of sale. At the option of Northwest
Instrument Systems, Inc., proven defects covered by this warranty will
be corrected either by repair or replacement.

This warranty applies only to products manufactured by
Northwest Instrument Systems, Inc. This warranty does not apply if
the product has been modified, altered, or serviced by other than
Northwest Instrument Systems, Inc., or its authorized service
representative. Furthermore, this warranty does not apply if the
product has been damaged by misuse, abuse of any kind, misappli-
cation, or accident.

if warranty repair is required, call one of the authorized
service representatives listed in the User Update Policy at the front of
this manual. Or, call Northwest Instrument Systems, Inc.,
(1-800-547-4445) for assistance in locating the authorized service cen-
ter nearest you.

Service will not be performed without proof of purchase
showing purchase date. All instruments must be securely packaged
in their original packing material, or the equivalent, to prevent dam-
age during shipment.

THERE ARE NO OTHER WARRANTIES, STATEMENTS OR
REPRESENTATIONS, EXPRESS OR IMPLIED, INCLUDING BUT NOT
LIMITED TO WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE, UNLESS STATED HEREIN.
NORTHWEST INSTRUMENT SYSTEMS, INC., SHALL NOT BE
LIABLE FOR ANY INCIDENTAL, CONSEQUENTIAL, OR DIRECT
DAMAGE RESULTING FROM THE USE OR MISUSE OF THIS
PRODUCT; OR RESULTING FROM THE BREACH OF ANY EXPRESS
OR IMPLIED WARRANTY, INCLUDING DAMAGE TO PROPERTY.

SOME STATES DO NOT ALLOW THE EXCLUSION OR
LIMITATION OF INCIDENTAL OR CONSEQUENTIAL DAMAGES, SO
THE ABOVE LIMITATION OR EXCLUSION MAY NOT APPLY TO YOU.
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I Electromagnetic Emissions

The pAnalyst™ 2000 system has been designed to minimize
emitted and conducted electromagnetic energy. Tests have shown
that when properly installed with an IBM® or IBM-compatible per-
sonal computer that meets FCC Class B emission standards, the
pAnalyst system meets or exceeds applicable standards.

Each owner is subject to the non-interference requirements of
Section 15803 of the FCC Rules. In effect, Section 15.803 states that
the operator of a computing device may be required to stop operat-
ing his device if it is found that the device is causing harmful interfer-
ence and it is in the public interest to stop operation. Operation may
not resume until the interference problem is corrected.

©1985 Northwest Instrument Systems, Inc. All rights reserved.
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First Edition: January, 1985

The information contained in this publication is subject to
change without notice. Northwest Instrument Systems, Inc., shall not
be liable for technical or editorial errors found herein; nor for inciden-
tal or consequential damages resulting from the use of this material.

Copyright © 1985, Northwest Instrument Systems, Inc. All
rights reserved. This publication, in whole or in part, may not be
reproduced in any form without the written permission of Northwest
Instrument Systems, Inc.

Products of Northwest Instrument Systems, Inc., are covered
by U.S. and foreign patents and/or pending patents.

pAnalyst is a trademark of Northwest Instrument Systems, Inc.

IBM is a registered trademark and IBM PC, PC AT, and PC
XT are trademarks of International Business Machines Corporation.

COMPAQ and COMPAQ PLUS are trademarks of COMPAQ
- Computer Corporation.

@
Northwest Instrument Systems, Inc.
PO. Box 1309

Beaverton, Oregon 97075
1-800-547-4445
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I READ THIS FIRST

In this manual you'll find the information you need to install
and operate the Northwest Instrument Systems, Inc., Model 2100
Interactive State Analyzer, as part of the gAnalyst 2000™ instrumenta-
tion system.

The manual explains the features of the Interactive State
Analyzer and describes all operating menus, displays, and hardware
connections. It also shows how to use the Interactive State Analyzer
in time-aligned acquisitions with the Model 2200 Interactive Timing
Analyzer.

A special feature of the manual is the demonstration session
in Section 7. This session gives you the opportunity to operate the
Interactive State Analyzer's hardware and software, before getting into
actual applications.

Take a few minutes to look over the following pages. They
describe how the manual is organized and explain which product
and software versions are covered.

N USING THIS MANUAL

This manual has seven sections and several appendices.

Introduction Section 1 provides an overview of the
Interactive State Analyzer and its key fea-
tures. It also lists the analyzer's compo-
nents and specifications.

Installation Section 2 shows how to install the Interac-
tive State Analyzer in the pAnalyst 2000
Mainframe, and how to connect both
products to your personal computer.

Getting Started Section 3 shows how to use the pAnalyst
software with floppy and fixed-disk com-
puter systems. It also explains the
pAnalyst’s start-up procedures and defines
any possible error conditions.

Modes of Operation Section 4 discusses the Interactive State
Analyzer’s key features and their theory of
operation.

Menus Section 5 covers all operational and

mechanical aspects of the Interactive State
Analyzer menus.
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State & Timing Section 6 describes how to use the

Together Interactive State Analyzer in time-aligned
acquisition with the Model 2200 Interactive
Timing Analyzer.

Demonstration Section 7 provides hands-on exercises that
use the Interactive State Analyzer to
acquire data from a demo circuit board.

Appendices Appendices at the back of the manual
provide reference information, such as
data file formats and clocking examples.

Each section in the manual is preceded by a tabbed page
so that information can be referenced easily. Other reference aids
include a table of contents and a full cross-reference index.

vi
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I PRODUCTS COVERED BY THIS MANUAL

The information in this manual applies to the pAnalyst
products listed below.

pAnalyst 2000 Mainframe

Model 2100(E) Interactive State Analyzer (ISA)
ISA Controller Board

ISA 16-Channel Memory Board (Option 001)
ISA 32-Channel Memory Board (Option 002)

If your pAnalyst 2000 Mainframe has a serial number lower
than 2000B001350, refer to Figure 2-2 (Section 2, Installation) when
connecting to the EXT or CL BNCs. Disregard the BNC labeling that
appears on the 2000A mainframe chassis.

Procedures for installing the above products are provided in
the Installation section of this manual.

vii
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B SOFTWARE VERSIONS COVERED BY THIS
MANUAL

The information in this manual applies to the pAnalyst
Operating Software listed below.

SYSTEM DISK V1.00, DOS-Compatible
HELP DISK V1.00, DOS-Compatible

The SYSTEM DISK is available in two versions: 512K or 256K.
The 512K version can be used with computers having 512K or
greater memory, while the 256K version can be used with computers
having 256K or greater memory. When you are using the 256K ver-
sion, the size of the state analyzer’s reference memory is limited to
the amount of free space in RAM.

Only one SYSTEM DISK is needed to operate the pAnalyst.
Use the disk that is appropriate for the memory capacity of your per-
sonal compulter.

Procedures for loading the pAnalyst’s software are provided
in the Getting Started section of this manual.

ix
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E RELATED PRODUCTS AND OPTIONS

The following products and options may be operated in con-
junction with the Model 2100 Interactive State Analyzer.

Model 2200 Interactive Timing Analyzer

The Model 2200 is a 16-channel, 100 MHz timing analyzer.
You can operate this product independently within the mainframe, or
you can use it in time-aligned acquisition with the Interactive State
Analyzer.

The Model 2200 comes equipped with a memory board, a
trigger board, three data probes, and a user's manual.

Time Stamp Board (Option 003)

This board is available as an option to the Interactive State
Analyzer. It provides 16 input channels, coupled with a 20 MHz asyn-
chronous clock. You can measure the real-time execution of state
events and view their time distributions in a histogram format.

The Time Stamp comes equipped with a memory board, a
16-channel data probe, and a manual supplement.

Mnemonic Disassemblers

A variety of mnemonic disassemblers are available for the
Interactive State Analyzer, including:

780
8085
8086
8088
68000
68008
68010

Each disassembler comes equipped with mnemonics soft-
ware, a single-plug probe connector, and a manual supplement.

New disassembler packages are currently under develop-
ment. For more information, contact Northwest Instrument Systems,
Inc.

xi
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I PC COMPATIBILITY REQUIREMENTS

To operate the pAnalyst products and software covered in this
manual, you must have a personal computer that meets the
requirements listed below.

PC Compatibility Requirements

Type IBM® PC™, PC AT™ PC XT™: or COMPAQ™,
COMPAQ PLUS™

Drives 2 double-sided disk drives; or 1 fixed disk, plus 1
double-sided disk drive.

Memory 256K or 512K RAM.

*Monitor IBM Monochrome Monitor, with Monochrome

Display and Printer Interface; or IBM Composite
Video Monochrome Monitor, with Color/Graphics
Monitor Adapter.

Software Disk Operating System (DOS) Version 2.00 or
higher.

*The 1BM Composite Video Monochrome Monitor must be used if you are operating the Model
2200 Interactive Timing Analyzer.

If desired, you may also use a printer in conjunction with the
rAnalyst. Compatible printers include:
B Epson RX-80, MX-80, FX-80
B IBM PC Graphics Printer

xiii
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Using this section. This section introduces you to the pAnalyst
2000 and its Model 2100 interactive State Analyzer (ISA). It

describes the key product features, components, and specifications.
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I DESCRIPTION

The Model 2100 Interactive State Analyzer (ISA) is a powerful
tool for designing, debugging, and evaluating software-intensive
systems. It installs in the pAnalyst 2000 Mainframe and operates
under the control of your IBM-compatibie personal computer.

The state analyzer’s hardware consists of a controller board
and expandable memory boards. These boards plug into the expan-
sion slots located within the pAnalyst mainframe chassis. You can
configure the state analyzer with 16 to 80 acquisition channels, using
any combination of the following board types:

B Controller Board (one required)—provides synchronous
clocking, triggering, and control logic.

B 16-Channel Memory Board (optional)—provides 16 acquisition
channels with 4096 bits-per-channel memory.

B 32-Channel Memory Board (optional)—provides 32 acquisi-
tion channels with 4096 bits-per-channel memory.

A minimum state analyzer configuration consists of the controller
board and at least one memory board.

Once installed in the mainframe, the state analyzer is
controlled by menu-driven operating software. This software is con-
tained on the pAnalyst's SYSTEM and HELP DISKS.

The various software menus are both easy to learn and use.
They control all facets of the analyzer's operation, including clocking,
triggering, storage qualification, and data display. They also control
linked operations between the state analyzer and other pAnalyst
products, such as the Model 2200 Interactive Timing Analyzer.

The rest of this section discusses the state analyzer’s key
features and system components. It also gives you a complete list of
hardware specifications and software characteristics.
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I KEY FEATURES

Key features of the Interactive State Analyzer include:

Universal Clocking—Five external sample clocks make the
state analyzer compatible with virtually any type of
microprocessor system. You can use one or all of these sam-
ple clocks to synthesize a master sampling clock. The clock
lines are logically ORed, and they each provide a data sam-
pling rate up to 10 MHz.

Single-Probe Demultiplexing—Two hold clocks let you demul-
tiplex data without double probing. You can use these clocks
to latch and hold data until the master sampling clock is
valid. The demultiplexing is all handled internally by the state
analyzer.

15-Level Triggering and Storage Qualification—You have up
to 15 trigger/store states at your disposal when defining a
trigger. Each state contains four word recognizers, which can
be arranged in powerful IFTHEN-ELSE sequences that per-
form such actions as activating the trigger, branching to a
different state, or qualifying data for storage.

Multiple-Preview Acquisition—A special acquisition mode
enables you to acquire a qualified event, as well as to cap-
ture the seven events directly preceding that event. This gives
you all the benefits of storage qualification, plus the ability to
trace information leading up to each qualified event.

Acquisition and Reference Memories—The state analyzer’s
acquisition and reference memories can be displayed in hex-
adecimal, octal, binary, or ASCIl radices. You can view these
two memories side by side, and make continuous acquisitions
until both memories are equal or not equal. The differences
between the two memories are highlighted on the display
screen.

Histogram Overview Displays—The state analyzer’s histogram
display lets you view an overall picture of system activity. In
this display, acquired events are binned into user-defined
ranges, and you see a histogram readout of the percentage
of activity falling within each range.
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B Time Stamp Measurements—You can add a Time Stamp
Board to the state analyzer at any time. This board provides
a 20 MHz asynchronous clock that lets you measure the real-
time execution of your software code. The time distribution of
recorded events is shown in the state and histogram displays.
(See Related Products and Options at the front of this
manual.)

B Mnemonic Disassemblers—The state analyzer offers a wide
variety of mnemonic disassemblers which can convert
acquired microprocessor software back into an assembly
source listing format. Each disassembler comes equipped
with its own disassembly software and a single-plug probe
connector. (See Related Products and Options at the front of
this manual.)

B Time-Aligned Displays with Timing Analyzer—The state
analyzer can share the pAnalyst mainframe with the Model
2200 Interactive Timing Analyzer (see Section 6 of this
manual). A cross-aligned mode lets you operate the two
analyzers in tandem, where state events arm timing acquisi-
tions, or vice versa. The state and timing data is then time-
correlated on the display screen.

B /O Utilities—Mass storage is available through the state
analyzer's interface to the personal computer. You can save
menu setups and reference data on disk, then recall them at
any time. You can also make permanent records of setups
and data by using an IBM-compatible printer.

HE SYSTEM COMPONENTS

The following paragraphs briefly describe the components
required for operating the Model 2100 Interactive State Analyzer.
While reading these paragraphs, refer to Figure 1-1 for an overview of
how these components fit together.

[ NOTE
Installation procedures for the various components are provided in
Sections 2 and 3 of this manual.

State Analyzer Boards and Probes

The state analyzer boards plug into the expansion slots
located within the gAnalyst 2000 Mainframe. Probes are connected to
these boards through slot openings in the mainframe’s back panel.

1-5
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The state analyzer boards and probes include:
B Controller Board, with one P2901 Clock Probe
B 16-Channel Memory Board, with one P2902 Data Probe
B 32-Channel Memory Board, with two P2902 Data Probes

A minimum state analyzer configuration requires the controller
board and at least one memory board. A maximum configuration
allows any number of memory boards up to 80 parallel channels.

,{Analyst 2000 Mainframe

The pAnalyst 2000 Mainframe houses the state analyzer
boards, and provides the hardware interface to the personal com-
puter. This interface consists of:

B pAnalyst Interface Board
M PC Interface Board
M 48-inch Interface Cable

[ NOTE
The mainframe can house other pAnalyst products simultaneously
with the state analyzer. Refer to Related Products and Options at the
front of this manual.

pAnalyst Software

The pAnalyst System Operating Software is provided as part
of the state analyzer package. It contains the menus necessary for
operating the analyzer by itself or in conjunction with other pAnalyst
products.

PC Compatibility

An IBM or IBM-compatible personal computer, and DOS
operating software, are essential to the state analyzer and all pAnalyst
products. A list of compatible personal computers and their memory
requirements are provided at the front of this manual under PC Com-
patibility Requirements.
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80 channels total)
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2000 MAINFRAME

HANALYST
SOFTWARE DISKETTES

B Figure 1-1. System Components.
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I SPECIFICATIONS

The specifications for the pAnalyst 2000 Mainframe operating
the Model 2100 are listed in Tables 1-1 and 1-2. These are the perfor-
mance standards or limits against which the instrument is tested.

H Table 1-1: Hardware Specifications

rANALYST 2000 MAINFRAME

Power: 105-125 Vac; 50-60 Hz (or 210-250 Vac; 50-60 Hz with option V1).
Operating Environment, Temperature: 25° C + 10° C.

Dimensions: See Figure 1-2.

STATE ANALYZER BOARDS AND PROBES (Measured at 25° C)

The following specifications apply to the State Analyzer Controller Board
and its P2901 Clock Probe; the 16-Channel Memory Board and its P2902
Data Probe; and the 32-Channel Memory Board and its two P2902 Data
Probes.

Inputs
Clock Inputs
B Clock Channels: 5 ORed sample clocks and 2 hold clocks.
B Input Loading of P2901 Clock Probe: 1 TTL FAST load
(lingy = 600 pA).
Input Voltage Range: -05 V to 70 V.
Dynamic Range: O V to 50 V.
Threshold: 1.4V, TTL.
Maximum Synchronous Sample Rate: 10 MHz.
B Minimum Clock Pulse Width: 25 ns.
Data Inputs

B Data Channels: 16 to 80 input channels; 16 channels per P2902
Data Probe.

B Input Loading of P2902 Data Probe: 1 TTL LS load
(lingw = 100 pA) maximum.

B Input Voltage Range: -05 V to 70 V.
Dynamic Range: 0 V to 50 V.
B Threshold: 1.4V, TTL.

Continued
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B Table 1-1 (cont.): Hardware Specifications

B Data Setup Time: 25 ns.

B Data Hold Time: 0 ns.

B Data Input Modes: Normal, Multiplexed.
External (EXT) BNC Input 1 TTL load (ling,y = 1.6 mA).

Outputs
Clock Probe Outputs

B RealTime Programmable Output (from state-trigger machine): 2
lines; open collector; internally pulled up by 4.7 KQ.

B Run/Stop Line: Open collector; internally pulled up by 4.7 KQ.
Crosslink (CL) BNC Qutput
Crosslink Line: programmable output; 74128 (50 € line driver).

33.0 cm 00842:002
1B0in ——

18.4 cm
7.25 in

38.8 cm
15.25 in

B Figure 1-2. Dimensions of the yAnalyst 2000 Mainframe.
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Bl Table 1-2: Software Characteristics

Acquisition Memory
Configurable from 16 to 80 channels with 4096 bits-per-channel memory

depth.

Reference Memory
Dynamically allocated at runtime using personal computer RAM.

Programmable State-Trigger Machine

Menus

Number of Independent States: 15

Word Recognizers per State: 4 total. 2 used for branching, trigger-
ing, and output control; 2 used for storage qualification (ANDed or
ORed). Each word may be specified with a value or not value. Each
bit within a word may be specified as 1, 0, or X (don't care).

Programmable Outputs per State: 2 real-time output lines and 1
Crosslink line.

Event Counters per State: 1, programmable from 1 to 4096.
Event Counter Modes: after, before.

Event Counter Inputs: sample clocks, store clocks, or word recog-
nizer occurrences.

Format Menu: channel group assignment; display order; group
labels; radix and polarity selection; sample and hold clock and
mux/no-mux setup; run/stop polarity.

Trigger-Store Menu: state machine programming; trigger position
(begin, center, end, and delay up to 4096); storage qualification
programming; symbolic state definition, muitiple-preview acquisition
selection; starting state selection.

Symbol Menu: word recognizer symbol name and value definition;
mask definition.

Display Menu: hexadecimal, octal, binary, and ASCII display formats;
data display of acquisition, reference, or both; display of memory
comparisons with data differences highlighted; single line or page
scrolling; find word (scroll by value); compress mode.

Histogram Menu: 16 user-selectable ranges; 1 qualifier event; activity
percentages shown in histogram and numerical readout.

I/0 Menu: save and load setup and data to and from disk; path
name setup; disk directory display; print data, symbols, or trigger
information.

Continued
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B Table 1-2 (cont.): Software Characteristics

B Configuration Menu: pAnalyst mainframe hardware description; inter-
face address selection; software option selections.

B Help Information: general help summary; individual help summary
for menu fields.
Run (Go) Modes

Go once; Go forever; Go until acquisition = reference; Go until acquisition
< > reference; Stop acquisition after memory overflow.

1-11
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Using this section. This section shows you how to install the
pAnalyst 2000 Mainframe and the Model 2100 Interactive State
Analyzer. It also describes all exterior mainframe controls and
indicators.

Detailed start-up procedures are provided in Section 3, Getting
Started.
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EE UNPACKING/REPACKING INFORMATION

Before unpacking the pAnalyst 2000 Mainframe or the Inter-
active State Analyzer, carefully inspect their shipping cartons for dam-
age. If the cartons show signs of damage, notify the carrier and
contact Northwest Instrument Systems, Inc., immediately.

Keep the original shipping cartons and packing materials,
and use them if you need to repackage and ship the products.

ER INSTALLING THE pANALYST

Figures 2-1 and 2-2 illustrate the controls and connectors on
the uAnalyst mainframe. Refer to these figures while reading the fol-
lowing paragraphs.

00842-003

‘ N

M ANAST 2000

Northwest Instrument Systems Power

M Figure 2-1. The front panel of the pAnalyst mainframe.



2 |nstallation IEEEE—

MODEL 2100

00842-004

3 ——3 )
\

EpUpEREREREEE
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B Figure 2-2. The back panel of the yAnalyst mainframe.

@ Power Indicator—this light tells you that the mainframe is

receiving power.

@ Slot Openings—these openings let you access the boards

installed in the mainframe’s expansion slots (labeled 1—7).
You use these openings to connect probes and cables.

@ Serial Number—this label tells you the serial number of your

mainframe.

@ External (EXT) Input—this BNC connector receives an exter-

nal input line through a 74128 (linjgy = 1.6 MA). You can
store the input from this line in acquisition memory, and you
can use it for setting up word-recognizer/trigger conditions
(see Section 5's Format Menu and Symbol Menu
subsections).

@ Crosslink (CL) Output—this BNC connector outputs a TTL

level signal through a 74128 (50 Ohm line driver). You can
program the logic level of this output (high/low) with each
trigger-state transition (see Section 5’s Trigger-Store Menu
subsection).
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(¥ NOTE
The Crosslink output signal is also used internally by the Interactive
State Analyzer in arming the Model 2200 Interactive Timing Analyzer
(see Section 6, State and Timing Together).

@ Line-Voltage Rating—this label tells you the line voltage of
the mainframe: either 105-125 Vac to meet United States
requirements; or 210-250 Vac to meet European
requirements.

@ Fuse Holder—this is the location of the mainframe’s power
fuse. Procedures for replacing the fuse are provided later in
this section.

Power Receptacle—this is used for instaliing the mainframe’s
power cord.

@ On/Off Switch—this turns on the mainframe.

Mainframe Power Requirements

Your gAnalyst 2000 Mainframe operates off a 50-60 Hz
single-phase power source. It is wired at the factory for either
105-125 Vac or 210-250 Vac (with Option V1). Before connecting the
mainframe to a power source, verify that the line-voltage rating on
the mainframe’s back panel (see Figure 2-2, callout number 6) is cor-
rect for the nominal voltage you are using.

CAUTION

You could damage your mainframe if the input voltage applied

does not fall within the line-voltage range specified on the main-
frame’s back panel.

Fuse Replacement

To replace the fuse in the pAnalyst 2000 Mainframe, proceed
as follows:

1. Make sure the mainframe is turned off and disconnected
from any power source.

2. Locate the fuse holder on the mainframe’s back panel (see
Figure 2-2, callout number 7).

3. Insert a small, flat-bladed screwdriver or similar tool under
the tab at the lower-right corner of the fuse holder (see
Figure 2-3).

4. Carefully lift the tab away from the back panel.

5. Lift up on the catch and remove the fuse-holder circuit board
from the fuse-holder carrier (see Figure 2-4).

2-5
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6. For a 105125 Vac unit, install a 3 A fuse.
7. For a 210-250 Vac unit, install a 1.5 A fuse.

CAUTION

To avoid risk of fire, replace the fuse with one of an equivalent
type and rating.

8. Snap the fuse-holder circuit board back into the fuse-holder
carrier.

9. Push the fuse holder back into the receptacle until its surface
is flush with the receptacle surface.

00842-005

8 Figure 2-3. Removing the fuse holder.
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00842-006

B Figure 2-4. Detaching the fuse-holder circuit board.

Power Cords

If your pAnalyst 2000 Mainframe has a line-voltage rating of
105-125 Vac, it is shipped with a standard grounded 3-pin North
American power plug. Ihe plug’s protective-ground contact connects
to the accessible metal parts of the mainframe through the power
cord protective grounding conductor. For protection against electrical
shock, insert this plug into a power source that has a securely
attached protective-ground contact.

CAUTION
Hazardous voltages may be present on the exposed metal sur-
faces of the mainframe if the protective-ground connection of the
power source socket is not securely grounded.

If your mainframe has a line-voltage rating of 210-250 Vagc, it
is shipped with an unterminated power cord. Wire this power cord to
a grounded plug appropriate for the power available at your site. Wire
the plug as follows:

Greenlyellow—safety (earth) ground
Brown—live (hot)
Blue—neutral
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Figure 2-5 illustrates how to connect the power cord to the
mainframe.

- 00842-007

B Figure 2-5. Connecting the power cord.

HE CONNECTING THE PC INTERFACE

The pAnalyst 2000 Mainframe is shipped with interface hard-
ware that allows you to connect the mainframe to a personal com-
puter. This interface hardware includes:

B pAnalyst Interface Board
B PC Interface Board
B 48-inch Interface Cable

The following paragraphs explain how to connect the various
pieces of the interface hardware. For these procedures, you also
need access to your personal computer manual.

Installing the pAnalyst Interface Board

The pAnalyst interface board is installed in the gAnalyst main-
frame at the factory and resides in the mainframe’'s expansion slot 1.
You do not need to perform any preliminary installation of this board.

2-8
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If you ever want to remove and re-install the gAnalyst inter-
face board, simply follow the procedures contained later in this sec-
tion under Installing the State Analyzer Boards. The only rule
regarding the installation of the interface board is that it must reside
in slot 1.

Installing the PC Interface Board

If you purchased your personal computer from Northwest
Instrument Systems, Inc., the PC interface board is installed at the
factory. It resides in the computer’s option slot area and is indicated
by a label reading pANALYST-PC INTERFACE CARD.

If you are not using a personal computer purchased from
Northwest Instrument Systems, inc., you must install the PC interface
board as described below.

[ NOTE
These procedures are based on an IBM Personal Computer. if you
are using an alternate, compatible computer, consult that computer’s
manual for instructions on how to install option boards.

1. Turn off your personal computer and disconnect it from any
power source. Also turn off any external power switches to
printers, etc.

CAUTION
You can damage your personal computer or PC interface board if
you install the board while the computer is receiving power.

2. Gain access to the computer's internal expansion slots. When
doing this, follow the procedures, and adhere to any cautions
and warnings, specified in your computer manual.

3. Choose the expansion slot you want to use for the PC inter-
face board; any unused slot is appropriate. Then, using a
screwdriver, remove the screw that holds the expansion slot
cover in place. Lift the slot cover up and out.

4. Locate the address switches on the PC interface board.
These switches determine the computer memory range that
will be used by the pAnalyst interface.

The switches are factory-set for the address range DEO0OO—
DEFFF, hexadecimal (see Figure 2-6). You can reset these
switches for any 4K bytes of contiguous memory addresses,
as long as the memory addresses are not used by another
part of your computer.
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The polarity of the switches is inverted so that ON=0 and
OFF=1. The switches set the most significant 8 bits of the
address range only; the lower 12 bits of the range are always
000—FFF, hexadecimal.

[# NOTE
If you're using an IBM PC AT, these switches must be set to the
default address range of DEOOO—DEFFF to avoid collision with the
computer system’s ROM.

5. Insert the PC interface board into the computer’s expansion
slot, as shown in Figure 2-7.

6. Replace the cover of the computer.

00842008
= DE, HEXADECIMAL (Default Value)

B Figure 2-6. Address switches on the PC interface board. These
switches are factory-set to the address range DEOOO—DEFFF,
hexadecimal. The polarity of the switches is inverted so that
ON=0 and OFF=1.
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00842-009

H Figure 2-7. Installing the PC interface board.
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Connecting the Interface Cable

Once the pAnalyst and PC interface boards are installed, you
connect them using the interface cable. Figure 2-8 illustrates how you
make this connection. The D-connector end of the cable is attached
to the PC interface board, while the square-pin end of the cable is
attached to the pAnalyst interface board. '

[ NOTE
The square-pin end of the cable is keyed to the pAnalyst’s board
connector so that it cannot be installed incorrectly. Never force the
cable connection.

00842-0010

PERSONAL COMPUTER

UANALYST MAINFRAME

SQUARE-PIN
CONNECTOR

CONNECTOR

INTERFACE CABLE

W Figure 2-8. Connecting the interface cable.

B (NSTALLING THE STATE ANALYZER
BOARDS

If you order the Interactive State Analyzer separately from the
rAnalyst mainframe, you will need to install the analyzer boards your-
self. The mainframe’'s card cage is operator accessible, and it con-
tains no hazardous voltages (it is low voltage/low power).

WARNING!
When installing the analyzer’s boards, you should gain access to
the mainframe’s card cage only. Other compartments within the
mainframe contain hazardous voltages.

212
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Before attempting to install any boards into the mainframe,
turn off the mainframe and disconnect it from any power source.
While the voltages within the mainframe's card cage are not hazard-
ous, they may damage board circuitry.

CAUTION

Damage to board circuitry may occur if you install a board while
the mainframe is receiving power.

Removing the Mainframe’s Cover

To install the analyzer boards, you must first remove the main-
frame's top cover. Figure 2-9 illustrates how this is accomplished.
Refer to the figure while reading the following steps.

1. Remove the two screws at the upper left and right corners of
the mainframe back panel.

2. Lift up the back end of the top cover slightly, then guide the
sides of the top cover out of the grooves in the mainframe’s
side panel.

3. Slide the top cover back a few inches so that its front edge
disengages from the mainframe.

4. Lift the top cover until it is clear of the mainframe, and set it
aside.

00842-100

M Figure 2-9. Removing the mainframe’s cover.
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Installing and Removing Boards

Figure 2-10 illustrates how the mainframe looks when the top
cover is removed. Seven expansion slots, labeled 1—7, are contained
in the card cage. Each slot consists of two parallel connectors located
at the bottom of the mainframe on the backplane circuit board. You
can read the individual slot numbers in the open area of this back-
plane circuit board, or you can read them on the mainframe’s back
panel.

Slot 1 is dedicated to the pAnalyst interface board. Slots 2—
7 are available for housing the state analyzer and other pAnalyst
products.

There are only two rules regarding the placement of the
analyzer's boards: 1) the controller board and all memory boards
must be installed in contiguous slots; and 2) the controller board
must be installed in the lowest numbered of these contiguous slots.

[ NOTE
The recommended placement of the state analyzer boards is the
controller board in slot 2, and one to five memory boards in slots 3
to 7. This placement matches factory configurations.

2-14
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00842-011
pSLOT 1 #SLOTS 2-7
LABEL: WARNING! (Reserved for (Availabie for
NO USER SERVICEABLE interface board) ISA boards)
PARTS INSIDE. AL
S—— —

—_——

B Figure 2-10. The mainframe’s card cage.
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To install a board (refer to Figure 2-11):

1. Position the board over the chosen slot, with the board’s
probe connector(s) facing toward the back of the mainframe.

2. Align the board with the two card guides at the top of the
slot, then gently lower the board until it engages with the two
card guides at the bottom of the slot.

3. Slide the board down through the card guides until it is rest-
ing on top of the slot connectors.

4. Gently but firmly push down on the plastic ejector levers at
the upper corners of the board until the board is solidly
seated in the slot connectors.

00842-012

M Figure 2-11. Installing a circuit board into the yAnalyst mainframe.
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To remove a circuit board:

1. Lift both plastic ejector levers on the board until the board
pops free of the edge connectors.

2. Slide the board up and out of the mainframe.

Replacing the Mainframe’s Cover

To replace the mainframe’s top cover, simply reverse the
procedures shown in Figure 2-9 as follows:

1. With the clips toward the front of the chassis and the
threaded tabs toward the back, lower the top cover into the
grooves along both sides the mainframe at a slight angle,
back higher than front.

2. Gently push the cover forward to engage the clips at the
front of the mainframe. There should be a slight gap between
the front of the top cover and the step at the rear of the
upper surface of the front panel.

3. Lower the top cover and engage the sides into the grooves
of the side rails, all along their length. The cover should sit
just above the top of the back panel, with the two threaded
tabs aligned with the two holes in the back panel.

4. Replace the screws in the upper left and right corners of the
mainframe's back panel.

I CONNECTING THE PROBES

The state analyzer comes equipped with one P2901 Clock
Probe and with one to five P2902 Data Probes. The exact number of
P2902 Data Probes depends on the number and type of memory
boards included in the analyzer package.

The P2901 Clock Probe is used with the controller board. It
provides 11 user-accessible channels, arranged as five sample clocks,
two hold clocks, two real-time programmable outputs (RPOs), one
run/stop indicator output, and one ground line.

The P2902 Data Probes are used with the memory boards.
One prabe is required for 16-channel memory boards, and two
probes are required for 32-channel memory boards. Each probe pro-
vides 16 channels of data input and one ground line.

Tables 2-1 and 2-2 describe the signal characteristics of the
P2901 and P2902 probes.
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W Table 2-1: P2901 Clock Probe Lines

Lines* Description Characteristics

S$1-S5 Five external sample clocks 25 ns min pulse width.
that are logically ORed to 10 MHz max clock rate.
form the master clock.

H1, H2 Two hold clocks that can 25 ns min pulse width.
latch and hold data until 10 MHz max clock rate.
the master clock is valid.

RPO1 Real-Time Programmable Open collector,

RP0O2 Output lines that can be Pulled up by 4.7 KQ.
set high/low with every 8 mA lg|.
trigger state.

Run/Stop | Output line that can be Open collector,
programmed to change Pulled up by 4.7 KQ
levels (high/low) when the 8 mA IgL.
analyzer starts and stops
acquisition.

GND Ground line. Tied to chassis ground.

* The sample clocks, hold clocks, and run/stop line are programmed in the Format
Menu; the RPOs are programmed in the Trigger-Store Menu. See Section 5, Menus.

Hl Table 2-2: P2902 Data Probe Lines
Lines* Description Characteristics

DO-D15 Data input channels. Setup time: 25 ns.
Hold time: O ns.

GND Ground line. Tied to chassis ground.

* The data channels are organized for display in the Format Menu. See Section 5,
Menus.

Connecting Probes to Boards

The P2901 and P2902 probes are connected to their respec-
tive boards through the slot openings in the mainframe's back panel.
These openings let you access the probe connectors located on the
back edge of the boards.

Figure 212 illustrates how you connect the probes to the
boards. When making these connections, be sure that the raised tab
on the probe is keyed to the board’s probe connector. Never force a
probe connection.
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32-CHANNEL MEMORY BOARD 008420013

(TWO DATA PROBES)
CONTROLLER BOARD

(ONE CLOCK PROBE)

16-CHANNEL MEMORY BOARD
(ONE DATA PROBE)

B Figure 2-12. Connecting the probes to the boards.
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Installing Lead Sets

The standard accessories for the P2901 Clock Probe include:
an 11-channel, square-pin flying lead set; 11 grabber clips; and five
user-configurable probe labels with a plastic overlay.

The standard accessories for the P2902 Data Probe include:
a 17-channel, square-pin flying lead set; 17 grabber clips; and five
user-configurable probe labels with a plastic overlay.

Figures 2-13 and 2-14 illustrate how these accessories are
assembled. When connecting a lead set to the probe, make sure that
the raised tab on the lead set is keyed appropriately. Never force the
connection.

00842-014

USER-DEFINABLE
LABEL

B Figure 2-13. Installing a lead set on a probe.
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LEAD ——

.

00842015

<—— GRABBER CLIP

M Figure 2-14. Installing a grabber clip.

Customizing Probe Interfaces.

The pinouts from the P2901 and P2902 probes are defined
below. You will find these pinouts useful if you want to design a mat-
ing probe connector (i.., test port) as a standard part of the state

analyzer system.
[ NOTE

The following pinouts assume that you are looking directly into the
front of the probe, and that the label side of the probe is facing up.

P2901 Clock Probe

H1 S4 S2 GND RPO2 n/a n/a nla
I I | | I I | I
15 13 11 9 7 5 3 1 pins
16 14 12 10 8 6 4 2 pins
I I | I I I | I
H2 S5 S3 S1  Run/ RPO1 n/a n/a
Stop
P2902 Data Probe
Ch14 Ch12 Ch10 Ch8 Ché C||'14 Ch2 Ch0o GND GND
I I | | | | I | I
19 17 15 13 11 9 7 5 3 1 pins
20 18 16 14 12 10 8 6 4 2 pins
I I | | | I I I | |
Ch1s Ch13 Ch11 Ch9 Ch7 Ch5 Ch3 Cht GND GND
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Using this section. This section shows you how to load the
pAnalyst software and start the system. It also provides instructions
on how to run the pAnalyst software from a fixed disk.

I SECTION CONTENTS

The pAnalyst Software _ 3-3
Using Diskettes 3-3
Copying Diskettes for Backup 3-4
Using a Fixed Disk 3-5

Starting the pAnalyst 3-6
Starting the pAnalyst Using Diskettes 3-6
Starting the pAnalyst Usinga FixedDisk _____ 3-6

3-7
3-7

A Successful Start-Up Display
Start-Up Error Conditions
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E THE pANALYST SOFTWARE

The pAnalyst’s software package contains three diskettes:

B SYSTEM DISK for 512K—runs on computers that have a
memory capacity of 512K or greater.

B SYSTEM DISK for 256K—runs on computers that have a
memory capacity of 256K or greater.

@ HELP DISK—runs on computers that have a memory capac-
ity of 256K or greater.

Each SYSTEM DISK contains the entire pAnalyst menu oper-
ating software. Only one is required per system. Use the SYSTEM
DISK that fits the memory capacity of your personal computer.

[ NOTE
The SYSTEM DISK for 256K memory has certain limitations. For
details, refer to the front of this manual, under the page titled
Software Versions Covered in this Manual.

The HELP DISK can be used with either 512K or 256K of
computer memory. This diskette is not required for operating the
pAnalyst, but it is recommened. It provides a Help Information System
that is comprehensive and extremely useful. In addition, it provides
demonstration and training programs that will assist you in learning
the state analyzer's features and operations (see Section 7 of this
manual).

The rest of this section shows you how to load and operate
the SYSTEM and HELP DISKS.

I USING DISKETTES

Diskettes require special care in handling and storage. When
using diskettes, you should always observe the following rules:

Hold diskettes by their upper left or right corners. Never
touch their exposed recording surfaces (see Figure 3-1).

Never fold or bend diskettes.

When diskettes are not in use, store them in their accom-
panying paper envelopes.

Store diskettes in a dry area with temperatures between
10°-52° C (50°-125° F).

Never expose diskettes to magnetic fields, such as those
surrounding permanent magnets or electronic motors.
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00842-016
SOFTWARE

_— VERSION
BANALYST __ —]
el o ‘:I LABEL

WRITE-PROTECT
E NOTCH

N

N RECORDING
SURFACE

"\ Fat -/

B Figure 3-1. A pAnalyst diskette.

B COPYING DISKETTES FOR BACKUP

When you first unpack the pAnalyst diskettes, place adhesive
tabs over their write-protect notches. Then use the diskettes to make
back-up copies.

The procedures for making back-up copies are listed below.
These procedures assume that you know how to use the DISKCOPY
command. If not, refer to your DOS reference manual.

To make back-up copies:

1. Install a bootable DOS diskette (version 2.00 or higher) into
drive A of the personal computer, then turn the computer on.

2. Now, use the DISKCOPY command to copy the files from the
pAnalyst's SYSTEM DISK (source diskette) to a new, blank dis-
kette (target diskette).

3. Finally, use the DISKCOPY command to copy the files from
the pAnalyst's HELP DISK (source diskette) to the another
new, blank diskette (target diskette).
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[ NOTE

The DISKCOPY command automatically formats the target diskettes

when it copies the files.

Continue using the above procedures to make as many
back-up copies as you want. When you're finished, put the write-
protected diskettes in a safe place, and use the back-up copies for
operating the pAnalyst.

I USING A FIXED DISK

As an alternative to using diskettes, you can install the
pAnalyst software in a fixed disk. This fixed disk must contain the
DOS operating system (version 2.00 or higher), and it must have at
least 500K bytes of free disk space.

[ NOTE
For a complete list of compatible fixed-disk computer systems, refer
to the page titted PC Compatibility Requirements at the front of this
manual.

You install the pAnalyst software in a fixed disk by executing
the FINSTALL batch file as described below. This batch file is con-
tained in the pAnalyst's SYSTEM DISK. When it is executed, the batch
file creates a subdirectory titled ANALYST at the root level on the
fixed disk. It then copies all of the pAnalyst system and help files into
this subdirectory.

To use the FINSTALL batch file:

1. Power up your fixed-disk computer, and if necessary, load the
DOS operating system.

2. Insert the pAnalyst’'s SYSTEM DISK into drive A (the floppy
disk drive of the fixed-disk computer).

3. Enter drive A.
4. Type the batch file command:

FINSTALL C: (where C is the fixed-disk drive of
your computer.)

Then press the return key.

5. Follow the on-screen instructions provided by the batch file. A
message on the screen will tell you when the copying proce-
dure is complete.
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H STARTING THE pANALYST

[ NOTE
The following procedures assume that you have installed the
pAnalyst hardware and have connected the mainframe to the per-
sonal computer as specified in Section 2 of this manual. If not, do
so at this time.

There are two methods of starting the pAnalyst: one for
diskettes and one for fixed disks. These two methods are described
in the following paragraphs.

Starting the pAnalyst Using Diskettes:

1. Insert a bootable DOS diskette (version 2.00 or higher) into
drive A of the personal computer.

2. Turn on both the personal computer and the pAnalyst
mainframe.

3. Remove the DOS diskette from drive A and replace it with
the pAnalyst's HELP DISK.

4. Now, insert the pAnalyst’s SYSTEM DISK into drive B of the
personal computer.

5. Enter drive B. Then type the word ANALYZE and press the
return key.

The start-up procedure is now complete.

Starting the pAnalyst Using a Fixed Disk:

[# NOTE
The following procedures assume you have transferred the pAnalyst
software onto a fixed-disk computer as described earlier under
Using a Fixed Disk.

@ Turn on both the fixed-disk computer and the pAnalyst.
@ Enter drive C (the fixed-disk drive).

@ Enter the ANALYST subdirectory by typing the Change
Directory command as follows:

CD ANALYST
Then press the return key.

@ Finally, type the word ANALYZE and press the return key.
The start-up procedure is now complete.
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A Successful Start-Up Display

The Configuration Menu is the first menu displayed by the
pAnalyst. This menu tells you the status of the pAnalyst hardware and
software, and it directs you to the various levels of operation.

Figure 3-2 illustrates a successful start-up display of the Con-
figuration Menu. The right side of menu tells you the status of the
pAnalyst. It specifies the software version in use, and it lists all prod-
uct boards and their mainframe slot locations.

The left side of the menu provides a list of the pAnalyst's
operating options. Through these options, you access the various
menus and control all system-level functions. (Note: We will describe
these options in detail in Section 5 of this manual.)

00842-017

Northwest Instrument Systems, Inc.
Beaverton, Oregon

Sof tware version: 1.48

Configuration Menu
MNALYST hardware available
Options Wlot # Board type

BRState Analyzer
Help information
Enter new PMNALYST address [DE}
Return to user level proyram
Return To DOS
MNALYST Selftest

Interface

State fnalyzer Controller 4K
State Memory - 32 ch. x 4K
State Memory - 16 ch. x 4K

~ION U LoD

YCommand. Cursor keys move the pointen, (RET) selects the option, ?chelyp

H Figure 3-2. A successful start-up display.

Start-Up Error Conditions

When the pAnalyst software is first loaded, it tests the PC
interface address and checks the pAnalyst mainframe for installed cir-
cuit boards. The following paragraphs list and define the possible
start-up error conditions.

Error Condition: The Configuration Menu does not appear on
start-up.
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This error indicates a problem with your personal computer
or with the pAnalyst SYSTEM DISK. First, check your personal com-
puter to see if it is working properly. Then, check the label on your
pAnalyst SYSTEM DISK to make sure it fits the memory capacity of
your computer.

If the above two procedures do not locate the problem, make
a new back-up copy from your original pAnalyst SYSTEM DISK and
try reloading the software. If the new back-up copy fails, contact
Northwest Instrument Systems, Inc.

Error Condition: The Configuration Menu displays a question
mark (?) next to each of the slot locations (see Figure 3-3).

00842-018

Northwest Instrument Systems. lnc.
Beaverton, Oregon

i Sof tware version: 1,88
Configuration Menu

PANALYST hardware available

Options Klot # Board type

EEHely information
Enter new PMANALYST address [EQ)
Return to user level program
Return To DOS
MNALYST Selftest

Errop: PANALYST not availahle ) )
yCommand: Cursor keys move the pointer, (RET) selects the option, ?chelp

I Figure 3-3. Start-up error condition.

If your display looks like Figure 3-3, one of five things is prob-
ably wrong:

1. The interface cable between the pAnalyst and the personal
computer is not securely connected.

2. The power to the gAnalyst mainframe is not on.

3. The pAnalyst or PC interface boards are poorly seated in
their slot connectors.
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4. The address switches on the PC interface board have been
set to an address range that is being used by another PC-
based product.

5. The address switches on the PC interface board have been
changed from their original default setting of DE
hexadecimal.

If the error is caused by one of the first three problems, take
appropriate action.

If the error is caused by the fourth problem, you will have to
change the address range for either the gAnalyst or the conflicting
product. Procedures for changing the pAnalyst’s address range and it
switch settings are provided in Section 2 of this manual, under the
subsection titled Installing the PC Interface Board.

00842-019

Northwest Instrument Systems, Inc.
Beaverton, Oregon

Sof tware version: 1.44

Configuration Menu
MNALYST hardware avairlable
dptions Klot & Board type

State Analyzer . Interface

Help 1nformation 2. State finalyzer Controller 4K
&} Enter new JMNALYST address ()] . State Memory - 32 ch. x 4K

Return to user level progran . State Memory - 16 ch. x 4K

Return To DOS .o

mNﬂL{sT Selftest

Message: Enter the 8 ms hits (in HEX) for JMNALYST interface address, ?zhelp
YEdit: Enter @ thru F 7=zhelp

M Figure 3-4. Entering a new pAnalyst address.

If the error is caused by the fifth problem, you can rectify the
condition by entering a new address range into the Configuration
Menu. To do this, move the blinking screen pointer to the Configura-
tion Menu’s Enter New pAnalyst Address option selection as shown in
Figure 3-4. Press the return key. Now, using hexadecimal notation,
enter the new address range into the reverse video field. Again, press
the return key.
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The Configuration Menu will check the newly entered
address location, and if it finds the pAnalyst software, it will immedi-
ately replace the question marks with the appropriate hardware list.

[ NOTE
If the SYSTEM DISK is not write-protected, the Configuration Menu
will remember the newly entered pAnalyst address and will automati-
cally search that location whenever the pAnalyst is restarted.

If none of the above procedures corrects the error condition,
contact Northwest Instrument Systems, Inc.

Error: The Configuration Menu displays a question mark (?)
next to a specific slot location.

A question mark next a slot indicates that the board installed
in that slot is either poorly seated or faulty. If the problem still exists
after you have reseated the board, contact Northwest Instrument
Systems, Inc.

3-10



I 4 Modes of Operation

MODEL 2100

Using this section. This section gives you an overview of the Inter-
active State Analyzer and its operating features. As you use the
analyzer, keep in mind the main points of this section. The text here
will help you program the analyzer with more understanding, and
you will find that desired results are easier to define and achieve.

Throughout this section, reference is made to the various state
analyzer menus. The menus are described in detail in Section 5 of
this manual.
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R DATA ACQUISITION MODES

The Interactive State Analyzer has two data acquisition
modes: the standard mode, where data is sampled and stored
according to the storage qualification established in the Trigger-Store
Menu; and the Multiple-Preview Acquisition (MPA) mode, where a
sequence of unqualified data occurring before each qualified event is
also stored.

Standard Data Acquisition Mode

In the standard data acquisition mode, data is sampled at
each sample clock cycle and compared to a set of word recognizer
values specified in the Trigger-Store Menu. Qualified data (data words
matching the events programmed in the storage qualification IF
<event> THEN STORE line of each state) is stored when the com-

parison is valid. The trigger event is always stored, too.

As an option (in the Trigger-Store Environment Submenu),
you can also program the analyzer to store each event that causes a
state transition. Since state names are stored along with the event
that caused the state transition, program flows are easily traced. The
demonstration example in Section 7 uses this capability to follow the
operation of the demo circuit board.

Multiple-Preview Acquisition Mode

Qualified data storage is a powerful feature that allows you
to define what kind of data to store, and ignore the rest. Multiple-
Preview Acquisition (MPA) extends this concept, enabling you to solve
more complex problems.

For example, suppose you know that a certain event is
associated with a failure. You could try to find the cause of the failure
by triggering on the failure-related event and looking at the data
preceding it. But if the failure is intermittent, you would be forced to
start the logic analyzer repeatedly until the cause was captured. MPA
helps solve this kind of problem.

In MPA mode, the state analyzer’s hardware is reconfigured
so that data is stored continually while the machine waits for a quali-
fied acquisition. When qualified data is detected, up to seven of the
previous unqualified events are retained in memory, while the storage
process begins again, until the system triggers. This process is illus-
trated in the example shown in Figure 4-1.
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00842-020

STATE
DISPLAY
|
|
I
o
7 A 1 2
/ ; - 7
/ /A — H
8 MEMORY / 2 P 2
LOCATIONS / // s 3
/ /) >3- s
A — 7 | >
P i v
L \ |
i
>
\L = UNSTORED DATA
[ ] = STORED DATA
>[[__] = STORED, QUALIFIED DATA

B Figure 4-1. MPA data acquisition.

As shown in the example, unqualified data storage first fills
location 1, then location 2, and so forth with each sample clock. If no
qualified data is detected before location 8 has been written, new
unqualified data overwrites location 1, then 2, and so on. In this par-
ticular example, a qualified event is finally detected and stored in
location 6. Locations 7-8 and 1-5 now contain unqualified data stored
on the seven sample clock cycles immediately preceding the
qualified event.
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On the state display, you will generally see data displayed as
multiple groups of eight words. The qualified words (those matching
the IF <event> THEN STORE line in the Trigger-Store Menu) are
marked with a right arrow symbol (>).

In Figure 4-2 you can see that several qualified events
occurred within eight sample clocks of one another. In this case, stor-
age continues in the same group of eight locations, and then
immediately continues in the next group of eight. In this example, the
event in location 8 happened to be qualified.

00842-021

STATE

DISPLAY
|
I
|
\
[ Py >
/ P — 1
/ / 3 > 2
8 MEMORY / /> > 4
LOCATIONS / l::l‘ / I g
/> / | 7
[/ | > °
N —" |
\/

UNSTORED DATA

&
i

1 = STORED DATA
> [ ] = STORED, QUALIFIED DATA

|

M Figure 4-2. Qualified events, all within eight sample clocks.
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If the event in location 8 had not been qualified, the acquisi-
tion could have continued in much the same way as the acquisition
represented in Figure 4-3. As in the example in Figure 4-2, several
qualified acquisitions are made within eight sample clocks. When all
eight locations in the current group are filled, new unqgualified
samples are stored in the next group.

If a qualified acquisition occurs before all the locations in this
group of eight have had data stored in them once, this is treated as a
special case in the state display. Note, in the state display to the right
of Figure 4-3, that there are no blank lines between the two groups of
eight unqualified events. Data not separated by blank lines is
acquired on successive sample clocks, while a blank line between
two lines of data indicates that an indeterminate number of sample
clocks occurred between these two events.
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00842-022
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M Figure 4-3. Unqualified events, within eight sample clocks.
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As an example of how useful MPA mode can be, suppose
you are debugging a program module you've just written. One bug
seems to be associated with a global variable accessed by other
modules you did not write. You could use the standard data acquisi-
tion mode to monitor the reading and writing of this variable by
qualifying storage on the variable address, but this would not enable
you to store the code that caused the variable to change. With the
MPA mode, using the same storage qualification and triggering, the
state analyzer will capture the executing code causing each of up to
512 accesses to this variable. Now you can search out the bug by
looking back through the data acquired before the trigger.

[ NOTE
For a more detailed example of how to use the MPA mode, refer to
Section 7 of this manual.

N CLOCKING OPTIONS

The Interactive State Analyzer features a sophisticated clock-
ing scheme. The P2901 Clock Probe provides seven input signals for
use in establishing the synchronous sample and hold clocks. It also
provides three output signals, the Run/Stop line and the Real-Time
Programmable Outputs, which can be used for interacting with the
system under test.

The following paragraphs describe how these input and out-
put signals are used. The sample clocks, hold clocks, and Run/Stop
signal are all programmed in the Format Menu. The Real-Time
Programmable Outputs are programmed in the Trigger-Store Menu.

[ NOTE
Detailed procedures for using the state analyzer clocking options to
acquire data from various microprocessors are provided in Appendix
C of this manual.

Sample Clocking

The sample clocks determine the time at which the state
memory boards sample synchronous data. There are five sample
clocks, which are ORed together to create the master clock. They are
labeled S1 through S5 on the clock probe.

As you can see from the example in Figure 4-4, when the
sample clocks do not overlap in time, they produce a master clock
consisting of pulses contributed by each of the sample clock pulses.

When the sample clocks do overlap, the master clock, which
is the sum of all the sample clocks, merges the pulses to create a
longer pulse.
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You select the polarity of each sample clock in the Format
Menu. The slope referred to on the menu is the slope of the trailing
edge of the sample clock—the edge on which data is sampled.

00842-023

5 POL1 :)D_—
% POL2 :)D’_'
s3 ;om———)D D MCLK
> POL4 :)D_—
% POLS :—_—)D_ A

sk | L] L |
] L] 1
POL3=H _' l_—l l_J

L A S N S S S
vew - L LI LI LI L T TS B

4. ACTIVE EDGE

S1

POL1=H | | l I

S2

POL2=H l l I l
MCLK I I l l

B Figure 4-4. Using the five sample clocks to form the master clock.
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The polarity of the slope on the sample clocks affects the
ORing of the clocks. Figure 4-5 shows how a simple change of polar-
ity changes the master sample clock considerably. One way to look
at this is in terms of clock periods. By defining the trailing edge of
the clock, you are also defining the period from the leading to the
trailing edge to be used in ORing the clocks together.

00842-024

¥ B
slope S1= + |

-y T

slope 82= - |
A

Data is sampled at the point indicated by f

slope S1= + —* T
POL1=H ] L]
slope S2= + Y Y .
POL2=H l | ] I_I—
i K/ N
i [l I o
L B | t ot t 4

MCL B

sl 1] L]

e L

o e i B gl
+ t '

MCLK T B [ c

B Figure 4-5. The effects of sample clock polarity.
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Hold Clocks and Demultiplexing

For microprocessors or systems that multiplex data and
addresses onto the same bus, the Interactive State Analyzer provides
a convenient way to demultiplex the signals. Through the Format
Menu, you can select multiplexed or non-multiplexed acquisition for
each data probe.

Figure 4-6 illustrates how the data channels from a probe are
routed to the word recognizers. Typically, all 16 channels are routed
via Path A. In the multiplex mode, however, the probe's upper 8
channels (D8-D15) are ignored and only its lower 8 channels (D0-D7)
are acquired. These lower 8 channels are sampled subject to
different hold clocks on Path B.

00842-025

Lower 8 data lines @ F373 @ F374 To Word
8 8 8 8 Recognizers

G OE

VAN

—0

[ S CLOCK

F373 F374
8

8 8 . 5 To Word
8 Recognizers
G OF HZIIUX
H1, H2, OR X (High)

1

G

Upper 8 data lines F373
8 8 _

S NOMUX MUX

B Figure 4-6. Multiplexed/non-multiplexed input circuitry on the state
memory boards.
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The two hold clocks available for demultiplexing are labeled
H1 and H2 on the clock probe. Figure 4-7 illustrates sample and hold
clocking and demultiplexing.

_In this example, sample clocks S1, S2, and S3 are connected
to the RD, WR, and INTA strobes of the microprocessor. Their polari-
ties are all set to positive (in the Format Menu), because their trailing
edges are positive-going. S1 and S5 are not connected, and so are
set to off.

The least significant 8 bits of the data probe (bits D0O-D7)
have been connected to the ADO-AD7 lines on the microprocessor,
which carry multiplexed address and data information.

The hold clocks enable the state analyzer to demultiplex this
bus and acquire both address and data simultaneously. Inside the
analyzer, the probe lines DO—D7 are split into two paths, one for
addresses and one for data. Each path is sampled by a hold clock,
and the resulting address and data are held until the master clock
occurs. When the master sample occurs, the address and data are
both stored in memory.

In Figure 4-7, H2 (hold clock 2) is connected to the
microprocessor’s ALE (Address Latch Enable). H2 has been pro-
grammed in the Format Menu to be high pass, low hold. This means
that the address and data lines will pass transparently through the
H2 presample latch while ALE is high, and will be latched, or held,
when ALE goes low. The data gathered by the presample laich is
represented in Figure 4-7 by Group A. As you can see from the
diagram, the microprocessor’s valid address (the lower 8 bits) has
been latched and held so it can be clocked into the analyzer by the
master clock.

Notice, in Figure 4-7, that the data portion of the address and
data (73, 44, 32) has shifted slightly to the right in Group D. This hap-
pens because H1 (hold clock 1) is connected to the microprocessor’s
CLK signal. H1 has been programmed to be low pass, high hold.
The microprocessor data is held in the H1 presample latch for nearly
half a microprocessor clock period after it has changed on the
address/data lines. H1 will generate data hold times only if the
microprocessor system allows the data to go invalid before the end of
its data strobes (RD, WR, and INTA, for example).
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00842-026
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CLOCK
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B Figure 4-7. Using sample and hold clocks with a multiplexed
microprocessor.

Run/Stop Line

The Run/Stop line is an output generated by the state
analyzer to indicate the run/stop status of the analyzer hardware. Its
output polarity can be programmed in the Format Menu as either
high for run and low for stop, or vice versa.

Real-Time Programmable Outputs

The Real-Time Programmable Outputs, labeled RPO1 and
RPO2 on the clock probe, are user-programmable outputs. They can
be programmed to change value with the transitions from state to
state while the analyzer is running. The RPOs are programmed in the
Trigger-Store Menu, where you define what logic levels the RPOs
should output at each state transition.
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E TRIGGERING OPTIONS

The flexibility of the Interactive State Analyzer, which provides
you with the tools for homing in on the sources of problems, is based
on its programmable state machine. Here are its key features:

B Fifteen independent states controlling triggering and state
sequencing, storage qualification, and three programmable
external outputs (the RPOs) and the Crosslink line (the CL).

B Two word recognizers per state to control triggering, state
sequencing, and the programmable outputs.

B Two word recognizers per state for data storage qualification.

You can program the fifteen states to detect sequences of
events, including branching sequences. Six variations of IFTHEN-
ELSE programming logic are available, as shown in Figure 4-8.

A. IF <event> OCCURS (1-4096) TIMES THEN (GOTO <state> or TRIGGER).

B. IF <event> OCCURS (1-4096) TIMES THEN (GOTO <state> or TRIGGER).
ELSEIF <event> OCCURS ANYTIME THEN (GOTO <state> or TRIGGER).

C. IF <event> OCCURS AFTER (1-4096) (SAMPLE or STORE) CLOCKS THEN
(GOTO <state> or TRIGGER).

D. IF <event> OCCURS AFTER (1-4096) (SAMPLE or STORE) CLOCKS THEN
(GOTO <state > or TRIGGER).
ELSEIF <event> OCCURS ANYTIME THEN (GOTO <state> or TRIGGER).

E. IF <event> OCCURS BEFORE (1-4096) (SAMPLE or STORE) CLOCKS THEN
(GOTO < state> or TRIGGER).
ELSE (GOTO <state> or TRIGGER).

F. IF <event> OCCURS BEFORE (1-4096) (SAMPLE or STORE) CLOCKS THEN
(GOTO <state> or TRIGGER).
ELSEIF <event> OCCURS ANYTIME THEN (GOTO <state> or TRIGGER).

M Figure 4-8. IFTHEN-ELSE Triggering Options.
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The simplest trigger mode is mode A:

IF <event> OCCURS (1-4096) TIMES THEN (GOTO

<state> or TRIGGER).

In this mode, events are counted until the total matches the
preset value, and then the action is taken. Like all versions of the
state program, until the IF or ELSEIF condition occurs, data is stored
according to the storage definition specified below the two IF-THEN-
ELSE definitions in each state. When the definition is satisfied, control
is transferred to another specified state or the system is triggered
(which means that acquisition ends, subject to the trigger position
programmed at the top of the Trigger-Store Menu). During this transi-
tion the Real-Time Programmable Outputs (RPOs) and the Crosslink
(CL) are set to the new values defined in the state you are leaving.

Trigger mode A is useful for identifying particular events or
setting up looping conditions. For example, you could define the state
as follows:

IF RESET OCCURS 0001 TIMES THEN TRIGGER.

Data will be qualified and stored continuously until the
RESET is detected, and then acquisition will stop. Qualified data lead-
ing up to the RESET will be stored and displayed, so you can see
what caused this condition.

An additional ORed event added in mode B expands this
flexibility. The first event takes precedence over the second if the two
occur at the same sample.

Building on the preceding example, a more elaborate
definition is:

IF RESET OCCURS 0001 TIMES THEN TRIGGER

ELSEIF PROC1 OCCURS ANYTIME THEN GOT0 <2>,

where PROC1 stands for procedure 1 (so named in the Symbol
Menu).

Now we can look for occurrences of RESET that come before
PROCH1. If the GOTO <2> were changed to TRIGGER, we would be
looking only for RESET or PROC1 to occur before triggering.

Another valuable capability offered in mode C is counting
clocks. You count sample clocks (the five system clocks ORed
together to generate the master clock, according to specifications in
the Format Menu) or store clocks (the sample clocks that correspond
to storing qualified data).
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The addition of ELSEIF to mode C gives you mode D. Here's
a trick for setting up three ORed events:

IF ANY VALUE OCCURS AFTER 0001 STORE CLOCKS
THEN GOTO <2>

ELSEIF <event 3> THEN GOTO <2>

IF <event 1> OR <event 2> THEN STORE

Event 1 and event 2 cause their respective data to be stored.
When one store clock occurs, the top IF line is true. The ELSEIF line
is the third ORed event. The disadvantage of this technique is that,
for this state, only event 1 or event 2 data is stored. This mode is
useful for the ORed recognition of three events which move to
another state with less restrictive data qualification.

Modes E and F, using the BEFORE parameter, open a win-
dow of a specified number of sample or store clocks. If the event
occurs when the window is open, the first action will be taken. In
mode E, if the event fails to occur before the count is completed, the
second action is taken automatically. In mode F, the second action is
an ORed condition that can occur at any time before or after the
count is completed.

The following diagram illustrates the differences between
modes E and F.

Mode E Mode F
ELSE
enter second enter
state action  state
| _ n sample or store clocks| |, N sample or store clocks |

<event> THEN first action
<event 1> THEN first action

|<-ELSEIF <event 2> THEN second action—»

Let’s see how you can define a state or sequence of states
that tests indefinitely until a condition is met and the proper data
stored. Consider this state definition:

IF IOERR OCCURS BEFORE 0020 STORE CLOCKS THEN
TRIGGER
ELSEIF TRAP1 OCCURS ANYTIME THEN GOTO <next>,

where IOERR is an I/O error and TRAP1 is a procedure designed to
catch the error.
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This allows you to narrow in on a very specific problem. You'll
find out what causes the 1/0O error to occur within 20 qualified data
events of entering the state. The ELSEIF condition provides a way to
restart acquisition when the error has been handled properly.

Several additional examples of state machine programming
are described in detail in the demonstration exercises in Section 7.

N STORAGE QUALIFIER OPTIONS

Figure 4-9 illustrates the storage qualifier options available in
the state machine.

ALWAYS—> STORE

IF/name OCCURS THEN— > STORE

IF/name OR/name OCCUR THEN—> STORE
IF/name AND/name OCCUR THEN—> STORE
NEVER—> STORE

mo o ® >

M Figure 4-9. Storage qualifier options.

Two word recognizers are available for data storage qualifica-
tion in each state. The five modes listed in Figure 4-9 show the com-
binations available.

The simplest is mode A: always store all sampled data.

Mode E sets the state to never store data, just as mode A
sets the state to always store. Mode E is useful in conjunction with the
acquisition mode to store all state transitions (as specified in the
Trigger-Store Environment Submenu). Then the only storage is the
movement between states, that is, the causes of state transitions.

Mode B uses one event to qualify storage. The event can be
as loosely defined as a control line, such as store all I/O accesses or
all READ accesses, or it can be as tightly specified as a single data
value stored into a variable. Similarly, the NOT selection for the event
can also be loosely defined, for example, as store all bus cycles
except I/O cycles, or tightly defined, for example, as store when the
variable is written to a value that is not a given value.
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Mode C, the ORing of two events for storage, is useful for
more complex storage qualification. In MPA mode, you can see code
and stack information leading up to two separate procedures defined
by the two events. The ORed combination of two events can also be
used to obtain a range of addresses outside the strict binary range
with just one event.

For example, suppose you want to trace code accessing a
data array that starts at hexadecimal address 1240 and ends at 1284.
The address range can be split out as follows:

1240-127F, or 1280-1284

Event 1 is programmed to the value 1240 with a mask FFCO.
Event 2 is 1280 with a mask FFFC.

With MPA mode on, this storage qualification will display
code that accesses any element of the array. This ORing technigue
does not support full-range recognition, but it does permit an approx-
imate area of values that can cover the range required, although it
may overlap additional values.

Mode D, the ANDing of two events, may seem not to be use-
ful, because all channels are ANDed together to form one count. But
it is useful when one event recognizes one portion of the channels
and the other is set to a not value of another portion.

For example, to store all writes to address B7F2 with a data
value not equal to 20, you would program event 1 for address=B7F2
and event 2 for data=20. The following store line would provide this
setup:

IF <event 1> and / <event 2> THEN —> STORE

BN RUN (GO) MODES

Several run modes are provided by the Interactive State
Analyzer. These modes are selected in the Display Environment Sub-
menu, and they are started by pressing G for Go from the command
line. Each run mode is introduced below:

B GO ONCE—The analyzer gathers data until a trigger is
found. The acquisition continues untit memory is filled with
the specified amount of post-trigger data. The amount of pre-
and post-trigger is specified in the Trigger Position field in the
Trigger-Store Menu.

B GO FOREVER—The analyzer takes successive acquisitions.
This mode is often used while viewing either the Display or
Histogram Menu. The analyzer updates the display or histo-
gram automatically with each new acquisition.
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B GO TIL ACQ = REF—After each acquisition, the analyzer
compares acquisition data to the contents of reference mem-
ory. The acquisitions continue until the two memories match.
(The comparison parameters are set up in the Display
Environment Submenu.)

B GO TIL ACQ < > REF—After each acquisition, the analyzer
compares acquisition data to the contents of reference mem-
ory. The acquisitions continue until a difference between the
memories is found.

Both GO TIL ACQ = REF and GO TIL ACQ < > REF can
be used to help isolate intermittent problems.

In addition to the above modes, the state analyzer provides a
special feature that lets you acquire data until a memory overflow is
detected. This feature is useful when you cannot establish an
appropriate trigger. Once started, the analyzer periodically checks
acquisition memory and stops acquisition the first time it detects a
memory overflow condition.

HE STATE DISPLAY & ANALYSIS

Once data is acquired, you can use the Display Menu to
view the data in a columnar, radix format. You can also make acquisi-
tion and reference memory comparisons.

State Display

The organization of the Display Menu is set up through the
Format Menu. You can organize incoming channels into logical
groups, with each group containing from one to 32 channels. You
can also name the groups and specify their display radices as hex-
adecimal, octal, binary, or ASCII.

The Display Menu shows the data in columns that reflect the
selected channel groups and their radices. Special command-line
functions are provided that allow you to scroll the display window to
the portion of memory you are interested in. You can page back-
wards and forwards through memory, or you can jump to any specific
memory location.

Reference Memory Comparisons

At any time, you can transfer acquisition data to the reference
memory, then compare new acquisitions with old. The boundaries of
this data transfer and comparison are set up through the Display
Environment Submenu.
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Display modes are available that let you view acquisition and
reference memories separately, or in comparison. When viewed in
comparison, the two memories are displayed side by side and any
differences between them are highlighted.

I HISTOGRAM OVERVIEW DISPLAYS

A special feature of the state analyzer is its Histogram Menu.

In this menu, you can perform range-activity measurements
of acquired data.

The Histogram Menu works in the following way. You define
up to 16 address or data ranges for a specific channel group. The
state analyzer then calculates and graphically displays the percentage
of acquired data that falls into each range.

Additional functions are provided that allow you make con-
tinuous acquisitions while in this menu. This way, you can dynami-
cally monitor the system under test and observe any shifts in activity
levels.

I STATE AND TIMING TOGETHER MODES

If you have both the Interactive State Analyzer and the Model
2200 Interactive Timing Analyzer installed in your gAnalyst, vou can
use them together in time-aligned acquisition modes. The pAnalyst
provides a full range of cross-arming and cross-triggering capabilities.

Refer to Section 6, State and Timing Together, for a detailed
discussion of how to use these two analyzers together.
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Using this section. This section details all facets of the menu struc-

tures used in the Interactive State Analyzer. It covers the uses,

mechanics, and applications of each menu, both in total and in their

component parts.

It is recommended that first-time users read the entire section, then

later use it as a reference guide.
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What are Menus?
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I MENU STYLE

In Northwest Instrument Systems’ products the word menu
takes on extended meaning. The following paragraphs introduce you
to our way of implementing menus.

What are Menus?

Traditionally, menu has referred to a simple, one-dimensional
list of function or command options. This is also true for the Interac-
tive State Analyzer, but menu also refers to a more visual, two-
dimensional method of displaying selectable or programmable items.
Fields within a menu may have multiple choices associated with
them.

The command line is a list of directives or operations that
appears at the bottom of the screen. Typically, these commands
move the system from one menu to another, or initiate specific actions
within the system or the menu currently displayed.

When you are in the edit mode, the edit prompt line appears
in place of the command line. This line indicates the acceptable edit
choices for a specific field. The following subsections will have more
details about the command and edit modes.

Command and Edit Modes

In the following pages and in using the state analyzer itself,
you will notice several command options. One important item to
remember is that there are two distinct menu modes:

B Edit—to set up or change a programmable field within a
menu, you must be in the edit mode.

B Command—to run the analyzer as programmed, you must
be in the command mode. Other functions of this mode
include viewing collected data, using various tools to analyze
the data, storing the collected data, and so on.

Visual and Audio Cues

The state analyzer keeps you informed of what it is doing
through several reserved lines at the bottom of the screen.

At the bottom of the screen is the command line. This line
shows what commands are currently available. Mnemonic key assign-
ments are used wherever possible in this line. For example, you
would press E to enter the edit mode, G to go, M to list the menus
available, and so on. Keep an eye on this line; the scope of available
commands can change from mode to mode and menu to menu.
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The next line up from the bottom displays errors, warnings,
and other messages. Appearance of text on this line is accompanied
by some audible signal. A short clicking sound indicates that addi-
tional information has been displayed. A beep indicates a warning, a
potential error condition, or an error condition. When you hear a click
or beep, refer to this line.

Menu Flow and Hierarchy

Figure 5-1 shows the basic structure of the state analyzer
menus.

Note that once you are in the Format Menu you can freely
jump from menu to menu. (The bold line to the Format Menu indi-
cates the first-time path taken from the Configuration Menu.)

You enter a menu by pressing M for Menus from the com-
mand, then by pressing the first letter of the menu name. For exam-
ple, T for Trigger-Store. You enter an environment submenu by
pressing V for enVironment from the command line, then by pressing
the first letter of the submenu name.

POWER-UP
OR
BOOT

00842-027

CONFIGURATION
MENU

STATE ANALYZER

FORMAT SymaoL TRIGGER-STORE DISPLAY 1/0
MENU MENU MENU MENU MENU

TRIGGER-STORE DISPLAY
ENVIRONMENT ENVIRONMENT

B Figure 5-1. Menu Flowchart.
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Programming Fields Within Menus
As you will see later on, there are a lot of things that you can

program in any menu to make the analyzer perform as needed.
Some basic conventions have been followed throughout the state
analyzer system.

1.

field:

To change a programmable field, you must be in the edit
mode. You can only enter the edit mode when the Edit com-
mand appears on the command line at the bottom of the
screen.

Pressing the escape key exits the edit mode and returns you
to the command mode.

Once you are in the edit mode, fields that appear in reverse
video are programmable. The field that can be modified will
blink.

Many of the fields are programmed by making selections
from a predetermined list of options. When prompted by the
edit prompt line “SPACE scrolls through choices,” all you
need to do is press the space bar to view and select the
options.

When the desired option appears, you can move to another
field by using the cursor keys, the return key, or the tab key.
Or, you can leave the edit mode by pressing escape.

In command or edit mode, your options are listed on the bot-
tom line. of the screen. When in doubt about what do next,
consult this line. <SP> at the end of the line means that the
list of command choices is too long to fit on one line. Press
the space bar to see the remaining choices.

Conventions of Use
In edit mode, there are several ways to move to the desired

Four Cursor These keys move the screen cursor to the nearest
(arrow) Keys  programmabile field in the direction selected.

If the field is a text field, the left and right cursor keys
move the screen cursor through each individual
character position. At either end of a text field, an
additional left or right cursor key press moves the
screen cursor to the nearest field.

The up and down cursor keys move the screen cur-
sor to nearest field above or below the current field.
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Return or Either key moves the screen cursor to the start of the
Tab Key next field. If the screen cursor is in the last field in

the menu, either key will move the cursor to the first
field in the menu.

Control-Return  Either key moves the screen cursor to the start of the
or Shift-Tab Key previous field.

Escape Key This key exits the edit mode and returns you to the
command mode. If you have made an input error
prior to pressing the escape key, the system will not
exit the edit mode. Instead, it will advise you of the
problem and prompt for re-entry of the information.
Press the escape key again when the error condition
has been corrected.

Command Line Summary

In the command line, some groups of commands are sub-
ordinate to others and will only appear after the command has been
selected. (For example, the list of menu choices are subordinate to
the Menus command.)

The commands described in the following paragraphs are
the ones you will see and use most frequently. Additional commands
that are specific to a menu are covered in the appropriate portions of
this section, and are not described here.

Edit Press E to enter the edit mode. Edit mode must be
entered before any programmabile fields on the cur-
rent screen can be accessed and altered.

Once you are in edit mode, the edit prompt line
appears. This prompt line tells you what edit options
are available for a particular field.

Some edit commands are specific to a particular
menu or field within a menu. These edit commands
are covered in the appropriate portions of this
section.

Press the escape key to exit the edit mode and
return to the command mode.

ernvir Press V to call up the Environment Submenu selec-
tions. The command line will list the submenu
choices available. Refer to the appropriate portions of
this section for details on each submenu listed.
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Go Press G to start the instruments in the gAnalyst. The
go mode for the analyzer is determined by the Dis-
play Environment Submenu. Refer to that submenu
later in this section for a complete listing.

Menus Press M to call up the menu selections. The com-
mand line will list the menu choices available. Refer
to the appropriate portions of this section for details
on each menu listed.

[# NOTE
The User Menu and User Program Menu selections are not covered
in this manual. These menus are only available if you have designed
custom software for the Interactive State Analyzer.

Display Press D to enter the state analyzer’s Display Menu.
For details of this menu, refer to the appropriate por-
tion of this section.

User__display Press U to enter a display you have programmed to
work with the Interactive State Analyzer. (This type of
custom programming is not covered in this manual.)

?=help Press the ? (question mark) key to call up the
pAnalyst’s Help Information System. Once you are in
the Help system, use the command line choices to
move through the help text.

@ NOTE
The Help Information System is only available if you installed the
pAnalyst’s HELP DISK (refer to Section 3 of this manual).

<SP> Press the space bar to scroll through the command

line choices. This option appears only if the list of
choices is too long to fit on the screen.
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I OVERVIEW

The Configuration Menu is the first menu displayed by the
rAnalyst. It tells you the status of the pAnalyst hardware and software,
plus it gives you access to the pAnalyst’s various operating options.

The operating options available in the Configuration Menu
are dependent on the type of hardware you have installed in the
pAnalyst mainframe. This section describes the options available for
operating the Interactive State Analyzer only. Section 6 of this manual
describes the options available for operating the state analyzer in
conjunction with the Model 2200 Interactive Timing Analyzer.

EE OPTION SELECTIONS

Figure 5-2 shows the Configuration Menu and its operating
options. Use the numbered callouts in this figure as a reference while
reading the following paragraphs. To select an option, simply move
the screen pointer to that option, then press the return key.

00842-028

Northwest Instrument Systemws, Inc.
Beaverton, Oregon

Sof tware version: 1.60
== Configuration Menu

MNALYST hardware available

dptions Wlot # Board type
BAState Analyzer

Interface

State Analyzer Controller 4K
State Memory - 32 ch. x 4
State Memory - 16 ch. x 4K

Help information

Enter new MNALYST address [DE}
Return to user level program
Return To DOS

MNALYST Selftest

~2O BT

YCommand: Cursor keys move the painter, (RET) celects the option, ?:chelp

B Figure 5-2. The Configuration Menu and its selectable options.
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(1) state Analyzer

Select this option to enter the menus that control the Interac-
tive State Analyzer. If the system has just been started up, the
wrAnalyst will enter the state analyzer's Format Menu; otherwise, it will
enter the last state analyzer menu used.

You'll find detailed information about how to use the state
analyzer menus later in this section.

(2 Help Information

Select this option to enter the pAnalyst’s Help Information
System. The pAnalyst will display general information about the state
analyzer, its menu conventions, and its keyboard mechanics.

In addition to this option, you can use the ?=Help command
to obtain specific information about each option selection. Simply
move the screen pointer to the option under question, then press the
? (question mark) key.

(3) Enter New pAnalyst Address

Select this option only if you need to enter a new memory
range for the PC interface board (see Section 2’s Installing the PC
Interface Board subsection).

¥ NOTE
This option is only available on system start-up. It will not be availa-
ble once any of the state analyzer menus have been viewed or
used.

The default setting for this option is DE hexadecimal, which
matches the default setting of the PC interface board. If you have
changed the setting on the interface board, enter the corresponding
2-digit code, in hexadecimal notation, into this option’s field.

If the pAnalyst SYSTEM DISK is not write-protected, the
rAnalyst stores the new address value. This way, whenever you
restart the system, the new address is automatically entered.

(@) Return to User Level Program

If custom software is installed, you can use this option to
return to your program.
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(5) Return to DOS

Select this option to return to the DOS operating software.
The pAnalyst will prompt you with a message reading:

““Have you saved your SETUP and DATA? Do you really want
to return to DOS (y/N/?)”’
This message is a reminder that once you leave the Configu-
ration Menu to return to DOS, all menu setups and memories are
lost.

If you have already saved your setups via the state
analyzer’'s I/0O Menu, or if you don’t want to save your setups, press
Y for Yes. The pAnalyst will exit to DOS.

If you want to save your menu setups and have not yet done
so, press N for No. Then enter the state analyzer’s /O Menu and
save your setups. When you're finished, return to the Configuration
Menu and exit to DOS.

[ NOTE
Procedures for using the I/O Menu are provided later in this section.

(6) pAnalyst Selftest

Select this option if you want to run the pAnalyst’s internal
diagnostics. These diagnostics perform a first-fault, static test of the
pAnalyst boards. They take several minutes to execute.

While the diagnostics are being executed, the pAnalyst
updates the display screen to tell you which board is being tested
and the results. If no faults are found in the board being tested, the
pAnalyst will tell you that the board has passed the selftest. If a fault
is found, the pAnalyst will display a coded message similar to that
shown in Figure 5-3.

If a board fails the selftest, contact Northwest Instrument Sys-
tems, Inc.

5-12



I 5 Configuration Menu

MODEL 2100

00842-029

Northwest Instruwent Systems, Inc.
Beaverton, Oregon

. Sof tware versi
Configuration Menu

MNALYST hardware available
Options wlot # Board tupe

State Analyzer . Interface

Help information . State Analyzer Controller 4K
Enter new MAMNALYST address [DE] . State Memory - 32 ch. x 4K
Return to user level program . State Memory - 16 ch. x 4K

Return To DOS T
2 MNALYST Selftest .-

uarmng [SA 32 channel wewory board walfunction: Ui4 lit5 failed zeros test

yCommand! Cursor keys move the pointer, (RET) selects the option, 7-help

W Figure 5-3. An example of a selftest error.
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N OVERVIEW

The Format Menu allows you to set up acquisition parameters
for the system under test and to format acquired data.

In this menu, you define the state analyzer’s flexible clocking
scheme. Five sample clocks are ORed to make up the master clock.
Two hold clocks allow you to delay, or stretch, data until a valid sam-
ple clock samples the data. A combination of sample and hold clock-
ing and the multiplexed data acquisition mode enable you to capture
data from multiplexed systems.

For the clock probe, you can set the polarity of the run/stop
line. For the data probes, you can specify multiplexed or non-
multiplexed data acquisition.

To make the Symbol and Display Menus easier to interpret,
you can assign labels to channel groups, specify their appropriate
radix and polarity, and predetermine their display order. This subsec-
tion explains how you use the Format Menu to perform all of these
activities.

B MENU FIELD SELECTIONS

Figure 5-4 illustrates a typical Format Menu display. You enter
this menu by pressing M for Menu, then F for Format from the com-
mand line.

Use the numbered callouts in Figure 5-4 as a reference while
reading the following field descriptions. To make any changes to a
field, you must be in edit mode (press E for Edit), and you must have
the screen cursor positioned in the field.

If the HELP DISK is installed, you can use the ?-Help func-
tion to obtain information about a specific field. To do this, enter the
edit mode, then move the screen cursor to the desired field and
press the ? (question mark) key.
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00842-030

® ® @

y

—_ FORMAT MINU Y WALY] ————— STOPPED

) : [smu: CLOCK S1 or §2 onr S3 or $4 or S5
SLOPE: [ OFF I OFF |
© [HOLD CLOCK M1 H2
| POLARITY: na | RUN/STOP: MAZAIMN

GROUP ASSIGNMENT

ISLOT  MiX HOLD CLX 5432109876543218-1sb
1L BOE ‘S 000 CLILLELE 1s

3 B L X L

®
®

@ DISPLAY ORDER: IWECCHEM =

SIATE
EXT INPUT

JEdit: Enter nawe using any printable characters\\?-help

® @ @0

M Figure 5-4. The Format Menu and its field selections.

(1) Name

This field lets you name your menu setups. The name you
enter here will appear at the top of all other state analyzer menus,
and it will be automatically stored with any menu setups or memories
in the I/O Menu.

The default name in this field is ISA 2100. You can change
this to any other name using up to eight characters. A useful name
might be the name of the microprocessor or test procedure you are
working with, such as 8086__SYS or MEMCHECK.

(2) sample Clock Slope

These fields are used to establish the synchronous, master
sampling clock. The five sample lines, labeled S1—S5, are provided
via the clock probe attached to the state analyzer's controller board.
Each line provides a maximum sampling rate of 10 MHz.

You can use one or all of these sample lines to define the
master clock. The lines work together in an ORed condition.
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Using the space bar, you can set the polarity of any sample
line to:

M + (positive polarity)—data is sampled on the signal’s rising
edge.

M — (negative polarity)—data is sampled on the signal’s falling
edge.

B OFF—the sample line is not used.

[ NOTE
If you turn a sample line off, make sure that the line is physically dis-
connected from any signal source. Otherwise, it may cause interfer-
ence with the other sample lines.

Positive vs Negative Clock Polarity. Figure 5-5 illustrates
the difference between positive and negative clock polarity.

When positive polarity is selected for a clock, the data is
sampled on the clock’s rising edge, and the pulse width for the clock
is defined from falling edge to rising edge. When negative polarity is
selected for a clock, the data is sampled on the clock’s falling edge,
and the pulse width for the clock is defined from rising edge to fall-
ing edge.

00842-031

SLOPE S
1=
' - LI
K - 1

SLOPE S2=- __J_—l____l___-‘____..

M Figure 5-5. Sample clock polarity.
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Overlapping Clocks. The five sample clocks are ORed to
produce the master clock. When the sample clocks do not overlap in
time, they produce a master clock consisting of pulses contributed by
each of the sample clock pulses. When the sample clocks do over-
lap, the master clock combines the pulses to create a longer pulse.

An example of overlapping sample clocks is provided in
Figure 5-6. Data sampling occurs on the rising edge of the master
clock (MCLK).

00842-032

S1
POL1=H | I I |

S2

POL2=H _'—_']__J l____]'_"

T
MCLK ———1 J_—-l_—_——

DATA IS SAMPLED AT THE POINT INDICATED BY t

M Figure 5-6. Overlapping sample clocks.

(3 Hold Clock Polarity

These fields are used to set the polarity of the two external
hold clocks. The hold clocks, labeled H1 and H2, are provided by
the clock probe. Using the space bar, you can set the polarity of
either hold clock to:

B + (positive polarity)
B - (negative polarity)
B X (off)

Depending on how the hold clocks are being used, the
selected polarity may refer to level or edge clocking. (For details, see
Hold Clock field, callout number 7.)
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(4) Run/Stop

This field lets you program the polarity of the Run/Stop line.
The line is an open collector output from the clock probe, and it is
used to indicate to external hardware when the analyzer is running
(acquiring data) and when it is stopped.

Using the space bar, you can set the polarity of the
Run/Stop line to:

B HI/LO—the line is high when the analyzer is running and low
when it is stopped.

B LO/HI—the line is low when the analyzer is running and high
when it is stopped.

(5) uSlot (Probe Identifiers)

This menu column is not a programmable field. Rather, it
serves as a probe identifier for the MUX, Hold Clock, and Chan-
nel/Group Assignment fields (see callout numbers 6, 7, and 8).

In this column, each probe is identified by its slot number.
An L indicates the lower probe on a 32-Channel Memory Board,
while a U indicates the upper probe. A 16-Channel Memory Board
has only one probe, so there is not an L or U designation.

(6) MUX (Multiplex)

These fields allow you to establish multiplexed or non-
multiplexed acquisition for each data probe.

Using the space bar, you can set each probe to:
B YES—the probe acquires multiplexed data.
B NO —the probe does not acquire multiplexed data.

When you first attempt to set a probe’s MUX field to YES,
the pAnalyst will prompt you with the following message:
““Change channel assignments to keep groups contiguous? (y/N/?)”

This message is a reminder that when a probe is set to multi-
plexed acquisition, its eight most significant channels are ignored
and removed from any channel groups. The multiplexed data is
acquired in two phases on the eight least significant channels.
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Verify that you want to select multiplexed acquisition by press-
ing Y for yes. The probe channels will be automatically rearranged as
shown below.

5432109876543210
XXXXXXXX Least significant
XOOXXXXX channels acquire data
in two phases.
Most significant channels are ignored
and deleted from any groups.
[ NOTE
Multiplexed Clocking and channel-to-group assignments are dis-
cussed under the next two menu fields, Hold Clock and Channel/
Group Assignments, callout numbers 7 and 8.

(@) Hold Clock

These fields are used to assign the hold clocks, H1 or H2, to
specific data probes.

The characteristics of the two hold clocks are determined by
the polarities set up in the Hold Clock Polarity fields (see callout num-
ber 3). Table 5-1 describes the various hold-clock selections, and
explains when they are available for use.

When acquiring non-multiplexed data, you can program the
probe’s Hold Clock field to any of the available selections listed in
Table 5-1.

When acquiring multiplexed data, you can program the Hold
Clock field for the first data byte to any available selection, but you
cannot program the Hold Clock field for the second data byte. As
shown below, the second data byte’s Hold Clock field is always set
to H2 (either HI=PASS or LO =PASS, depending the H2 polarity).

HOLD CLK  5432109876543210

Byte 1 (programmable) X XXXXXXXX
Byte 2 (non-programmable) H2 XOOKXXXXX

A detailed example of how to use the hold clocks is
provided in Section 7 of this manual.
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H Table 5-1: Hold Clock Selections

Field Selection Description

X This selection is always available. It turns the hold clock
field off. The probe will acquire data using the master
sampling clock only.

H1 X This selection is available when the H1(H2) hold clock is
(H2 X) turned off (X) in the Hold Clock Polarity field. It has no
affect on acquisition. The probe will acquire data using
the master sampling clock.

H1 A EDGE | This selection is available only if the H1(H2) hold clock is
(H2 A EDGE) | set to a positive (+) polarity, and if you are using a
32-channel memory board. (16-channel memory boards
only allow level clocking).

With this selection, the probe will latch data on the rising
edge of the hold clock, then hold it until a master sam-
pling clock occurs.

H1 VvV EDGE | This selection is available only if the H1(H2) hold clock is
(H2 V EDGE) | set a negative (-) polarity, and if you are using a
32-channel memory board. (16-channel memory boards
only allow level clocking).

With this selection, the probe will latch data on the fall-
ing edge of the hold clock, then hold it until a master
sampling clock occurs.

H1 HI=PASS | This selection is available when the H1(H2) hold clock is
(H2 HI=PASS) | set to a positive (+) polarity.

With this selection, the probe will pass data to its latches
while the hold clock’s level is high, then hold that data
while the hold clock’s level is low. The data will then be
clocked into memory when a master sampling clock
occurs.

H1 LO=PASS | This selection is available when the H1(H2) hold clock is
(H2 LO=PASS) | set to a negative (—) polarity. With this selection, the
probe will pass data to its latches while the hold clock’s
level is low, then hold that data while the hold clock’s
level is high. The data will then be clocked into memory
when a master sampling clock occurs.
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Channel/Group Assignments

These fields let you organize data channels into meaningful
display groups. Seven groups, labeled A—G, are available for use.
Each group can contain up to 32 channels.

To assign a channel to a group, simply enter the group letter
into the channel’s field. To set a channel to don'’t care, enter an X.

All channels within a given group must be contiguous; that
is, they must be linked from least significant bit (Isb) to most signifi-
cant bit (msb). The following paragraphs explain how to determine
the bit significance for both non-multiplexed and multiplexed
channels.

Bit Significance of Non-Multiplexed Channels. With non-
multiplexed channels, the least significant bit (Isb) is the lowest num-
bered channel of the lowest numbered probe. The most significant
bit (msb) is the highest numbered channel of the highest numbered
probe.

For example, if your display shows three probes, the bit sig-
nificance of their channel fields would read as:

5432109876543210

(lowest numbered probe) XXX XXXXXXXX «— Isb
XXX
msb —= XXXOXOXXXXXXX

Bit Significance of Multiplexed Channels. The bit signifi-
cance of the multiplexed channels is linked by first and second byte
acquisitions. The first bytes (the top channel fields) of all multiplexed
probes are linked together, and so are the second bytes (the second
channel fields).

For example, suppose you were using two probes to
demultiplex a 16-bit address/data bus. The channels of the two
probes would be linked as shown below:

5432109876543210

Probe Byte 1 AAAAAAAA Isb
Byte 2 DDDDDDDD l Isb
Probe l
Byte 1 AAAAAAAA msb
Byte 2 DDDDDDDD msb
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(9) Group Name, Polarity, and Radix

These fields are used to assign names, logic polarities, and
radices to your channel groups.

Enter a group name using up to eight characters. Useful
names might be ADDRESS, DATA, STATUS, CONTROL, etc.

Select a group’s polarity using the space bar. Choices
include: positive (+) or negative (- ). If positive polarity is selected,
the Display Menu will show data above the probe threshold as high
(1) and data below the probe threshold as low (0). If negative polarity
is selected, the Display Menu will show data above the probe thresh-
old as low (0), and data below the probe threshold as high (1).

(" NOTE
The Trigger-Store Menu automatically adjusts its word recognizers to
match the selected polarity.

Select a group’s radix by using the space bar. Choices
include: HEX (hexadecimal), OCT (octal), BIN (binary), or ASC
(ASCIN. If ASCII is selected, only the seven least significant bits of
the group determine the ASCII character (see Appendix A at the
back of this manual).

STATE and EXT INPUT Groups

These groups are not programmable. They are reserved for
status information that is always acquired and available for display.
The STATE ‘group is reserved for trigger-store state information, while
the EXT INPUT group is reserved for data received via the External
Input connector.

@1) Display Order

This field is used to specify the display order of the channel
groups. You can assign any order to the groups using the characters
A—F, S, and I. The selected group order is then reflected in the
Symbol and Display Menus.

You can also inhibit the display of any group by entering an
X for don'’t care. The inhibited group does not appear on the state
display, but it is still available for defining word recognizers in the
Symbol Menu.
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E OVERVIEW

The Symbol Menu enables you to program values associated
with the names you've assigned to channel groups in the Format
Menu. Once the values are assigned, the symbols can be used in
the Trigger-Store Menu and the Display Environment Submenu as
identifiers for word recognizers and find words. This means you can
refer to user-created events by name throughout the menu setups,
making them easier to read and understand.

When working in the Symbol Menu, you may enter the sym-
bol name, enter the value you wish to assign to the name, insert a
line to add a new symbol to an already filled-in table, or delete a line
that is in error or is no longer needed.

A symbol table is created in one of two ways. You can create
symbols in the Trigger-Store Menu, and then go back and enter their
values into the Symbol Menu. (This is the more usual approach,
because it's easier.) Or you can first create symbols and values in the
Symbol Menu, and then enter the symbols by name in the Trigger-
Store Menu as part of the triggering and qualification conditions. You
can also buffer data from the Display Menu and use it to assign a
value to a symbol.

This subsection shows you how to use the Symbol Menu to
enter new symbols or modify existing symbols.

B MENU FIELD SELECTIONS

Figure 5-7 illustrates a typical Symbol Menu display. To enter
this menu, press M for Menu, then S for Symbol from the command
line.

Use the numbered callouts in Figure 5-7 as a reference while
reading the following field descriptions. To program a menu field, you
must be in the edit mode (press E for Edit), and you must have the
screen cursor positioned in the field.

If the pAnalyst's HELP DISK is installed, you can use the
?=Help function to obtain information about a specific field. To do
this, enter the edit mode, then move the screen cursor to the desired
field and press the ? (question mark) key.
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00842-033

STOPPED

CL
BIN BIN
X

—

X
X X
1 1
"} "}
X X
X X
X X
X X
1 1
Q [’]
X X
a i

YEdit: (enter symbol name) (ln):insert {Del)=delete AT=toggle mask *B-unBuffer

® ®

B Figure 5-7. The Symbol Menu and selectable fields.

(1) Name

This field is used for entering, deleting, or modifying symbol

names.

A minimum symbol table consists of two symbol names: Any
Value and Any Name. These two names are automatically entered
into the symbol table at system start-up.

The Any Value name is a permanent symbol that cannot be
modified or deleted. It will always reside at the top of the symbol
table. Its value is made up of all don’t care (X) entries and it can be
used to match any event in a trigger-store state. The second default
symbol, Any Name, can be modified but not deleted.

To insert a new symbol name, move the screen cursor to an
existing symbol name (e.g., Any Name). Then, press the insert key.
A new, blank Name field will appear at the cursor location. Enter any
desired name up to nine characters.
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To modify an existing symbol name, simply enter a new name
over the old one.

To delete a symbol name, move the screen cursor to the
Name field of the symbol you want to delete. Then, press the delete
key. Both the symbol name and its value will be deleted from the
table.

[ NOTE
If you try to delete a symbol name that is currently being used by a
menu, the gAnalyst will ask you to confirm the operation by pressing
Y for Yes. Menus that use symbols include the Trigger-Store and
Histogram Menus, and the Display Environment Submenu.

(2) Data Values

These fields are used for assigning data values to the symbol
names.

[ NOTE
An alternate procedure for entering symbol values is discussed
under callout number 4, unBuffer.

The column headings above the data value fields correspond
to the channel groups and radices assigned in the Format Menu.
When entering values, you must use the appropriate radix notation,
as defined below:

W HEX—Enter 0 through F, or enter X for don’t care.
B OCT—Enter 0 through 7, or enter X for don’t care.
B BIN—Enter 0 or 1, or enter X for don’t care.

B ASC—Enter an ASCII character or control character (see
Appendix A at the back of this manual).

A special condition may arise when you are entering a value.
The first digit entry may have fewer legal values than what is usually
available under the radix. This occurs when the number of channels
assigned to the group is fewer than what is expected by the radix.

For example, a group may have six channels and a hexa-
decimal radix. This would mean that the first character in the group
can only have a value of 0 through 3, or X.

If such a condition should arise, the message line at the bot-
tom of the screen will prompt you accordingly.
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(3) unBuffer

As an alternative to typing in data values, you can use this
command to transfer a data value directly from a line in the state
display.

To use this command, you must first go to the Display Menu
and enter one of the display lines into the buffer (see the Display
Menu later in this section).

Once you have buffered a line, return to the Symbol Menu.
Position the screen cursor in the Name field of the symbol you want
to receive the buffered value. Then, press Control-B ( » B) for
unBuffer.

The buffer can only hold one line, so if you wish to make
several entries this way, you must return to the Display Menu after
one unbuffering operation, place another value in the buffer, go back
to the Symbol Menu, and enter the next buffered value.

(4) Toggle Mask

The Control-T (* T) Toggle Mask command lets you set
individual masked bits without changing their radix to binary. The
command toggles between masked and non-masked values. With
masked values, the symbol value and mask are split into two lines,
and with non-masked values they are merged.

Each symbol may be thought of as containing two words.
The first word is the value of the symbol, and the second word, or
mask word, represents which channels are considered as part of the
value (cares) and which are not (don’t cares). Care bits are
represented by 1 and don’t care bits by O.

It is usually convenient to define a symbol as having a
specific value in a manageable radix. For example, suppose you
were looking for modifications made to hexadecimal addresses in the
range D8 to DF. It's much easier to deal with D8 than with its binary
representation 11011000. In binary radix, you could define a word to
cover the hexadecimal range D8 to DF as 11011XXX. Then in hex-
adecimal you could define the symbol for the address D8 and assign
a mask value F8. The lower three bits are treated as don’t cares, but
the readability and sense of address D8 are preserved.

For non-masked symbols, enter X into a character position to
define the don't care. Depending on the radix of the character posi-
tion, the don’t care may apply to one or more bits. For example, an
X entered into a hexadecimal character sets all four bits of the
character to don't care.
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When merging the symbol value and symbol mask, you may
generate a question mark (?) character as part of the value (see Fig-
ure 5-8). The question mark indicates that some bits within the bound-

' ary of that character (determined by the radix) are set to don't cares.
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SYMBOL MEMI  Demo32 ——————  STOPPED
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YEdit: (enter symbol name) {Ins)-insert (Del)=delete ~T=toggle mask “B=unBuffer

M Figure 5-8. The Toggle-Mask Option.
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(5) Insert and Delete

These two commands are useful when you are entering sym-
bol names. By pressing the insert key, you can insert a new, blank
Name field at the screen cursor location. Conversely, by pressing the
delete key, you can delete the symbol Name field and its value.

For more information about inserting and deleting symbols,
refer back to callout number 1, Name.
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I OVERVIEW

The Trigger-Store Menu is used to determine which data is
stored in memory, and when. You can set up as many as 15 trigger
states, with four states displayed on the screen at one time. These
states can be used independently, or they can be combined in any
sequential or branching order.

Within each state, you can specify one or two word recog-
nizers for defining IFTHEN-ELSE triggering conditions, and you can
specify one or two word recognizers for defining storage qualification.
You can also assert the Real-Time Programmable Outputs (RPOs) and
Crosslink (CL) output for interaction with the system under test.

In the rest of this subsection, you'll find detailed information
on how to use the Trigger-Store Menu to set up the various triggering
and storage qualifier conditions.

[ NOTE
In portions of this subsection, reference is made to parameters
established within the Trigger-Store Environment Submenu. We will
discuss these parameters and show how they are used in the next
subsection.

BN MENU FIELD SELECTIONS

Figure 5-9 illustrates a typical Trigger-Store Menu display. You
enter this menu by pressing M for Menu, then T for Trigger-Store
from the command line.

Use the numbered callouts in Figure 5-9 as a reference while
reading the following field descriptions. To change a menu field, you
must be in the edit mode (press E for Edit), and you must have the
screen cursor positioned in the field.

If the pAnalyst's HELP DISK is installed, you can use the
?=Help function to obtain information about a specific field. To do
this, enter the edit mode, then position the screen cursor in the
desired field and press the ? (question mark) key.
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00842-035
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selected symbol

JEdit: {enter name of state to bhpanch to)} ASzscroll theu states

B Figure 5-9. The Trigger-Store Menu and its selectable fields.

(1) Trigger Position

This field is used to position the trigger in acquisition mem-
ory. Using the space bar, you can select:

B BEGIN—the trigger is delayed by 4082 words.
B CENTER—the trigger is delayed by 2047 words.
B END-—the trigger is delayed by 13 words.

B DELAY <0—4096>—the trigger is delayed by the specified
number of words.

The total acquisition memory depth is 4096 words. Data
acquired before the trigger is called pre-trigger data, and data
acquired after the trigger is called post-trigger data.

The amount of pre-trigger data acquired in memory depends
on how quickly the trigger occurs. The state analyzer looks for a trig-
ger immediately; it does not wait until memory is full.

5-30



I 5 Trigger-Store Menu

MODEL 2100

[ NOTE
When the state analyzer is operating in the MultiplePreview Acquisi-
tion (MPA) mode, the only trigger position available is DELAY
<0—4096 >. (Refer to the Trigger Environment Submenu contained
later in this section.)

(2 State

This field is used to name, insert, or delete trigger states.
Altogether, there are 15 trigger states available for use. Each state
provides two word recognizers for establishing trigger conditions,
and two word recognizers for establishing storage qualification.

To insert a state, move the screen cursor to a current State
field, then press the insert key. The current State field will move

down one position on the screen, and a new, blank State field will
appear at the cursor location.

[ NOTE
You can also create a new state by entering the name of the state
into one of the GOTO fields (see callout number 3).

To name a state, enter up to five characters. To rename an
existing state, simply enter the new name over of the old one. The
pAnalyst will ask you to confirm the renaming by pressing Y for Yes
or N for No.

[ NOTE
When you rename a state, all references to that state (as in GOTO
trigger actions) will be automatically updated.

To delete a state, move the screen cursor to the State field
you want deleted. Then, press the delete key. The pAnalyst will
delete the state and its word recognizers.

[ NOTE
When you delete a state, all references to that state (as in GOTO
trigger actions) will default to the next sequential state. If there are
no next states, the references will default to their own state.

(3) 1st Word Recognizer

The 1st Word Recognizer can be used by itself, or it can be
combined with the 2nd Word Recognizer to form IF-THEN-ELSE trig-
gering conditions. The possible options for the 1st Word Recognizer
are listed below.

A. IF (/) <symbol> OCCURS (1-4096) TIMES THEN—> (GOTO
<state> or TRIGGER)

B. IF (/) <symbol> OCCURS AFTER (1-4096) (SAMPLE or STORE)
CLOCKS THEN —> (GOTO <state> or TRIGGER)
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C. IF (/) <symbol> OCCURS BEFORE (1-4096) (SAMPLE or
STORE) CLOCKS THEN —> (GOTO <state> or TRIGGER)

As you can see, each word-recognizer option has several
programmable fields. The following paragraphs describe how you
make entries into these fields.

Logical True or Not True (/) Field. Use this field to specify
whether the symbol used in the word recognizer is set to its logical
true or not true value. Your choices include:

M A blank field—the symbol is set to its true value and recogni-
tion will occur when the symbol value appears at the probe
tips.

B / (not)—the symbol is set to its not true value and recognition
will occur when any value other than the symbol value
appears at the probe tips.

Symbols. Use this field to enter the symbol you want to use
for word recognition. The value of the symbol is defined in the Sym-
bol Menu.

To use a symbol that has already been defined in the Symbol
Menu, simply enter the symbol’s name. If you can't remember all of
the available symbols and their names, you can use the Control-S
(~ 8) key to scroll through the symbols. Each symbol and its value
will appear at the bottom of the screen under the heading “selected
symbol.”

You can also enter a symbol that has not been defined in the
Symbol Menu. To do this, simply enter any name using up to eight
characters. The pAnalyst will then ask if you want to add the name to
the Symbol Menu. Press Y for yes.

When you are finished with the Trigger-Store Menu, you will
need to return to the Symbol Menu and enter the values for any new
symbol names you have created.

Occurrence Counter (1—4096). Use this field to set up the
word-recognizer counter. Depending on the word-recognition option
you've selected, the field may serve as an occurrence counter or a
time window. Valid entries into the field include 1—4096, inclusive.

The counter can be set to count SAMPLE or STORE clocks.
Sample clocks are defined by the master sample clock. Store clocks,
on the other hand, are not physical clocks. Rather, they are defined
by the words you have asked the analyzer to store (see Storage
Qualifiers, callout number 4).
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GOTO <state> or TRIGGER. Use this field to set up the
word-recognizer action.

When you set a word recognizer to GOTO, you must also
enter the name of a state. The name can belong to an existing state,
or it can be a new one. If you enter a new name, the pAnalyst will
ask if you want to insert a new state. Press Y for yes. Then go to the
newly entered state and define it.

[ NOTE
If you have already defined 15 states, the pAnalyst will not allow you
to insert a new state from the GOTO field. Instead, a message will
appear reading “no new states are available; must use an existing
state name.”

(4) 2nd Word Recognizer
The 2nd Word Recognizer can be used in conjunction with
the 1st Word Recognizer. It allows you to set up the IF-THEN-ELSE
triggering conditions outlined below.

A. IF (/) <symbol> OCCURS (1-4096) TIMES THEN —> (GOTO
< state> or TRIGGER)

ELSEIF (/) <symbol> OCCURS ANYTIME THEN —> (GOTO
<state> or TRIGGER

B. IF (/) <symbol> OCCURS AFTER (1-4096) (SAMPLE or STORE)
CLOCKS THEN —> (GOTO <state> or TRIGGER)
ELSEIF (/) <symbol> OCCURS ANYTIME THEN —> (GOTO
<state> or TRIGGER

C. IF (/) <symbol> OCCURS BEFORE (1-4096) (SAMPLE or
STORE) CLOCKS THEN —> (GOTO <state> or TRIGGER)

ELSEIF (/) <symbol> OCCURS ANYTIME THEN —> (GOTO
< state> or TRIGGER

D. IF (/) <symbol> OCCURS BEFORE (1-4096) (SAMPLE or
STORE) CLOCKS THEN —> (GOTO <state> or TRIGGER)

ELSE >(GOTO <state> or TRIGGER
As you can see, the various word-recognizer options have
several programmable fields, including: Logical True and Not True

(1), Symbols, and GOTO or TRIGGER actions. You program these
fields as specified under 1st Word Recognizer, callout number 3.
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(5) Storage Qualifiers

The third line of each state is used for establishing storage
qualifier conditions. These storage qualifier conditions determine
which data, if any, the analyzer will store while it is executing the
state. The possible options for the storage qualifiers are listed below.
ALWAYS > STORE
IF (/) <symbol> OCCURS THEN > STORE
IF (/) <symbol> OR (/) <symbol> OCCUR THEN —> STORE
IF (/) <symbol> AND (/) <symbol> OCCUR THEN —-> STORE
NEVER > STORE
Options A and B have no additional programmable fields.
Options B, C, and D have programmable Logical True and Not True
(/) fields and Symbol fields. You program these fields as specified
under 7st Word Recognizer, caliout number 3.

(6) RPO and CL Outputs

These fields let you assert the Real-Time Programmable Out-
puts (RPOs) and Crosslink (CL) signals.

moow>»

Real-Time Programmable Outputs (RPOs). The RPOs are
two output lines provided via the state analyzer’s clock probe. The
lines are labeled RPO1 and RPO2.

Using the space bar, you can set the RPOs to two bits
encoded as 0, 1, 2, or 3. The encoding works as shown in Table
5-2. A zero (0) corresponds to a low-level (open collector, actively
pulled down) output and a one (1) corresponds to a high-level (open
collector, resistively pulled up) output.

W Table 5-2: RPO Output Values

Field Selection RPO2 RPO1
0 0 0
1 0 1
2 1 0
3 1 1

The RPO values are output to the clock probe when a transi-
tion from the current state to the next state occurs. Thus, while data
is being acquired in a particular state, the RPO lines are set accord-
ing to the value in the previous state.

[ NOTE
The starting values of the RPOs are programmed via the Trigger-
Store Environment Submenu.
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Crosslink (CL). The Crosslink signal is output through the
CL BNC connector located on the back of the gAnalyst mainframe. It
is also output internally on the pAnalyst’s interconnect bus, and it can
be used for crosslink triggering between the state analyzer and other
pAnalyst products, such as the Interactive Timing Analyzer.

Using the space bar, you can program the Crosslink to out-
put a O (active low) or a 1 (open collector high). The Crosslink value
is output when a transition from the current state to the next state
occurs.

N SPECIAL COMMAND-LINE FUNCTIONS

As shown in Figure 5-10, the Trigger-Store Menu provides an
additional command-line function that is not available in other menus.

This command, labeled Scrollstates, lets you scroll backward
or forward through the defined trigger-store states. To use this com-
mand, press S. The display will scroll in the direction indicated by the
pointer (< or >) at the front of the command line. To change the
direction of the pointer to <, press the < (less than) or — (minus)
key. To change the direction of the pointer to >, press the > (greater
than) or + (plus) key.

You can also scroll through the trigger-store states by press-
ing the up and down cursor keys.

00842-036

TRé(T}%ER-STORE MEMI Demo32 TRIG POS: wAY vy STOPPED CL

Ligy
anything OCCURS @@L TIMES THIN 1
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Non-Mux CURS mg‘r ME THEN SGOTgENonux

fLowReset [y aull g TIMES THDC
i-Reset Nioull:y lllE THEN
TPREENE oF B TRIAMG 0CCUR TH

selected symbol

NAME Counter
Hi-Reset 5553

YCommand: Display Edit Go Menus Scroilstates enVir 2zhelp (SP)

B Figure 5-10. The Trigger-Store Menu’s Scrolistates command.
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EE OVERVIEW

The Trigger-Store Environment Submenu allows you to define
several supporting trigger parameters. While these parameters are
readily accessible, they have been placed in a submenu so that their
meanings are not obscured, and so that the main Trigger-Store Menu
is not cluttered.

In this submenu, you can set up Multiple-Preview Acquisition
to enhance the trigger’s storage qualifier functions. You can specify
whether the analyzer automatically stores all state transitions (i.e., the
events which cause the analyzer to move from one state to another).
Plus, you can establish starting values for the trigger states and the
Real-Time Programmable Outputs (RPOs).

In the rest of this subsection, you'll find detailed information
about how to use this submenu and its features.

E SUBMENU FIELD SELECTIONS

The Trigger-Store Environment Submenu is called to the
screen by pressing V for enVironment, then T for Trigger-Store. It can
be called from any state analyzer menu. When it is called, the sub-
menu temporarily covers the lower half of the screen.

Figure 5-11 illustrates how the submenu appears when it is
called from the Trigger-Store Menu. The submenu is automatically in
edit mode; it has no command line. You exit the submenu by press-
ing the escape key.

Use the numbered callouts in Figure 5-11 as a reference
while reading the following field descriptions.
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8 Figure 5-11. Trigger-Store Environment Submenu.

(1) Multiple-Preview Acquisition

This field is used to establish Multiple-Preview Acquisition.
Using the space bar, you can select:

B NO—Multiple-Preview Acquisition is turned off.
B YES —Multiple-Preview Acquisition is turned on.

When Multiple-Preview Acquisition is turned off, the state
analyzer acquires data as specified in the Trigger-Store Menu. It
stores events only if they match the specified storage qualifiers and
trigger conditions.

When Multiple-Preview Acquisition is turned on, the state
analyzer still acquires data as specified in the Trigger-Store Menu,
but it also acquires up to seven unqualified events immediately
preceding each qualified event. This way, you see a small window of
data leading up to the events you are interested in.

[# NOTE
A detailed application example of how to use Multiple-Preview
Acquisition is provided in Section 7 of this manual.
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(@) store All State Transitions

This field lets you specify whether or not the state analyzer
acquires all events that cause state transitions (as defined by the
Trigger-Store Menu).

Using the space bar, you can select:

B NO—the state analyzer does not automatically acquire events
that cause trigger state transitions. It only acquires the events
if they match the specified storage qualifier conditions.

B YES—the state analyzer does automatically acquire all events
that cause trigger state transitions, regardless of whether or
not the events match the specified storage qualifier
conditions.

The usefulness of always storing state transitions becomes
apparent when you set up NEVER STORE storage qualifiers in the
Trigger-Store Menu.

For example, suppose you want to monitor several subroutine
accesses, but do not want to store all of the subroutine activity. You
could set up a state sequence that follows the paths of the subrou-
tines and select NEVER STORE storage qualification. Storing all state
transitions would then allow you to verify that the subroutine accesses
occurred correctly, without scrolling through a lot of memory data.

(3) RPO Starting Value

This field is used to specify the starting values of the Real-
Time Programmable Output (RPO) signals.

Because the RPOs change at state transitions, you must
define their initial value—the value the RPOs are set to when the
state analyzer is started. Then, when the state analyzer leaves the
first state, the RPO values change to the value defined in the first
state.

In default, the RPOs start with a value of 0. Using the space
bar, you can change this starting value to any value listed in Table 5-3.

H Table 5-3: RPO Starting Values

Field Selection RPO2 RPO1
0 0 0
1 0 1
2 1 0
3 1 1
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(4) Starting State

When you name the starting state in this field, the state
analyzer starts operating from any of the 15 defined trigger states.
For example, you could define several short trigger sequences to
perform individual tests and have all the sequences resident in the
state machine simultaneously. You would indicate which test to per-
form by selecting the state name of the beginning desired state as
the start state.

At the end of an acquisition cycle, one data acquisition
remains in the analyzer's pipeline. With a WARM start this data will
be treated as the first value of the next acquisition, and with a COLD
start it will be ignored.

All selections are made by using the space bar.
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The Display Menu lets you view acquired data according to
the format set the Format Menu. It also enables you to compare
reference memory with acquisition memory and view any differences
in highlighted video.

The menu provides three basic state displays, including:
B Acquisition Memory Display
B Reference Memory Display
B Acquisition and Reference Memory Comparisons

The rest of this subsection discusses these displays and their
associated programmabile fields. It also discusses the special
command-line functions that allow you to manipulate the memories
and their displays.

¥ NOTE
Certain menu parameters, such as comparison limits, are set up via
the Display Environment Submenu. This submenu will be discussed
in the next subsection.

HEE ACQUISITION MEMORY DISPLAY

Figure 5412 illustrates a typical state display of acquisition
memory. You enter this display by pressing D for Display from the
command line.

The state display is formatted according to the specifications
you have entered in the Format Menu. The column headings reflect
the channel group names and their display order. The data is
presented in the chosen radix and polarity.

There are only two programmabile fields in the Display Menu:
one programs the starting memory location for the top of the data
list, and the other lets you specify whether to display data from
acquisition memory, reference memory, or both.

Use the numbered callouts in Figure 5-12 while reading the
following field descriptions. To change a field value, you must be in
the edit mode (press E for Edit), and you must have the screen cur-
sor positioned in the field.

If the HELP DISK is installed, you can use the ?=Help func-
tion to obtain information about a particular field. To do this, enter the
edit mode, then move the screen cursor to the desired field and
press the ? (question mark) key.
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B Figure 5-12. Acquisition Memory Display.

(1) LOC (Location)

This field lets you specify the starting memory location for the
top of the data list. The trigger position has a number value of 0.
Words acquired before the trigger (pre-trigger data) have negative
number values, and words acquired after the trigger (post-trigger
data) have positive number values.

You can update the display to any portion of memory, by
entering the following values into the LOC field:

B -9999 to +9999—the display updates to the location number
specified, or to the location nearest that number. For exam-
ple, if you specify -9999 and the lowest pre-trigger data loca-
tion is -23, the display will update to location -23.

B B—the display updates to the Beginning location in memory.
B E—the display updates to the Ending location in memory.
B T—the display updates to the Trigger’s location in memory.

Once you have entered the location value, press the return
key to complete the entry.
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[ NOTE
This is only one method for moving through the data display. Other
methods are described later in this subsection, under Special
Command-Line Functions.

(2) Memory Selection

This field lets you select the memory display. Using the
space bar, you can select:

B ACQ—the display shows the current acquisition memory.
B REF—the display shows the current reference memory.

B <—ACQ REF—>—the display shows an acquisition and
reference memory comparison.

Figure 5-12 illustrates an ACQ memory display. A REF mem-
ory display and an <—ACQ REF—> memory comparison are illus-
trated in Figures 5-13 and 5-14, respectively.

I REFERENCE MEMORY DISPLAY

Figure 5-13 illustrates a typical display of reference memory.
To enter this display, select the REF value in the Memory Selection
field.

[ NOTE
To achieve a display similar to that shown in Figure 5-13, you must
first enter data into reference memory. To do this, use the
Ref <—acq command (see Special Command-Line Functions later
in this subsection).

The numbered callouts in Figure 5-13 illustrate the program-
mable fields within the reference memory display. Only the field num-
bered 3 is discussed here, since it is the only field different than
those provided in the acquisition memory display. For information on
how to manipulate fields numbered 1 and 2, refer back to the Acqui-
sition Memory Display portion of this subsection.
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B Figure 5-13. Reference Memory Display.

(3) Editing Reference Data

These fields let you modify the content of reference memory.
You can change any data value as long as you use the appropriate
radix notation. The only exceptions are:

1. You cannot edit any values in the STATE group.
2. You cannot edit values with an ASCH radix.

To scroll the reference data window, use the LOC field or
use any of the command-line functions listed later in this subsection.

B MEMORY COMPARISONS

Figure 5-14 illustrates a typical comparison dispiay of the
acquisition and reference memories. The two memories are
presented side by side, with acquisition memory on the left side of
the display and reference memory on the right.
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B Figure 5-14. Acquisition and Reference Memory Comparison.

Comparison of Multiple-Preview Acquisitions. |If either set
of data was acquired in the Multiple-Preview Acquisition mode, there
may be some blank lines in the data (see Figure 5-15). A blank line
indicates a gap in the sampled data; two samples separated by a
blank line were not acquired on successive sample clocks.

When you're comparing acquisition and reference data, the
blank lines may not occur in the same places in both sets of data. In
this case a blank line will appear in the data that contains a gap, and
a set of vertical bars will appear in the data that is continuous.
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B Figure 5-15. Comparison of Multiple-Preview Acquisition data.

I SPECIAL COMMAND-LINE FUNCTIONS

In addition to the standard commands, the Display Menu pro-
vides several specialized commands that allow you manipulate the
display of data.

These commands do not all fit on the command line. To view
all of the commands, press the space bar.

The following paragraphs describe the special commands in
the order they appear on the command line. The bold, capitalized let-
ter in a command indicates that you must press that letter to execute
the command. Brackets < > around a command indicate that you
must press the corresponding key to execute the command.

< or > The pointer at the front of the command line controls
the direction of paging and data find functions.

A < pointer specifies that paging and find functions
will move backward through memory (toward pre-
trigger data). To set the pointer in this direction, press
the < (less than) or — (minus) key.
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Buffer

Find

[ NOTE

A > pointer specifies that paging and find functions
will move forward through memory (toward post-
trigger data). To set the pointer in this direction, press
the > (greater than) or + (plus) key.

This command lets you store a data line in a special
buffer for later unbuffering in the Symbol Menu. The
data line stored is indicated at the top of the display
by the reverse-video LOC field.

This command allows you to search acquisition or
reference memory for a specific data pattern. The
pointer at the front of the command line controls the
direction of the search.

When the acquisition and reference memories are
both displayed, the Find command searches acquisi-
tion memory for the pattern.

The data pattern being searched is specified in the Display Environ-
ment Submenu.

Next_diff

Total_diff

Page

Ref<—acq

¥ NOTE

This command searches acquisition and reference
memory for the next difference between the two. The
pointer at the front of the command line controls the
direction of the search.

This command prints a line on the bottom of the dis-
play that lists the total number of differences between
acquisition and reference memory. The line also lists
the location of the first difference in memory, and the
location of the last difference.

This command allows you to move through the state
data one page at a time. The pointer at the front of
the command line determines the direction of the
paging.

This command transfers acquisition memory to refer-
ence memory. The previous contents of reference
memory are lost.

The boundaries of this memory transfer are set up in the Display
Environment Submenu.
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This command lets you jump to specific locations
within memory. These locations include:

Begin —jump to the beginning of memory.
End —ijump to the end of the memory.
Trigger —jump to the trigger’s position in memory.

This key moves the display to the beginning of
memory.

This key moves the display to the end of memory.

This key moves the display one page backward in
memory (toward pre-trigger data).

This key moves the display one page forward in
memory (toward post-trigger data).
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Through the Display Environment Submenu, you may specify
control parameters that will determine how data is acquired and dis-
played. These include:

B Setting acquisition (Go) modes.
B Setting the display mode to standard or compressed.

B Setting up comparisons between acquisition and reference
memory, with options for range, offset, and mask.

B Setting up the find function, and requesting either that all
states be included in the find pattern search or that the find
pattern occur in a specified state.

The rest of this subsection shows you how to set up and use
the above parameters, and explains the affects of these parameters
on the state display.

BN SUBMENU FIELD SELECTIONS

The Display Environment Submenu is called to the screen by
pressing V for enVironment, then D for Display from the command
line. It can be called from any state analyzer menu. When it is called,
the submenu temporarily covers the bottom half of the screen.

Figure 5-16 illustrates how the submenu appears when it is
called from the Display Menu. The submenu is automatically in edit
mode; it does not have a command line. You exit the submenu by
pressing the escape key.

Use the numbered callouts in Figure 5-16 as a reference
while reading the following field descriptions.
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B Figure 5-16. The Display Environment Submenu.

(1) Acquisition Mode

This field establishes the state analyzer’s acquisition (Go)
mode. Using the space bar, you can select:

B GO ONCE- the analyzer acquires data until the trigger con-
dition and delay count, if any, have been met.

B GO FOREVER— the analyzer makes repetitive acquisitions,
using the starting state specified in the Trigger-Store Environ-
ment Submenu.

B GO TIL ACQ = REF—the analyzer makes repetitive acquisi-
tions until the acquisition and reference memories are equal.

B GO TIL ACQ < > REF—the analyzer makes repetitive acqui-
sitions until the acquisition and reference memories are
unequal.

When the state analyzer is running in the above modes, you
can stop acquisition in one of two ways. Press H (Halt) to stop the
analyzer immediately; or press S (Stop) to stop the analyzer after the
next trigger condition has been satisfied.
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(2) Stop ACQ After Memory Overflow

This field is useful when you cannot specify an accurate or
appropriate trigger condition. It allows you to stop acquisition when
the analyzer detects a memory overflow condition.

Using the space bar, you can select:

B NO-—the analyzer does not check for a memory overflow
condition. Acquisition stops when a trigger has been gener-
ated and the post-trigger delay has been satisfied.

B YES—the analyzer periodically checks for a memory overflow
condition. If an overflow has occurred, the analyzer will then
stop acquisition, regardless of whether or not a trigger has
been generated.

(¥ NOTE
A YES value in this field does not prevent data from being overwrit-
ten in the state analyzer’'s memory; it just stops acquisition the first
time the analyzer detects that overwriting has occurred.

(3) Display Mode
This field is used to compress the state display. Using the
space bar, you can select:
B STANDARD—data is displayed in the standard format.
B COMPRESSED—data is displayed in the compressed format.

The compressed format packs more data onto the display by
shortening group names, removing spaces, and creating additional
columns of data display. In a system with a large number of chan-
nels or several groups with binary radix, it may not be possible to
display more than one column of data in compressed format.

Figure 5-17 illustrates an example of the compressed display
format.
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M Figure 5-17. The compressed display format.

(a) Compare ACQ to REF
These fields control the acquisition and reference memory
comparisons. They specify display highlighting, comparison limits,

comparison offset, and masking.

Highlighting. You can turn display highlighting on and off
using the space bar. Your choices include:

B NO-—the highlighting is turned off.
B YES—the highlighting is turned on.

When you select YES, any differences between acquisition
and reference data that are not masked by the compare mask sym-
bol will be highlighted in the Display Menu.

From/To. The from and to parameters determine the range
of data locations for all comparisons between acquisition and refer-
ence memories. These boundaries are also used for the transfer of
acquisition data to reference memory.

The boundaries for the comparison can range from -9999 to
+9999.
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[ NOTE
If you are using the pAnalyst's 256K SYSTEM DISK, the size of refer-
ence memory may be limited. For details, refer to the front of this
manual and the page titled Software Versions Covered By This
Manual.

Offset. The offset parameter allows you to skew the refer-
ence data in relation to acquisition data. An offset of one or more will
move the data in reference memory down (or forward) on the Display
Menu. The offset parameter will be ignored during a transfer of
acquisition to reference memory.

A Mask. The * Mask parameter is the name of a symbol
defined in the Symbol Menu. The mask part of the symbol specified
will be used as a mask during compare operations. These operations
include highlighting, GO TIL ACQ = REF or GO TIL ACQ < > REF
acquistion modes, and Next_Diff and Total_Diff commands.

A zero bit in the * Mask field means don’t compare for that
channel.

Symbols are entered into the » Mask field by typing the
selected symbol’s name. If you cannot remember all of the symbol
names within the Symbol Menu, you can use the Control-S (A S) key
to scroll through the symbol names. Each symbol name and its value
appears on the bottom of the screen under the heading “selected
symbol.’

Operational Notes. For all the compare functions, the STATE
group is ignored. When acquisition and reference data do not over-
lap, they are considered equal. For example, if the amount of refer-
ence data differs from the amount of acquired data, all data in
unmatched line numbers will be considered equal (subject, however,
to the offset parameter).

(5) Find Pattern

This field establishes the find pattern used by the Display
Menu’s Find command.

The find pattern may consist of from one to four words, with
each word specified by its name in the Symbol Menu. Note that the
mask part of each symbol may be used to ignore part of the symbol
during a find operation. A zero bit in the symbol’s mask is a don’t
compare for that channel.

Use the insert key to insert a word in the search pattern. Use
the delete key to delete a word in the search pattern.
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Each word in the search pattern has a corresponding state
field. This field lets you specify which trigger-store state the word
must be in to match the find pattern. For example, suppose you set
up the following conditions:

Find pattern Multiplex in state Mux

In this case, the Display Menu will compare the Multiplex pat-
tern to all state samples that were acquired in the state Mux. Any
other state samples will be ignored.

You can select between the various trigger-store states by
using the space bar. If you leave the state field set to all blanks, the
find word will be compared to all trigger-store states.

If the find pattern consists of more than one word, each word
in the pattern may be separated by from 1 to 4096 locations. A value
of 1 means that the words must be found in consecutive locations
(i.e., there can be no other samples between them).

For example, suppose you set up the following conditions:

Find pattern Multiplex  in state  Mux
followed by  Non-Mux in state Nomux within 01 locations
followed by  LowReset in state (blank) within 50 locations

When you execute the Find command, the Display Menu will
first look for the word Multiplex in state Mux. If this word is found, the
menu will then look at the next immediate memory location to see if it
contains the word Non-Mux in state Nomux.

If the next immediate location does not contain Non-Mux, the
menu will again look for Multiplex followed by Non-Mux, and so on. If
the next immediate location does contain Non-Mux, the menu will
look for LowReset in the next 50 locations.

If LowReset is found, the menu will update the display to that
location. If LowReset is not found, the menu will again search for
Multiplex, followed by Non-Mux, and so on.

The Display Menu will continue to search for the pattern
throughout the entire state memory. If the pattern cannot be found, a
message will appear on the display.
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The Histogram Menu is used to perform range-activity analy-
sis on acquired state data. This can include address activity or
specific data activity, optionally qualified by some value you select.

With this menu, you can define up to 16 ranges for a particu-
lar channel group. The system then calculates and displays the per-
centage of activity occurring within each range. You can view the
range activity levels in a proportional bar graph, or you can view an
occurrence count of the events falling into each range.

A defined range is called a bin, and the process of determin-
ing what data or address falls into a bin is called binning.

The rest of this subsection illustrates how you use the fea-
tures of the Histogram Menu.

B MENU FIELD SELECTIONS

Figure 5-18 illustrates a typical Histogram Menu display. To
enter this menu, press M for Menu, then H for Histogram from the
command line.

Use the numbered callouts in Figure 5-18 as a reference
while reading the following field descriptions. To change a menu field,
you must be in the edit mode (press E for Edit), and you must have
the screen cursor positioned in the field.

If the pAnalyst HELP DISK is installed, you can use the ?=Help func-
tion to obtain information about a particular field. To do this, enter the
edit mode, then move the screen cursor to the desired field and
press the ? (question mark) key.
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B Figure 5-18. The Histogram Menu and its fields.

(1) Activity
This field determines the menu’s display format. Using the
space bar, you can select:

B GRAPH—the activity levels within the ranges are displayed
as a proportional bar graph.

B TABLE—the activity levels within the ranges are displayed as
a total occurrence count.

Figure 5-18 illustrates how the activity levels appear when a
graph display is selected. Figure 5-19 illustrates how these same
activity levels appear when a table display is selected.

5-55



5 Histo,%;ram Menu I

ODEL 2100

00842-045

~—— HISTOGRAM DISPLAY ————  ACQ DATA STOPPED at state (1)
OCCURRENCE DISTRIBUTION Activity BELiAM forlgfou iC)ﬁ
qualifie {

N

Qccurrences
284

6143
12286

we
Vectors
Yariahles
Stack

B

o
0
o~
X

wn

EREPESOETEEDEDEND

3
1
3
2
@
8
8
e
7,
@
]
3.
]
@
e,
@
@

g.s;sz@wo“sw‘mw&&mw

~ Feed
[ OTHER RSN vanges)
otal samples: 5324

rCommand: Edit Go Menus Display bin_Acqg bin_Ref C(lear bins ?Thelp <(SP)

M Figure 5-19. Histogram Menu with a table display.

(2) For Group

This field selects the channel group that is to be analyzed.
Only the data acquired from one channel group can be binned at
any one time. The organization of channel groups is determined in
the Format Menu.

Note that as you scroll through the groups, the names origi-
nally assigned in the Format Menu appear in the reverse video field.
You cannot change groups names here, but you may go back to the
Format Menu and do so. If no group name was assigned in the For-
mat Menu, the default group name ( A, B, C, etc.) appears in the
field. The single letter reference always appears parenthetically just
before the reverse video field.

Also note that the numerical range of the group, as deter-
mined by its assigned channels, is reflected in the From and Thru
fields (see menu callout number 5).
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(3) Qualified By

This field lets you select a qualifier from the current list of
symbols in the Symbol Menu. All values will be binned if the selected
qualifier symbol is set to all don’t cares (i.e., the Any Value symbol).
Alternately, you can selectively use don'’t cares to range the data or
look for a specific type of data.

For example, you might bin address information qualified by
memory reads. The qualifier symbol would select the control line pat-
tern that indicates a memory read, and the group containing the
address bus information would be binned.

For more information on setting symbol values, refer to the
Symbol Menu.

(4) Name

These fields are used for naming the ranges. You can enter
any name up to 10 characters. The names are for your reference
only and do not affect the binning process. The up and down cursor
keys select which line to edit.

(5) From—Thru

These fields establish the inclusive beginning and ending
limits for the ranges. Ranges may overlap, but the data will fall into
the first bin that satisfies the range specification. Data will not be
duplicated in any subsequent bins, even though another bin may
satisfy the range requirements. The up and down cursor keys select
which line to edit.

[ NOTE
To specify a range of one value, enter the same value into the From
and Thru fields.

(6) Other (Outside Ranges)

This field is used to include or exclude data that does not fall
within any of the specified ranges. Using the space bar, you can
select:

B OTHER—bin the data falling outside the ranges in this group.
B A blank field—ignore the data falling outside the ranges.

When OTHER is selected and its contents are greater than
zero, percentages of the other ranges may change.
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Trigger-Store Setups for Range-Activity Measurements.
When you are acquiring data for a range-activity measurement, try to
capture as broad a sampling as possible. The more code sampled
during a given acquisition, the better the statistical distribution.

One way to optimize the state analyzer's sampling capability
is to set up a storage qualification loop that captures a selection of
the executing code rather than every cycle.

For example, you could set up the following storage loop in
the Trigger-Store Menu:

<1> IF <Any Value> OCCURS AFTER 0050 SAMPLE CLOCKS THEN

—> GOTO <2>
NEVER > STORE
<2> IF <Any Value> OCCURS 0001 TIMES THEN > GOTO <1>
ALWAYS > STORE

This storage loop stores one out of every 51 cycles. The state
analyzer is able to monitor a much broader range of code before bin-
ning the data into the histogram ranges.

Notice that the above storage loop does not establish a trig-
ger condition. To stop acquisition in this case, use the Stop ACQ After
Memory Overflow option in the Display Environment Submenu.

Printing the Histogram Display. The bins must be cleared
before binning a new group. You will be prompted if you attempt to
change bin groups without first clearing the bins. If you do not wish
to clear the bins, press N for No when the prompt appears. If you
wish to clear the bins, enter Y for Yes.

Before clearing the bins, you may wish to first print the dis-
play using the PrtSc (PrintScreen) key. Bin names and range values
can be saved on disk as part of a setup file in the I/O menu, but the
binned data cannot be saved.
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N SPECIAL COMMAND-LINE FUNCTIONS

Iin addition to the standard command functions, the Histo-
gram Menu provides specialized commands that allow you to control
the binning process.

These commands do not all fit on the command line. To view
the entire list of commands use the space bar.

The following paragraphs describe the commands in the
order they appear on the command line. The bold, capitalized letter
in each command indicates the letter key you must press to activate
the command.

Go This command starts the acquisition and automati-
cally bins acquisition memory for the range and
group specified. This can be most useful when one
of the continuous Go modes is used (as specified in
the Display Environment Submenu). Repeated acqui-
sitions are made, thus increasing the number of
observations.

Go with automatic binning only occurs when G is
pressed while the Histogram Menu is on the screen.

bin_Acq This command bins the data from acquisition mem-
ory. If data was previously binned and the bins were
not cleared, the results of the new binning are added
to the old bin data.

bin_Ref This command bins the data from reference memory.
If data was previously binned and the bins were not
cleared, the results of the new binning are added to
the old bin data.

Clear_bins This command clears the bins.
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The 1/0O Menu lets you save menu setups and data. You can
load the setups and data onto disk for mass storage, or you can out-
put them to an IBM-compatible printer.

Setups and data stored on disk can be recalled and loaded
into the state analyzer at any time. Setup files contain information
from the Format, Symbol, Trigger-Store, and Histogram Menus, and
from the Trigger-Store and Display Environment Submenus. Data files
contain the data contents from reference memory.

Using the menu’s printer function, you can also make hard
copies of the Symbol, Trigger-Store, and Display Menus. You can
send these menus to a printer or save them on disk for later output
to a printer. The rest of this subsection shows how to use the 1/0
Menu and its disk-storage and printer capabilities.

BN MENU FIELD SELECTIONS FOR DISK

Figure 5-20 illustrates the I/O Menu when DISK is the
selected device. You enter the menu by pressing M for Menu, then |
for 1/0O from the command line. You select the DISK device by using
the space bar in the Device field (see menu callout number 1).

Use the numbered callouts in Figure 5-20 as a reference
while reading the following field descriptions. To program a menu
field, you must be in the edit mode (press E for Edit), and you must
have the screen cursor positioned in the field.

If the HELP DISK is installed, you can use the ?=Help func-
tion to obtain information about any particular field. To do this, enter
the edit mode, then move the screen cursor to the desired field and
press the ? (question mark) key.
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00842-046

—— 170 MENl —— ISA 2108 —— STOPPED at state TEST
Instrument. STATE ANALYZER Directory of B:

ETUP, @ DATR files
832 bytes available

File Description:
Pata collection from demo system: test §

JEdit: Enter a description for the file

M Figure 5-20. The I/0 Menu with DISK as the selected device.

(1) Device

This field establishes which I/O device the state analyzer will
use: DISK or PRINTER. You make the selection by using the space
bar.

[ NOTE
For information on how to use the PRINTER device, see Figure 5-21
later in this subsection.

(@) Path

This field lets you specify the drive-directory path that leads
to the file you want to use during the 1/O function.

Initially, the Path field is set to the default drive and its root
directory. You can set the field to an alternate path using up to 64
characters.

[ NOTE
Only one path name can be specified at any one time. The state
analyzer will not search more than one path.
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The delimiters of the path name are as follows:
<d>:\directoryl \ directory2\ ...

where <d>: is a drive location. If you do not want to
change drives, leave out the <d>: designation and just enter the
directories. The state analyzer will search for the directories in the
current drive.

When a new drive or directory is entered into the Path field,
the menu’s directory window is automatically updated to show the
state analyzer files located at that directory level (see callout. number
5). The window will not show any DOS system files or user programs.

(3) File Name

This field specifies which file will be used during the I/O func-
tion. For SAVE functions,.enter a new file name. For LOAD or
DELETE functions, enter the name of a file that already exists in the
current directory.

A file name can be up to eight characters in length. Certain
characters cannot be used in the name, such as dashes, commas,
dollar signs, and others. The message line at the bottom of the menu
will advise you when an illegal character has been entered.

(@) Function

This field specifies the 1/O function to be performed on the
selected file. Using the space bar, you can specify one of the func-
tions listed below:

B SAVE—saves the file on disk.
B LOAD—loads the file into the state analyzer.
B DELETE—deletes the file from disk.

The following paragraphs describe each of these functions.
You execute a given function by pressing X for eXecute from the
command line. (Refer to Special Command-Line Functions later in
this subsection.)

SAVE Function. This function lets you save a new file on
disk. The new file is identified by three elements: a file name, a file
type, and a description.

(" NOTE
The disk used for storing the new file must be formatted for DOS
(version 2.00 or higher). For procedures on how to format a diskette
for DOS, refer to your DOS manual.
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The file name is entered in the File Name field as described
under callout number 3. If the entered name is the name of an
already existing file, the existing file will be overwritten with the new
file. In this case, the pAnalyst will ask you to confirm the action by
pressing Y for Yes.

The file type is specified in the field which appears next to
the SAVE field. Using the space bar, you can select:

B SETUP—which saves menu setup information.

B DATA—which saves the data from reference memory. (Data
from acquisition memory cannot be transferred directly onto
disk. To save acquisition memory, you must first transfer it to
reference memory.)

[# NOTE
The byte structure used for DATA files is provided in Appendix B at
the back of this manual.

B AlLL—which saves both the menu setups and the data from
reference memory. This selection creates two files with the
same name, one for setup and one for data.

The file description is entered into the field that appears
below the Function field. You can enter up to 135 characters. The
description is saved with the file, and it will reappear on the screen
whenever the file is loaded into the state analyzer.

LOAD Function. This function is the reverse of SAVE. It lets
you load a file into the state analyzer. The file is identified by its name
and type.

When you load a file, the current analyzer setup and/or refer-
ence memory will be overwritten by the file. The pAnalyst will ask you
to confirm the action by pressing Y for Yes.

DELETE Function. This function is used to delete a file. The
file is identified by its name and type.

When deleting a file, the pAnalyst will first display a descrip-
tion of the file, then it will ask you to confirm the action by pressing Y
for Yes.

(s) Directory Window
The directory window lists the state analyzer files that are
located at the current drive-directory level.

The files are identified by their name, their byte size, and
their type (either SETUP or DATA). The ALL file types are not listed,
since they are made up of SETUP and DATA files.
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The bottom two lines of the directory window tell you the
total number of files contained in the directory and indicate how
many bytes are still available for use.

If the directory contains more files than can fit in the window,
you can scroll through the files by pressing P for Page_directory from
the command line. (Refer to Special Commanad-Line Functions con-
tained later in this subsection).

I MENU FIELD SELECTIONS FOR PRINTER

Figure 5-21 illustrates the I/O Menu when PRINTER is the
selected device. You select the PRINTER device by using the space
bar in the Device field.

Use the numbered callouts in Figure 5-21 as a reference
while reading the following field descriptions. The numbered callouts
for this figure do not start at 1, but rather they progress from the last
number used under the DISK field selections. This is to avoid confu-
sion between the two displays.

00842-047

—— 170 MENI —— ISA 2108 —— STOPPED at state TEST
Instrument: STATE ANALYZER
Device: iiN

“File nawe: i NSNEE

JEdit: Enter a title for print out

B Figure 5-21. The 1/0 Menu with PRINTER as the selected device.
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(6) File Name

This field specifies the type of print operation. You can send
a file to a printer, or you can save an ASCII file on disk for later out-
put to a printer.

To send a file to a printer, enter one of the following
reserved DOS device names:

LPT1 or PRN—First Parallel Printer
LPT2—Second Parallel Printer
LPT3—Third Parallel Printer
COM1—Serial Port 1
COM2—Serial Port 2

[ NOTE
For a complete list of printers that can be used with the pAnalyst,
refer to the page titled PC Compatibiity Requirements at the front of
this manual.

To save a file on disk, enter any name up to eight charac-

ters. The new file will be stored at the drive-directory location speci-
fied in the Path field.

When you save a file on disk, the new file is only suitable for
later outputting to a compatible printer. The ASCII format used in the
file is not suitable for loading into the state analyzer. To create a file
that can be loaded into the state analyzer, you must use the DISK
device as shown in Figure 5-20.

() Print

This field selects the source of the data to be printed. Using
the space bar, you can select:

B SYMBOLS—prints the contents of the Symbol Menu.
M STATES—prints the contents of the Trigger-Store Menu.

B DATA—oprints data based on the last-used Display Menu set-
tings, e.g., ACQ, REF, <—ACQ REF—>, standard or
compressed.

When you select DATA, you will be prompted to specify the
range of data you wish to print: from what point in memory to what
point in memory. The message line at bottom of the display will tell
you the beginning and ending sequences in memory. Instead of
entering numerical ranges, you may also enter B for Beginning, E for
End, or T for Trigger.
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Title Line

This field allows you to enter a 50-character page header.
The header then appears at the top of each printed page. Each
printed page is also automatically numbered.

(9) Page Length

This field defines the length of the printed page, including
title block.

Acceptable values are from 20 to 99 vertical lines. Select the
value that fits the physical size of the paper you are using, as well as
the lines-per-inch (Ipi) setting of your printer.

Auto Line-Feed

An auto line-feed can be generated after every carriage
return. Using the space bar, you can select: YES, generate line-feeds
after every carriage return; or NO, do not generate line-feeds.

B SPECIAL COMMAND-LINE FUNCTIONS

The following paragraphs describe the command-line func-
tions specific to the I/O Menu. The bold, capitalized letter in a com-
mand indicates that you must press that letter to execute the
command.

Page_directory This command only appears on the command line
when the menu is set to the DISK device. The com-
mand lets you page forward through the files listed
in the directory window. When the last file is
reached, the paging starts over from the beginning
of the directory.

Page_printer  This command only appears on the command line
when the menu is set to the PRINTER device. The
command lets you send a form feed character (OC,
hexadecimal) to the printer.

eXecute This command appears the when menu is set to
either the DISK or the PRINTER device. The com-
mand executes the I/O function designated on the
screen.
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Together

Using this section. This section shows you how to use the Model
2100 Interactive State Analyzer in time-aligned acquisition with the

Model 2200 Interactive Timing Analyzer.

During this section, it is assumed that you are already familiar with
the operating menus of both analyzers. If not, refer to Section 5 of
this manual for information on state analyzer menus, and refer to the
Interactive Timing Analyzer Users Manual for information on timing

analyzer menus.
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N OVERVIEW

You can use the Interactive State Analyzer in conjunction with
the Interactive Timing Analyzer if you have both products installed in
the pAnalyst 2000 Mainframe. Many combinations of aligned and
non-aligned acquisition modes are available for operating the two
analyzers together.

Aligned acquisition means that common time reference infor-
mation is stored with the state and timing data as it is placed in
acquisition memory. This allows the synchronous data from the state
analyzer to be correlated with the asynchronous data from the timing
analyzer, and vice versa.

The correlated state and timing data is shown in a spilit-
screen display. You can view of the same point in time from the differ-
ent perspectives of the state and timing analyzers. Dual scrolling
aliows you to move between the analyzer memories simultaneously.
When you scroll the state or timing window, the other window keeps
in step.

The time correlation between state and timing data is han-
dled internally by the pAnalyst. Post-acquisition software matches the
state clocks to the timing acquisition data and uses the Crosslink (CL)
signal as a common reference point.

Non-aligned acquisition means that the Crosslink (CL) signal
is used in a more general way. Because the acquisitions are not time-
aligned for display, more programming flexibility is allowed than in
one of the aligned modes.

The options for operating the state and timing analyzers
together allow for the state analyzer to arm the timing analyzer, and
vice versa.

It is important to note the difference between triggering and
arming. Triggering occurs when an incoming sample satisfies the pro-
grammed trigger condition. Arming an analyzer does not mean that
the analyzer has been triggered, it only means that the analyzer has
been enabled to look for its trigger. When the analyzer is not armed,
the trigger condition may occur, but the analyzer will ignore it.

The Crosslink (CL) is an internal bus line that is used to com-
municate the arm/not-armed condition. The CL can be used in either
direction—state arms timing or timing arms state. (The signal on the
CL line also appears as an output at the CL BNC connector located
on the mainframe's back panel).
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B ALIGNED/NON-ALIGNED MODES

You select the aligned/non-aligned acquisition modes in the
Configuration Menu. As shown in Figure 6-1, a special operating
option, titled State & Timing Analyzers, is provided when both
analyzers are installed in the pAnalyst mainframe.

To select the State & Timing Analyzers option, move the
screen pointer to that option’s location, then press the return key. The
Configuration Menu will immediately display the aligned/non-aligned
acquisition modes, as shown in Figure 6-2.

00842-048

Northwect Instrument Systems, Irc.
Beaverton, Oregon

Sof tware version. 1.6@

Configuration Menu
MNALYST hardware available
Options WSlot # Board type

2 State fnal zer . Interface
Tmmq Analyzer . State finalyzer Controller 4K
State & Timing Analyzers . State Memory - 32 ch. x 4K
Help information B . State Memory - 16 ch. x 4K
Enter new MMNALYST address [DEI .
Return ‘o user level program . Timing Analyzer Trigger
Return To DOS . Timing Analyzer Memory
IMNALYST Selftest

>Command: Cursor keys move the pointer, (REI} selects the option, 7chelp

B Figure 6-1. The Configuration Menu when the state and timing
analyzers are both installed in the pAnalyst mainframe.
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00842-049

Northwest Instrument Suystems, Inc.
Beaverton, Oregon

Sof tware version: 1.09
Confirguration Menu e

MNALYST hardware available
Options Mlot & Board type

& Crosslink (CL) triggering (non-alrgned) 1. Interface
State arms Timing (aligned) Z. State fAnalyzer Controller 4K

Timing arms State (aligned) 3. State Memory - 32 ch. x 4K

Return to main selection . State Memory - 16 ch. x 4K
Time Stamp - 16 ch. x 4K
Timing Analyzer Trigger
Timing Analyzer Memory

>Command: Cursor keys move the pointer, (RET) selects the option, 7:zhelp

B Figure 6-2. Aligned/non-aligned acquisition modes.

The following paragraphs describe the various aligned/non-
aligned acquisition modes. Note that the mode descriptions appear
in a different order than the modes appear on the screen. This is
because the two aligned modes (State Arms Timing and Timing Arms
State) contain background information that will be needed for the
non-aligned mode (Crosslink Triggering).

State Arms Timing (Aligned)

In this mode, the state analyzer looks for an occurrence or
sequence of occurrences before arming the timing analyzer. The
Crosslink (CL) line is used to provide the arming signal. The word
recognizers and triggering sequences in the state analyzer must be
programmed so that CL will go low (0) when you want the timing
analyzer to be armed.

Once arming occurs, the timing analyzer will be able to look
for its own trigger pattern. If the timing analyzer’s trigger pattern has
been to set to all don't cares (Xs), it will trigger immediately.
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There are some programming requirements in the State Arms
Timing mode that must be followed. The requirements are listed
below.

State Analyzer Programming Requirements, Aligned Mode,
State Arms Timing (for information about the specific menus men-
tioned, see Section 5 of this manual):

1. Once the state analyzer asserts CL=0 in a trigger-store state,
all of the following states must also assert CL=0. This way,
CL remains asserted throughout the duration of the timing
analyzer’'s acquisition.

2. All acquisition clocks must be stored, therefore:

a. The Multiple-Preview Acquisition (MPA) mode is not avail-
able in the Trigger-Store Environment Submenu.

b. The Store All State Transitions field must be set to YES in
the Trigger-Store Environment Submenu.

-¢. The storage qualifiers must all be set to ALWAYS STORE
in the Trigger-Store Menu.

3. Only 14 programmable states are allowed in the Trigger-Store
Menu. The fifteenth state is allocated for internal use.

Timing Analyzer Programming Requirements, Aligned
Mode, State Arms Timing (for information about the specific menus
mentioned, refer to the Interactive Timing Analyzer Users Manual):

1. The Multi-Triggers mode is not available in the Format Menu.

2. The timebase selection in the Format Menu is limited to 10 or
20 ns. This guarantees storage of the state analyzer’'s master
clock pulse.

If the programming requirements for the state and timing
analyzers have not been met, you will be prompted when attempting
to leave the edit mode. You can let the system correct the program-
ming automatically, or you can enter the menus and correct the
programming manually, using the displayed error message as a
guide.

Time-Aligned Display Requirements. In addition to the
programming requirements listed earlier, there are certain conditions
that must be met before data can be correlated for display:

1. The state and timing memories must both contain the sample
event that caused the CL=0 assertion.

2. The data in the state and timing memories must overlap at
some point in time (i.e., their time domains must intersect).
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Position the state and timing triggers carefully to ensure that
the above two conditions are met. Only the state and timing data that
overlaps is correlated for display.

Timing Arms State (Aligned)

In this mode, an arming signal is generated when the timing
analyzer’s trigger condition is met. The Crosslink (CL) line is asserted
low (0) and held until both the state and timing acquisitions are
complete.

On the state analyzer side of this mode, the CL is monitored
by a preprogrammed state. This state is internally programmed to
look for CL going low. (This internally programmed state will not be
seen in the state analyzer’'s Trigger-Store Menu.)

Once the CL is asserted, the state analyzer goes to the start
state you programmed in the Trigger-Store Environment Submenu. If
this start state is programmed to trigger on all don't cares, the state
analyzer will trigger immediately. Otherwise, it will execute the state
sequences as programmed.

As with the State Arms Timing mode, there are some
programming requirements in the Timing Arms State mode that must
be followed. These requirements are listed below.

State Analyzer Programming Requirements, Aligned Mode,
Timing Arms State (for information about the specific menus men-
tioned, see Section 5 of this manual):

1. All the states defined in the Trigger-Store Menu must be set
to CL=1. In order for the Timing Arms State mode to work
properly, only the timing analyzer can be allowed to assert
CL=0.

2. All acquisition clocks must be stored, therefore:

a. The Multiple-Preview Acquisition (MPA) mode is not avail-
able in the Trigger-Store Environment Submenu.

b. The Store All State Transitions field must be set to YES in
the Trigger-Store Environment Submenu.

c. The storage qualifiers must all be set to ALWAYS STORE
in the Trigger-Store Menu.

3. Only 14 programmable states are allowed in the Trigger-Store
Menu. The fifteenth state is used internally to look for the
arming signal from the timing analyzer.
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Timing Analyzer Programming Requirements, Aligned
Mode, Timing Arms State (for information about the specific menus
mentioned, refer to the Interactive Timing Analyzer Users Manual):

1. The Multi-Triggers Mode is not available in the Format Menu.

2. The timebase selection in the Format Menu is limited to 10 or
20 ns. This guarantees storage of the state analyzer’s master
clock pulse.

If the programming requirements for the state and timing
analyzers have not been met, you will be prompted when attempting
to leave the edit mode. You can let the system correct the program-
ming automatically, or you can go back and change it manually,
using the displayed error message as a guide.

Time-Aligned Display Requirements. In addition to the
programming requirements listed earlier, there are certain conditions
that must be met before data can be correlated for display:

1. The state and timing memories must both contain the sample
event that caused the CL=0 assertion.

2. The data in the state and timing memories must overlap at
some point in time (i.e., their time domains must intersect).

Position the state and timing triggers carefully to ensure that
the above two conditions are met. Only the state and timing data that
overlaps is correlated for display.

Crosslink Triggering (Non-Aligned)

In the non-aligned mode, the state and timing analyzers can
arm each other, but their respective data is not time-aligned for the
display. This allows greater flexibility in the available cross-arming and
triggering setups. You can use any of the triggering modes, including
Muttiple-Preview Acquisition in the state analyzer, and Multi-Triggers in
the timing analyzer. In addition, you can use any of the timing
analyzer's timebase selections.

Note that, as with any trigger mode, it is possible to program
arming/triggering sequences in which the state or timing triggers may
never occur. Think carefully about your trigger and crosslink program-
ming in both analyzers.

In the non-aligned mode, the state and timing analyzers can
both sense and/or assert the Crosslink (CL) line. In the state analyzer,
the CL is sensed within each defined symbo! in the Symbol Menu,
and the CL is asserted within each defined state in the Trigger-Store
Menu.
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In the timing analyzer, two extra CL programming fields
appear in the Format Menu. As shown in Figure 6-3, one field
appears above the trigger pattern and the other appears below the
trigger pattern.

The field which appears above the pattern is used for
sensing the CL signal asserted by the state analyzer. Using this field,
you can specify that the timing analyzer look for its trigger once the
state analyzer has asserted CL, or you can specify that timing
analyzer looks for its trigger while the state analyzer is asserting CL
(thus, creating a trigger window).

The field which appears below the pattern is used for
asserting CL from the timing analyzer.

00842-050

———— TIMING FORMAT MENI — R <o STOPPED
_———————e— ﬂcqulsxlon Modes ————————————

_———————————————— Channel Parameters —m————————————-—-

SLOT 6. Pod: Upper Middle Lower List
Threshold: 400 L0 GROUP  NAME POL RADIX
Channel: 9 7HENEES [ BIN |
ﬁctégxtg:
ore’ HOHEIIROHOS
List groups: g o llliqod]
——————e——————— Timebase - Trigger
Tinebase WOXD]: EECETE Trigger position: GaadGail
0 CL asserted (4) then 98765 43218
ISES CL rigger on EYTIOTOIIYI of pattern (BEEYY 0L

HA e - ETRE then assert CL (8) until acq complete

JEdit: (enter nawe using any printable character)

B Figure 6-3. The Timing Analyzer’s Format Menu when the
nonaligned mode is selected.

As a simple example of the flexibility of the non-aligned
mode, the timing analyzer could (1), be armed by the state analyzer;
(2), once armed, it could trigger on its own programmed trigger pat-
tern; and then (3), upon triggering, it could assert the CL to arm or
trigger the state analyzer.
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BEE USING STATE & TIMING TOGETHER

You enter the aligned/non-aligned menus differently than you
enter the individual state and timing menu systems. The following
paragraphs describe how you enter the modes, then the menus.

Entering the Aligned/Non-Aligned Modes

The aligned/non-aligned modes can be entered at any time.
To do so, first enter the Configuration Menu (press M for Menus and
C for Configuration) and select the State & Timing Analyzers option.
The Configuration Menu will then list the aligned/non-aligned mode
choices.

Select your mode choice by pressing the return key. If your
choice is one of the aligned modes and if the current state sequence
or programming does not meet the aligned mode requirements dis-
cussed earlier, you will be prompted with the following message:

“Make all corrections to parameter violations (Y/N)?”

If you press Y for Yes, the yAnalyst will make all the necessary
programming corrections. If you press N for No, you will need to
select another choice.

Once you have made a mode choice, press the return key
again. The pAnalyst will enter the state and timing menus.

Operating the State & Timing Menus

When using the state and timing analyzers together, or when
observing their correlated acquisitions, you may need to jump back
and forth between the state and timing analyzer menu systems and
command lines.

To do this, press M for Menus from the command line. The
current set of analyzer menus available (state or timing) is indicated
on the command line, in brackets, in bold video. Press function key
F1 to select STATE menus or press function key F2 to select TIMING
menus. The menu list will then change accordingly.

If at some point you need to identify which set of menus you
are using, simply press M for Menus. You'll see which menus are cur-
rently active. Once familiar with both analyzers, you will notice that
the state and timing menus are quite different and easy to
distinguish.
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Saving Files in the I/O Menu

If you are operating the state and timing analyzers in the
non-aligned mode, the 1/O Menu provides an additional field, labeled
Instrument. As shown in Figure 6-4, this field lets you specify which
instrument is used during the /O operation. You can select STATE,
TIMING, or STATE & TIMING.

If you are operating the state and timing analyzers in an
aligned mode, the Instrument field is not programmable. It is
automatically set to STATE & TIMING, so that the /O operation is
performed on both analyzers.

00842-051

—— [/0 MENU —— ISR 2108 - ITA 2200 — STOPPED

JUERITL TSN STAIE - TIMING |
Device: I

File name:
Function: m pEIUR

YEdit: Enter a valid Path

B Figure 6-4. The 1/0 Menu, when the state and timing non-aligned
mode is selected.
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I SPLIT-SCREEN DISPLAY

A split-screen display mode is available if either of the
aligned modes has been selected. As shown in Figure 6-5, this mode
allows the simultaneous display of both timing and state data.

[ NOTE
It is assumed that the acquired state and timing data falls within the
same time domain, or that at the least the domains intersect.

In the split-screen display, both sets of data are shown in
their normal display mode. That is, timing data is shown in a wave-
form display, and state data is shown in a columnar radix display.

The split-screen shows up to 20 data lines, divided into two
windows. You can specify the relative size of the windows in the tim-
ing analyzer's Environment Submenu. As shown in Figure 6-6, the
submenu provides a field labeled State Split-Screen Size. This field
determines how many lines of the display are dedicated to the state
analyzer. You can enter any value into the field between 1 and 10,
inclusive.

00842-052

2 F) garg S1UPPED
d: +l, L pod: +1.48) ¢ to r. @.668 nf
P __C_to t; @.9@@ nS
+38.13 u$

4
b
1
1
i
5
{
@

#llyn_cursors

B Figure 6-5. Split-screen display.
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TIMING WAUEFORM DISPLAY IT4 2280 Fjﬁa’?ml STOPPED
Imebase n$ +1. pod: +1.46V
Mag: 7.68@ uS/div rt )
-29.60 US en————— + 38 , {5 u§
rtc
anne
hannel _LJ_L_LALJ_‘LJJ_J_LJ_LL_LJ_LLLLLLLJJJJ.LLJJJJ_LLL_LLJ_L_IJJ
hanne] BT e T Y T LU AN I N I L A TN
hannel P R s
— = oA/ e T T

Iz === TIMING Environment Submenu ===

ﬁcquls)txon [TECHE GO ONCE ] Compare ACG to REF (}nrgh
From:

List display wode: ANDARD
List time readout: MBIEYSL)E

n

List page increment size: ‘U

Using mask of . |

. MNon-overlap range:
State split-screen size: 4

Message: ESC returns to TIMING LIST DISPLAY
YEdit: SPRCE scrolls through choices ?zhelp

B Figure 6-6. Selecting the size of the split-screen display in the
timing analyzer’s Environment Submenu.

All the display controls that are normally available for staie
and timing displays, are available for the split-screen display. The
scrolling of the two display windows works in a master-slave fashion.
For example, if you use the up and down cursor keys to scroll the
state data, the timing waveforms are automatically scrolied left-to-right
to the next corresponding state clock region.

If you use the left or right cursor keys to scroll the timing
waveforms, the waveform display becomes the master. Calculations
are made by the software to determine if the waveform scrolling has
moved into a new state clock region.If so, the state display is scrolled
accordingly. Should the scrolling action of one display force the other
past its data, a message will advise you that the system has been
scrolled beyond time-aligned data.

The split-screen mode becomes the default display mode
when an aligned mode is selected. To change to another display
mode, go to the waveform portion of the display, enter the edit mode,
and select another choice in the Memory Selection field.
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I TYPICAL STATE & TIMING APPLICATIONS

Figures 6-7 and 6-8 illustrate some of the more common
ways in which the two analyzers can be combined to arm/trigger one
another.

00842-054

) <

ARMS
STATE »_  STATE | STATE ARM | TIMING __ ! TIMING
GO SAMPLING TRIG TIMING SAMPLING TRIG
TRIGGERS
STATE ,  STATE _,| STATE TIMING
GO SAMPLING TRIG | TRIGGER PATTERN = ALL “DON'T CARES” TRIG

B Figure 6-7. State Arms/Triggers Timing.

00842-101
STATE
TRIG
‘ (ARM » ARM TIMING . t
' PATH) —
STATE ,_ STATE _,| STATE |, TIMING | SAMPLING | nming
Go SAMPLING | TRIG l (TRIG) - | TG
PATH TRIGGER PATTERN = ALL “DON'T CARES”

B Figure 6-8. State Arms/Triggers Timing, Timing Triggers State.
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Using this section. This section gives you an opportunity to
operate the Interactive State Analyzer before getting into actual
applications. The demonstration example is built around the demo
circuit board, which you received as part of your state analyzer
package.

Before attempting the demonstration example, it is recommended
that you first read Sections 2, 3 and 4 of this manual. These sec-
tions show you how to install the gAnalyst hardware and software,
and they provide important background information on the state
analyzer features.

B SECTION CONTENTS

System Setup 7-3
The Configuration Menu 7-5
The 1/0 Menu 7-9
The Format Menu 7-14
Bus Demultiplexing 7-23
The Trigger-Store Menu 7-28
The State Display 7-44
The Symbol Menu 7-50
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B SYSTEM SETUP

The pAnalyst products and accessories you'll need to set up
the demo system are listed below:

B pAnalyst 2000 Mainframe, with the personal computer inter-
face boards and cable.

State Analyzer Controller Board and one P2901 Clock Probe

State Memory Board (either 16- or 32-channel) and one
P2902 Data Probe.

pAnalyst software (SYSTEM DISK and HELP DISK).
Demo Circuit Board

In addition to the above pAnalyst accessories, you'll also
need a personal computer that meets the PC Compatibility Require-
ments listed at the front of this manual.

Installing the pAnalyst and the Personal Computer. If you
haven't already done so, install the PC interface board into your per-
sonal computer. Also install the pAnalyst interface board and cable,
the controller board, and the memory boards as described in Section
2 of this manual.

Connecting the Probes. Now, connect the clock and data
probes as follows:

1. Attach the P2901 Clock Probe to the state analyzer controller
board.

2. Attach the P2902 Data Probe to the state memory board that
is farthest from the controller board. If this farthest board is a
32-channel memory board, attach the probe to the board’s
upper probe connector.

[ NOTE
It is important that you connect the probes exactly as described
above. Otherwise, the demonstration example will not work properly.
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Installing the Demo Board. To connect the demo circuit
board to the gAnalyst, follow these steps, referring to Figure 7-1:

1. Connect the P2901 Clock Probe (from the Controller Board)
to Clock Probe connector on the demo board.

2. Connect the P2902 Data Probe (from the Memory Board) to
the Data Probe connector on the demo board.

When connecting a probe to the demo board, it is easiest if
you hold the demo board vertically so that the two block connectors
are at the bottom and horizontal. Center the probe’s shrouded pin
header over the board’s connector, then push the probe into contact
with the demo board.

00842-055

M Figure 7-1. Installing the demo circuit board.
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Starting the System. To start the system, perform these
steps:

1. Install a DOS diskette (version 2.00 or higher) into drive A of
your personal computer.

2. Power up both the pAnalyst mainframe and the personal
computer.

3. Remove the DOS diskette from Drive A and replace it with
the pAnalyst's HELP DISK.

4. Insert the pAnalyst’'s SYSTEM DISK into drive B of the per-
sonal computer.

5. Enter drive B, then type the word ANALYZE and press the
return key.

In a few moments you'll see the Configuration Menu on the
screen. You're ready to start the demonstration.

[ NOTE

If you're using a hard-disk computer, load the pAnalyst software as
specified in Section 3, Getting Started.

HE THE CONFIGURATION MENU

If you've followed the instructions in the preceding subsec-
tion, you should now be looking at the Configuration Menu. Your
screen should be similar to the one shown in Figure 7-2, although
there may be some differences in the number and depth of memory
cards, and perhaps the location of the controller and memory cards.

if your screen looks like the one shown in Figure 7-3, one of
three things is probably wrong:

1. The power to the pAnalyst is not on.

2. The cable between the computer and the pAnalyst is not
connected.

3. The PC interface board (the small board that plugs into the
personal computer 1/O bus) is set to a different address
range than the address range shown on the Configuration
Menu.
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00842-056

Morthwest Instrusment Systems, Inc.
averton, Oregon

Sof sware version. 1.90@
————— (onfiguration Mepu ———— =

MHALYST hardware available

Options Biot # Board type

2 State Analyzer
Help information \

Interface

State finalyzer Controller 4K
Enter new PANALYST address [DE] State Memory - 32 ch. x 4K
Return to user level progpam -

Return To DOS
,’GNQL&'SI Selftest

I

~ITNCN B LI

i
|
B
|
|
!
|
l
|

sCommand: Cursor keys move the pointer, (REI) selects the option. 7:zhelyp

B Figure 7-2. The Configuration Menu.

00842-057

Northwest Instrument Suystems, Inc.
Beaverton, Oregon

. Sof tware versio
——= (Configuration Menu

MANRLYST hardware available
Options Klot ¥ Board tyype

2] Help information
Enter new PMNALYST address [EBI

Re turn to user level program
Return To DOS
PANALYST beh‘test

PR NS SRR

Error; PRNALYST not available ) .
>Command: Cursor keys move the pointer, <{RET) selects the option, 7chely

M Figure 7-3. The Configuration Menu, without proper connections.
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Take appropriate action to correct problems (1) or (2). If the
problem is (3), first determine the address programmed on your PC
interface board. Now, using the down cursor key, move the screen
pointer to the menu’s Enter New pAnalyst Address option, as shown
in Figure 7-4. Press the return key. The address field in the option
should immediately start to blink. In the field, enter the two hex-
adecimal characters which correspond to the eight most significant
bits of the address programmed on the PC interface board.

[ NOTE
If the above procedures fail to take care of the problem, refer to
Section 3 of this manual for instructions on how to handle power-up
error conditions.

00842-058

Northwest Instrument Systems, Inc.
Beaverton, Oregon

Sof tware version: 1.88

Configuration Menn ——————————————o—
PMNALYST hardware available
Options WKlot # Board type

Interface
State finalyzer Controller 4K
State Memory - 32 ch. x 4K

State Analyzer
Help information

21 Enter new PANALYST address ()]
Return to user level program
Return To DOS
MNALYST Selftest

IO OB

Message: Enter the 8 ms bits (in HEX) for MMNALYST interface address, 7zhelp
JEdit: Enter 8 thru F 7:chelp

B Figure 7-4. Changing the PC interface board’s address in the
Configuration Menu.

Now that your system is up and running, take a few minutes
to read the on-line Help information.

This Help file gives basic information about how to move the
cursor through the menus, select commands, and enter and leave
the edit mode within a menu.
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Help also explains the command and message lines at the
bottom of the screen. These lines are very important in using the sys-
tem. The command line provides supplemental information about the
command you have selected or, if you've made a mistake, gives you
an error message. Any time you are unsure of what to do next, read
the command and message lines. In most cases this will provide you
with the information you need to proceed.

To read the Help information, move the screen pointer to the
Help Information option of the Configuration Menu and press the
return key. The bottom line of the screen will now show three
commands:

<PgUp> Press this key to move backward through the Help
file.

<PgDn> Press this key to move forward through the Help file.

<Esc> Press this key to escape the Help file and return to

the Configuration Menu.

Now that you have read the Help information, we can pro-
ceed with the demonstration. in this demonstration we will be
monitoring and controlling the demo board that you have connected
to the clock and data probes.

The demo board consists of a 16-bit up/down counter. The
state analyzer can be programmed to control the up/down function of
the counter, its load initial count function, and its counter enable
input. Of course, the state analyzer also monitors the counter’'s 16
output lines.

As we proceed through the demonstration, we will discuss
the operation of the demo board in more detail, and we'll clarify
exactly how to program the state analyzer to control and/or monitor
the board.

First let's go to the I/O Menu and load a setup file, which will
automatically program the entire operation of the state analyzer. Move
the screen pointer to the State Analyzer option in the Configuration
Menu, and press the return key.

The state analyzer will display its Format Menu first. To move
from the Format Menu to the 1/O Menu, use the Menu command on
the command line at the bottom of the screen. Press M. The com-
mand line now lists all of the available menus, including the I/O
Menu. Press | to select the I/0O Menu.
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I THE /O MENU

In the IO Menu, you should see a screen like the one in Fig-
ure 7-5.

There are five programmabile fields in this menu. The Device
field allows you to select either disk or printer as the I/O device. Disk
is the currently selected device.

00842-059

— 170 MENU —— ISR 2108 —— STOPPED

Instrument: STATE ANALYZER I
Device: I)GIAM
File name:

Function: m Sty

YCommand: Edit Go Menus Display eXecute ?:zhelp enlir Page_directory <SP)

B Figure 7-5. The /O Menu.

The Path field refers to the current drive-directory in use. The
state analyzer files contained at the path location are displayed in the
directory window on the right-hand side of the screen.

The File Name field is used to indicate the name of the file
you wish to act on.

The Function field allows you to describe what you want to
do with the indicated file.
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In this demonstration we want to use the 1/0 Menu to load
the State Analyzer Demo Program, which is contained on the
pAnalyst's HELP DISK. The following steps show you how to do this.

1. Press E to enter the edit mode.
2. Move the screen cursor to the Path field and enter:
A\
Now press the return key. The directory window should
immediately show you the files on the HELP DISK.

3. Move the screen cursor to the File Name field, then enter the
name of the DEMOXX file that matches the total number of
channels in your state analyzer. For example, if your state
analyzer has a total of 32 channels, enter DEMO32.

4. Move the screen cursor to the Function field, then, using the
space bar, set the field to:

LOAD SETUP

5. Finally, press the escape key to leave the edit mode and
return to the command mode.

Your /O Menu should now look similar to the one shown in
Figure 7-6.
[ NOTE
In this example, we used the DEMOB32 file because our state
analyzer is configured with a total of 32 channels. If your state

analyzer contains more channels, you should be using the appropri-
ate file. Otherwise, the demonstration example will not work properly.
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00842-060

—— 170 MEMI —— ISq 2188 —— STOPPED
——
Instruwent: STATE ANALYZER Directory of B:
Device: BIRNAN DEMO32 3872
X DEN04 1873

DEMOBE @72

File name: Q%0 4 SETUP, 8 DATA files
Function: % BETTP 251964 ﬁytes available

Message. Press X to LOAD SETUP file DEMO32
>Command: Edit Go Menus Display eXecute ?:help enVir Page_directory (SP)

M Figure 7-6. Setting up the I/0 Menu to load the demo file.
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You can now load the demo file by pressing X for eXecute.
Your screen should now look like Figure 7-7.

The file description reminds you that the data probe con-
nected to the demo board must be attached to the memory board
farthest from the controller board, and it tells you how many channels
this demo file is set up for.

If the number of channels in the file description matches the
number in your system, enter Y for Yes when the pAnalyst asks you to
confirm the loading operation.

00842-061

——— 1/0 MENE —— ISA 2188 —— STOPPED
Instrument: STATE ANALYZER Directory of B!

Device: MMM DEMO32 3@ SETUP
!DWB 3872 SETUP
DEMO3E 3872 SETUP

File name: 4 SETUP, @ DATA files

[DEMO
Function: % KETP) 251904 bytes available

File Description:

32 Channel Demo. Connect Data Probe to the
tast Memory Board., If using a 32 channel card
use the upper probe connector.

Ydarning: Please confirm: LOAD SETHP from file DEMO32 (y/N/7)

B Figure 7-7. Loading the demo file.
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During the few moments the setup is loading, your screen

will look like Figure 7-8.

—— 1/0 MENl —— DemoB8 ——
Instrument: STATE ANALYZER
Device: @I N

File Description:

32 Channel Demo. Connect Data Probe to the
last Mewory Board, If using a 32 channel card
use the upper probe connector,

File name:
Function:

YMessage: Reading SETUP file DEMO32

00842-062

STOPPED

R S —
Directory of B
DEMO32 387 SETU
DEMO48 3672 SETH
DEMO6 7 SETY
SETH

THp
TP
4 3@ Tup
DEMOSS 367 TiiP

4 SETUP, @ DATA {1
251984 hytes avail

2
2
2
2
1
a

e
ble

M Figure 7-8. Reading the setup file.

When the command line reappears, move to the Format
Menu: first select the Menu command by pressing M, and then

select the Format Menu by pressing F.
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Your screen should now look like Figure 7-9.

00842-063

FORMAT MEM! RMTTXYE ———— STOPPED
SAMPLE CLOCK S84 or S$2 or 83 or 84 or S5
SLOPE: HEEE EKNE EINE DA K

HOLD CLOCK  HL H2
POLARITY: HENE MRAN RUN/STOP: RAAINER

=== GROUP ASSIGNMENT e
ISLOT  Mux HOLD CLK 34321@987654321@-1sh  GROUP HAME POL  RADIX
KN o BN X ] A 1s [ cun ter | | HEX |

0

U O

STATE
EXT INPUT

DISPLAY ORDER: JAMWQ44et

dCommand: Edit enVir Go Menus Display lser_display ?:help

B Figure 7-9. The Format Menu.

El THE FORMAT MENU

The Format menu is used to describe how you have con-
nected the state analyzer to the device under test, and how this set
of connections should be grouped, named and displayed. It also
allows you to name the setup (just as we named the demo setup
DEMOXX).

The demo board counter outputs are connected to the chan-
nels marked A in Figure 7-9 and on your screen. For the configura-
tion shown in Figure 7-9, you can see that the data probe connected
to the demo board is received by the upper probe connector of the
32-Channel Memory Board in slot number 3.

This group of lines has been named Counter on the right-
hand side of the screen under the NAME column. They are to be
displayed in positive logic (POL=+) and in hexadecimal notation
(RADIX=HEX). In the Display Menu, the data acquired from these
lines will be in a column that is titled Counter.

We're going to defer further explanation of the Format Menu
until we've run the state analyzer a few times and have learned a little
more about how the demo is constructed.
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The Trigger-Trace Flowchart in Figure 7-10 is a flowchart of the
trigger and trace program that was loaded into the demo with the
DEMOXX setup file. It is a graphical representation of how the trig-

I gering is currently programmed. We will get to know how this is done
a littie later.

For now, notice that there are three different paths to the
TRIGGER oval in the lower right-hand corner of the chart. We will
cause the data presented to the state analyzer to be different each
time we run the machine, by making changes in the Format Menu.
(How, we will explain later. For now, our object is to learn to start the
state analyzer, follow the flowchart, and manipulate the Format Menu.)
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00842-064
I
RESET = ONE OF 15 STATES
l SYMBOL NAME USED IN WORD
START NAME RECOGNIZER
™ COUNT=5555"]

OR 1555 NUMBERS=NUMERIC VALUE OF SYMBOL

ANYTHING XXXX
SHIFT

5656 OR 5756 MUX

5A59

MULTIPLEX

| NOT= ]

ANYTHING
HI-RESET

XXXX

HI-RESET

B Figure 7-10. Demonstration Setup. Trigger-Trace Flowchart.
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Let’s get started. Connect the jumper on the demo board to
both pins. Select the Go command by pressing G. Your screen
should now look like Figure 7-11.

00842-065

FORMAT MENU BJTTEME —— RUNNING at state Wait
SAMPLE CLOCK $§ or 82 or 83 or S4 or S5
SLOPE: HEEE ENE K IhdE s
HOLD CLOCK Hi H2
POLARITY. HEER B RUN/STOP: RAIER
PSLOT Mux HOLD CLK 543210987654321@-1sb
GO No BN X ]

Is

P _NAME POL  RADIX
Lounter N + I HEX |

KU No BN X s

GROU
4
B
¢
D
E
F
G
N

STATE
I EXT INPUT
DISPLAY ORDER: Jileeiveigielf

yCommand: Halt (1mwmediately)  ?zhelp

B Figure 7-11. Running at state WAIT.

The message in the upper right-hand corner tells you that the
state analyzer is running at the state WAIT. Find the box labeled WAIT
on your flowchart. The trigger sequence is stuck in state WAIT and is
waiting for you to remove the jumper from the demo board. Do this
now while you watch the “RUNNING...” message. You probably
noticed the “RUNNING.."” message indicate states CNTUP and
DNCNT before changing to “STOPPED at state DNCNT”

(Leave the jumper off for the time being. You might want to
attach it to one leg only on the demo board. That’s fine, but be sure
it's only on one leg, or you will see slightly different displays from the
ones we'll be showing you.)
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Your screen should now look like the one shown in Figure 7-12.

00842-066

FORMAT MENU BIYTXFMR ———— STOPPED at state DnCnt
SAMPLE CLOCK §1 or S$2 or §3 or 84 or §5
SLOPE: HENE K3 ERE KOS T

HOLD CLOCK Hi H2
POLARITY: HEEE WA RUN/STOP: BAZAIE

GROUP ASSIGNMENT
HOLD CLK 543210987634321@-1sb  GROUP NAME POL  RADIX
WA OCOCHSNNNE 15 h oTINTE :

"

K AR

[ HEX |

STATE
EXT INPUT

DISPLAY ORDER: LROe4e44%

dCommand: Edit enVir Go Menus Display lser_display ?:-help

M Figure 7-12. Trigger stopped at state DNCNT.
Now let’'s cause the triggering sequence to trigger in the mul-

tiplexed state (state MUX). To do this you must alter the Format Menu
programming. First enter the edit mode by pressing E for Edit.
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If the blinking screen cursor is not over the MUX field in the
row containing the A channels, move it there now. Scroll through your
choices in the MUX field by pressing the space bar, as directed on
the edit line. Select YES. Your screen should now look like Figure
713.

[ NOTE
If your data probe is not connected to the memory board farthest
from the controller board, this MUX operation will not perform as
described above. Go back to the beginning of this section and
reconnect your data probe as specified. Then, use the /0O Menu to
load the DEMOXX file that fits your channel configuration.

00842-067

FORMAT MENU BUTTXPM ————— STOPPED at state Dn(nt
SAMPLE CLOCK S1 or S$2 or 83 or S$4 or S5
SLOPE: HENE S Dl Dl Kl
HOLD CLOCK Hi H2
POLARITY: HEER WS RUN/STOP: B
GROUP ASSIGNMENT

218-1sb  GR

Is

o

NAME
Kounter |

Ol P
[]
B
C
D
E
¥
G
N

STATE
1 EXT INPUT

DISPLAY ORDER: LD@W4e44es

YEdit: SPACE scrolls through cheices ?zhelp

B Figure 7-13. Setting up multiplexed mode.
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Escape from the edit mode and select the Go command by
pressing G. Your screen should look like Figure 7-14.

00842-068

FORMAT MENU BJTTXFM —————— STOPPED at state Mux

SAMPLE CLOCK $1 or $2 or $3 or S84 or §5
SLOPE: HEEN KQE K Ol K

HOLD CLOCK M1 H2
POLARITY: WEEN ERAE RUN/STOP: WAL

e GROUP  ASSIGNMEN] ——————e—————————————
JSLOT MUX HOLD CLK 543210987654321@-1sb  GROUP NAME POL  RADIX
At N A o e | TEY

| OFF |

3t mm—

STATE
EXT INPHT

DISPLAY ORDER: LDBl4He44

>Command: Edit enVir Go Menus Display liser_display ?chelp

B Figure 7-14. Go in multiplexed mode.

As you can see, we triggered in state MUX, the second path
in the flowchart. What has happened here is that the triggering
specification has been programmed to detect whether or not data is
being treated as multiplexed (MUX=Yes) or non-multiplexed
(MUX=No). As you might suspect, this determination was made in
state TESTMX on your flowchart.
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For the final path in the flowchart, we are going to detect
whether or not a hold clock is being used. Enter edit mode. Move
the cursor to the Hold Clock column and use the space bar to select
H1 LO=PASS. Escape from edit mode. Your screen should look like
Figure 7-15.

00842-069

—— FORMAT MENU RJTTXVE - — STOPPED at state Mux
SAMPLE CLOCK Sl or S2 or S$3 or S4 or S5
SLOPE: HEE Kl DB DnE Il

HOLD CLOCK Hi H2
POLARITY: KN B RUN/STOP: BAY)ER

——————————— = GROUP ASSIGRMENT ——————————————————
ISLOT _MiX HOLD CLK 5432189876543218-1sh  GROUP  NAME POL  RADIX
EIN No B X OO0 fLounter |

[ HEX ]
" wan g

STATE
EXT INPUT

DISPLAY ORDER: J:)Eaeé#edls

OO O O R

>Command: Edit enlir Go Menus Display User_display 7?zhelp

B Figure 7-15. Setting up to detect a hold clock.
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Now select the Go command. The analyzer will have stopped
in the state NOT= and your screen should look like Figure 7-16.

00842-070

FORMAT MENU RIITEIM —————— STOPPED at state Not -
SAMPLE CLOCK §1 or S$2 or $3 or S$4 or 85
SLOPE: HEEE Kl A ERE KNS
HOLD CLOCK Hi 12
POLARITY: HENE R RUN/STOP: BRYLLE

GROUP ASSICNMINT e
HOLD CLX 543218987654321@8-1sb  GROUP NAME POL  RADIX
[ X EEXRXAXXRXXX XXX XX Kounter | [ HEX ]

STATE
EXT INPUT

DISPLAY ORDER: :NA4S4sY

ROU
]
B
D
E
F
G
$
I

>Command: Edit enUir Go  Menus Display Hser_display 7chelp

B Figure 7-16. Detecting a hold clock.

Before you do anything else, reprogram the Format Menu so
that the MUX field is set to NO and the Hold Clock field is X. Your
screen should look like Figure 7-9, with a “STOPPED...” message
added.

if you are willing to take it on faith that we changed the data
by altering the Format Menu, skip ahead a few pages to the material
on the Trigger-Store Menu. Whether you do or not, it would be a
good idea to read the material on sample and hold clocking
provided in Section 4, Modes of Operation.
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N BUS DEMULTIPLEXING

The way you program the Format Menu affects the way data
is acquired and displayed. This subsection discusses how the sample
) and hold clocks work together to capture different kinds of data.

As explained in the material on sample and hold clocking in
Section 4, the state analyzer in MUX mode (where MUX=YES) looks
at only the lower 8 lines of the data probe. These lines are run
through two transparent (or presample) latches in parallel, so that the
8 lines are duplicated and two sets of 8 are presented to the rest of
the memory board (shown on paths A and B in Figure 7-17.) Each of
these sets of 8 can be presampled with its own hold clock and held
until the data is clocked into the state analyzer with the S1-S5 sample
clocks.

If both H1 and H2 are high and MUX=YES, then both 8-bit
paths will present the same data to the internal logic of the state
analyzer's memory board. However, if one or both of the hold clocks
are active, and if the phase relationship between the hold clocks is
not the same, then different sets of data can be clocked into the inter-
nal logic of the memory board.

00842-071

Lower 8 data lines @ F373 @ F374 To Word
s s 8 8 Recognizers

VaN

1 S CLOCK

\%
1 F373 F374
8

8 . >, To Word
GIOE MUX 8 Recognizers

H1, H2, OR X (High)

Upper 8 data lines F373
8

| ® wowmux MUX
~J

B Figure 7-17. Input circuitry of the memory board.
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Look at Figure 7-18 and you will see three examples of sam-
ple and hold clocks vs data storage for multiplexed systems. The first
two examples (shown in Figures 7-18A and 7-18B) are timing diagrams
of the demo board. In these diagrams, the sample clock data is the
data on path B of Figure 7-17. Likewise, the hold clock data is the
data on path A.

in the Format Menu shown in Figure 7-16, path B data is the
group associated with H2. Path B is always transparent, because
hold clock H2 has been programmed don't care (i.e., pass always).

Path A, the data above path B, is transparent when its hold
clock field is programmed to don't care. If path A is programmed to
H1 and the current definition of H1 is LO=PASS (HI=HOLD), then the
shaded area in Figure 7-18B represents the period when the pre-
sample latch is transparent and the white area represents the period
when it is holding latched data.

Figure 719 shows the schematic for the demo board. As you
can see, the counters are clocked on the rising edge of H1, and H1
is delayed relative to S1 by two gate delays. Also, remember that the
counters are clocked into the state analyzer on the falling edge of S1.

Starting at the left side of the timing diagram in Figure 7-18B,
you can see that shortly after the first rising edge of H1, the sample
clock data (the lower 8 bits of the counter) changes to the value 57.
The next falling edge of S1 (marked with the vertical line) clocks the
sample and hold clock data into the state analyzer so that the dis-
played value is 5756. (This is the first value displayed in the column
just past the far right-hand side of the timing diagram.) The 57 is the
sample clock data and the 56 is the hold clock data. Why the hold
clock data is 56 will become apparent as we go through the next
cycle of the timing diagram.

Immediately after the first falling edge of S1, H1 goes low,
causing the hold clock data presample latch to become transparent.
Shortly after this latch has been enabled, the data in the latch
becomes 57 as indicated. The 57 is the current value of the lower 8
bits of the counter.

Upon the next rising edge of H1, two things happen: the
hold clock data is latched into the presample latch, and the counters
are clocked. After a propagation delay from clock to counter is out-
put, the counters increment to the value 58.
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At this point the counters (and therefore the sample data
path) have the value 58, while the hold clock presample latch has the
value 57. The presample latch will hold the value 57 until H1 goes
low. However, before this happens S1 goes low, clocking the value
5857 into the state analyzer. (The next four cycles of the timing dia-
gram are left as an exercise for the reader)

In Figure 7-18A, you can see that if the programmed polarity
at H1 is reversed (in relation to Figure 7-18B), sample clock data and
hold clock data will be the same at the time S1 clocks the data into
the state analyzer. This is because both the sample and hold clock
presample latches are transparent (enabled) before and during the
S1 falling edge.

Now that you understand how programming the Format
Menu in different ways can result in the state analyzer seeing different
data, let’'s go on to the Trigger-Store Menu and learn how trigger
specification separates one kind of data from another.
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00842-072
TIMING EXAMPLES OF SAMPLE AND HOLD CLOCKS
VS DATA STORAGE FOR MULTIPLEXED SYSTEMS
]
S1 (SAMPLE CLOCK) STORED
HOLD CLOCK DATA
H1 \H1 = PASS; LO = HOLD, 3A3A
3B3B
SAMPLE CLOCK DATA 303C
HOLD CLOCK DATA 3D3D
3E3E
S1 (SAMPLE CLOCK)
HOLD CLOCK ) 5756
H1\H1 = HOLD; LO = PASS 5857
SAMPLE CLOCK DATA 5958
5A59
HOLD CLOCK DATA 5B: 5BSA
EXAMPLE: 8085 READ CYCLE .
|
cLock L1 I L
- X___FE |
ADDRESS 8-15 — l X FEO4 76
X -
ADDRESS 0-7, DATA 0-7
ALE [
-
READ/INTA .

LOWER ADDRESS (HELD)

X
READ I @

H1 = ALE S1

S2 = WRITE
S3 = INTA

= HOLD AREA: DATA PASSED

]
| = STROBE
i EDGE

B Figure 7-18. Demonstration Timing Diagram.
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00842-073

+5V

+5V

DATA PROBE < CLOCK PROBE
L
H N \l/\I/\I/
5
5| |3
» S| =
‘ HHE
QyQ.Q, Qs T Qs Q:Q Qs ¥ QuQ:Q,Q, T Qe Q. @, Qa ¥ T|Z| i
Q RCO |a R0 |0 RCO o J
RYa) ’m [l=} Am =} S0
DCBA LU_P\/ _uOm)LU,P\/ OOm)LU_P\/ OOW)LU_P\/
SLITTTL 494l dape ][]  oadd)
+5V 1K
LS368A LS368A LS368A
LM LM368A
100KHz|§
6.8K 1K
_ +5V HALT
01 .001

f]

B Figure 7-19. Schematic of the demo board.
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H THE TRIGGER-STORE MENU

In the Trigger-Store Menu the current trigger specification will
detect differences in data patterns that result from changing how data
is acquired in the Format Menu. (Refer back to the preceding sub-
section for details.)

You don’t need to read over the preceding subsection to
follow the demo, but you do need to know the examples of Format
Menu programming we used. To summarize, the clocking setup is:

7-28

1. MUX = No and hold clock = X.
2. MUX = Yes and hold clock = X.
3. MUX = Yes and hold clock = H1.

The data patterns associated with each mode are as follows:

1.

MUX = No and hold clock = X. The data is a straight 16-bit
counter that counts up or down, e.g.:

5556

5557

5558

5559

. MUX = Yes and hold clock = X. The data is 8 bits of the

counter, duplicated on both the upper and lower 8 bits of the
displayed pattern, e.g.:

3A3A

3B3B

3C3C

3D3D

MUX = Yes and hold clock = H1. The data is as in (2),
except that the count on the upper 8 bits leads the count on
the lower 8 bits by one, eg.:

5756

5857

5958

5A59

In addition to this information, you will need the Trigger-Trace
Flowchart in Figure 710 and the information in Section 5 on how to
use the Trigger-Store Menu.

Go to the Trigger-Store Menu by pressing M for Menus and T
for Trigger-Store.



I 7 Demonstration

MODEL 2100

Your screen should look like Figure 7-20. For convenience,
Figure 7-21 shows the entire specification.

00842-074

g?é%gER-STOV.E MEMU Demo32 TRIG POS: yA§ ' STOPPED at state Mot = %o
Start: IF  anything OCCURS @@@1 TIMES THEN --- -) GOTO TctMx 3
STORE

T0 Mux

Multiplex OCCURS BEFORE 0@85 SRHPLE
HEN - TO No marx

Non-Mux  OCCURS ANYTIME T
NEVER

GO
S
GO

TR
STO RL

Pomuxy SRR OCCURS uid| TIMES THEN -
‘mﬂj l i-Reset EVHUININ 1M
NEVER B

NAM Counter EXT
fieq 1234 1234

YCommand: Display 1 Go Menus Scrollstates enVir

M Figure 7-20. The Trigger-Store Menu.
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00842-075

?ng%;gm—sront MEMUI Dewc32 TRIG POS: u}A{ '[ytJ STOPPED at state Not =
Start: IF  anything OCCURS 0@@1 TIMES THEN GOTO TstMx
NEVER ---- STORE

Multiplex OCCURS BEFORE 8885 SAMPLE CLKS THEN -) GOTO Mux
Non-Mux  OCCURS ANYTIME T -=) g%gl‘ﬂomx

RPO CL
3 1

GOTO Not =
> TRIGGER
STORE

OCCURS 0881 TINES GOTO Hait
Hi-Reset GOTO Cntup
NEVER STORE

anything TRIGGER
STORE
Hi-Reset GOTO Cntup
STORE
Hi-Reset GOTO DnCnt
STORE
Hi-Reset TRIGGER

NAME Counter EXT CL
Hi-Reset 33355 X

YCommand: Display [Edit Go Menus Scrollstates enUir 7zhelp (SP>

M Figure 7-21. The Trigger-Store Menu with all the states programmed.

Data values in the trigger-store specification are represented
symbolically. Figure 7-22, a listing of the Symbol Menu, gives you a
quick reference for the hexadecimal value of any word recognizer.

Perhaps the best way to look at the trigger-store specification
is as a small high-level language program consisting of up to 15
procedures. Each procedure corresponds to the labels in the STATE
column down the left-hand side of the specification (see Figure 7-21).

Each procedure (or STATE) consists of a number of lower
level statements that allow you to jump to (GOTO) other procedures;
to halt (TRIGGER); and to execute /O as a function of the data moni-
tored by the state analyzer's data probes (where Input = STORE and
Output = Real-time Programmable Outputs).

At this point the analogy breaks down, because, in the
analyzer’s state machine, all the lower level instructions within each
procedure can be executed in parallel (simultaneously), rather than
serially as in a computer program.
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On the Trigger-Trace Flowchart (Figure 7-10 ), the large boxes
and diamonds correspond to the STATES in the trigger specification
of Figure 7-21. The smaller boxes enclose the symbols used in the
trigger specification. The data values next to the smaller boxes are
the same as those indicated in the Symbol Menu in Figure 7-22.

00842-076

——-——— SYMBOL MENtf  Demo3¢ --—~——————  STOPPED at state ctep
NAME Lounter EXT (L
HEX

BIN BIN
fny balue  XXXX { X
g\itlpi?x éb§b
AMASK FEFF
LowReset 1555
Hi-Reset 3535
Shift 9
fAcy 1234

<
>

kg A eun
MASK

D 3 > D e
O b X O e

anything
Any Name

>Command: Display Edrt enVir Go Menus "zhelp User_display

B Figure 7-22. The Symbol Menu.

One last piece of information before we go through the
trigger-store program. On the right-hand side of the screen there is a
column labeled RPO. The values in this column determine the levels
the two Real-time Programmable Outputs (RPOs) on the clock probe
take upon leaving the state they are specified in. These RPOs are
connected to the demo board in such a way that they control the
up/down function and the load line of the counter. Table 7-1 lists the
state the counter will take on for a given RPO programming.
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M Table 7-1: RPO-Counter Programming

RPO Value Counter State
0 Load
1 Load
2 Count Down
3 Count

When you execute the Go command, the initial RPO value
will be 0. When the counter is forced to load, the value it loads will
be 5555 if the jumper is removed from the demo board, or 1555 if
the jumper is installed.

We'll begin with state START in Figure 7-21. (Follow along on
Figure 7-21 and your flowchart.) In this state, the first data value
clocked into the state analyzer (anything=XXXX) will cause a jump to
state TSTMX. It will also set the RPO value to 3, causing the counter
to begin counting up from either 1555 or 5555 (depending on
whether or not the jumper is installed).

In state TSTMX, the idea is to differentiate between data
acquired in MUX mode and data acquired with MUX turned off. We
know that in state START the counter was loaded with 1555 or 5555,
and will now begin counting up. If (as explained previously) the For-
mat Menu is in MUX mode, the upper and lower 8 bits of data will
begin counting up simultaneously from either 5555 or 5655. One
clock later their value will be 5656 or 5756.

These values correspond to the symbol Multiplex, and will
cause the state machine to jump to the state MUX and continue to
count up (RPO=3). If, however, the Format Menu has been used to
turn MUX mode off, then the state analyzer will see a 16-bit counter
begin to count up from either 1555 or 5555, eventually reaching the
value of 5557 (Non-mux) before it counts through the Multiplex
values. Non-mux will cause a jump to state NOMUX and will put the
counter in a load condition (RPO=0).

We will follow the Multiplex path first and return later to the
Non-Mux path.

State MUX will differentiate between data where the upper 8
bits equal the lower 8 bits, and data where the upper 8 bits have a
value one greater than the lower 8. The state is looking for the Shift
symbol (value 5A59) before 1000 counts have gone by.
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We know that upon entering the state MUX, the count was
either 5656 or 5756. Three clocks later it will be either 5A59 or 5959,
If, on the Format Menu, the H1 hold clock is selected, the count
value will be 5A59. The upper data bits and the lower data bits are
not equal, and the state machine will jump to the state NOI=. If the
hold clock is off (hold clock=X), then the value- 5SA59 will never occur,
because the upper 8 bits will always equal the lower 8 bits. After
1000 clocks, the state analyzer will trigger from state MUX as
directed.

State NOT= is being used as a marker. The state analyzer
triggers as soon as it enters this state. Without looking at the
acquired data, we know something about the sequence of data just
by seeing the triggering end point. Marker states like this one are
very useful in manufacturing test situations where the end points of
tests can be states with labels such as Pass or Fail, depending on
the sequence of data acquired.

Returning now to the Non-Mux path, state NOMUX deter-
mines whether or not the jumper is installed on the demo board. If
the Low Reset symbol (value 1555) is detected, the jumper is installed
and the state machine jumps to state WAIT, leaving the counter in

~ load mode (RPO=0). If, however, the jumper is not installed, the Hi-

Reset symbol (value 5555) will cause the state machine to jump to
state CNTUP. Effectively, the state machine remains in state WAIT until
the jumper is removed from the demo board.

In state CNTUR, the counter counts up until it rolls over twice
and again reaches the count 5555 (Hi-Reset). Then the state machine
jumps to state DNCNT and instructs the counter to count down
(RPO=2).

in state DNCNT, the counter counts down until it rolls over
once and again reaches the count 5555. At that time the state
machine causes the analyzer to trigger.

In each of the states in the trigger specification (shown in
Figure 7-21), the state analyzer was directed to NEVER STORE. Even
though the data was monitored and the state machine made deci-
sions based upon this data (jumping, setting the RPOs, and trigger-
ing), no data was stored. No data, that is except the trigger word.
Regardless of the store specification, the trigger word is always
stored.
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Let’s try it. Execute the Go command. After the “STOPPED...”
message appears, enter the Display Menu. Your screen should now
look like Figure 7-23. The only value recorded was the trigger condi-
tion 5555 (Hi-Reset).

00842-077

STATE DISPLAY Demo32 W‘ STOPPED at state DnCnt
LQC STATE Count EX LoC ount EX LoC STATE Count EX

DnCnt 53555 1

YCommand: Edit Go Menus enVir Buffer Find Jump Page 7-help (SP)

M Figure 7-23. The State Display.
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Now, let's enter the Trigger-Store Environment Submenu.
Press V for enVironment, then T for Trigger-Store. Your screen should
now look like Figure 7-24.

00842-078

A4 DATH STOPPED at state DnCnt
ount EX LoC STATE Count EX

TRIGGER-STORE Environment Submenu
Multiple preview acquisition mode? JQiM
Store all state transitions?
RPO starting value:
Starting state; 3 with AR start

Message. ESC returns to main menu
YEdit: SPACE scrolls through choices 7zhelp

B Figure 7-24. The Trigger-Store Environment Submenu.

There are five programmable fields in the Trigger-Store
Environment Submenu. The RPO Starting Value field specifies the
encoded value that the two RPO lines assume when the Go com-
mand is executed. The Starting State field specifies the first state to
be entered when the Go command is executed. (We will explain the
field labeled COLD later when discussing single-step applications in
conjunction with the run/stop line on the clock probe.) We will come
back to the Multiple-Preview Acquisition Mode field in a moment. The
Store All State Transitions field allows you to see all the states passed
through on the way to triggering. Change this field now to YES, then
press the escape key to re-enter the Display Menu.
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Execute the Go command. Your screen should look like Fig-
ure 7-25. Note that the state sequence matches the flowchart.

00842-079

-gw STOPPED at state DnCnt
0C ount EX LoC STATE Count EX

TstMx 3357
No 3953

DnCnt 3555

>Command: Edit Go Menus enpVir Buffer Find Jump Page ?c-help (SP)

B Figure 7-25. All state transitions stored.
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Try it again with the jumper on. Install the jumper on the
demo board, then execute the Go command. Remove the jumper
when you see the “RUNNING at State WAIT” message. Your display

i should look like Figure 7-26.

00842-080

——— STATE DISPLAY Demo32 W‘- STOPPED at state DnCnt
Loc - § E Count i LoC Count EX LOC STATE Count EX

YCommand: Edit Go Menus enVir Buffer Find Jump Page ?:-help (SP)

B Figure 7-26. With jumper on.
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Now, remove the jumper and try acquiring data after
reprogramming the Format Menu to MUX mode with and without the
H1 hold clock. After each trial return to the display and compare the
state sequence with the flowchart. You should get displays like the
ones shown in Figures 7-27 and 7-28.

00842-081

STATE DISPLAY Demo32 w— STOPPED at state Not =
0C STATE Count EX LoC ount EX LoC STATE Count EX
A Start 3355
TstMx 9796 1
-88d1  Mux 5839 1
TRIG Not = 5B5A 1

>Command: Edit Go Menus enVir Buffer Find Jump Page ?zhely (SP)

B Figure 7-27. MUX Mode with Hold Clock.
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00842-082

Demo32 ALY DRTA STOPPED at state Mux
( Lo ount EX LoC STATE Count EX

- TstMx 5656
TRIG  Mux 3F3F

YCommand: Edit Go Menus enVir Buffer Find Juwp Page ?zhelp (SP)

B Figure 7-28. MUX Mode without Hold Clock.

Return now to the Trigger-Store Environment Submenu, and
welll learn about the Multiple-Preview Acquisition (MPA) mode.

MPA allows us to view the seven cycles immediately preced-
ing every qualified acquisition. A qualified acquisition is defined as:
any data stored as the result of the store specification within a state;
the trigger word; or state transitions, if the Store All State Transitions
field is set to YES.

Because the demonstration trigger specification now contains
NEVER STORE in all states, the only qualified acquisitions will be the
trigger word and state transitions. If we enable MPA mode, we will be
able to see the seven unqualified cycles leading up to the trigger and
state transitions.

Enable MPA mode now by selecting YES in its field. Exit the
Trigger-Store Environment Submenu by pressing escape, and re-enter
the Display Menu.
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Before executing the Go command, return the Format Menu
to non-mux mode with the hold clock programmed to X. Execute the
Go command and re-enter the Display Menu. Your screen should
look like the one shown in Figure 7-29.

00842-083

STATE DISPLAY Demo 32 A RTA OPPED at state Dnint
STATE ngg% LOC LoC STATE Count EX

0083
88a2

8881  Dn(nt
TRIG > DnCnt

NN NNNS

Cntup
Cntup

Cntup 334E
Cntup

Cntup 333
Cntup

Cntup

Cntup

Cntup

Cntup

DnCnt
InCnt

=
O et el ¥

YComwmand: Edit Go Menus enVir Buffer Find Jump Page ?:hely (SP

M Figure 7-29. The MPA Mode.

If you display does not look like Figure 7-29, but the trigger
word is in state DNCNT, then enter the edit mode and move the cur-
sor to the programmable field under the LOC column. Press B. Your
screen should now look like Figure 7-29.

Note that all qualified acquisitions are marked with a right
arrow (see callout 1 in Figure 7-29). The spaces between blocks of
data indicate that an indeterminate number of cycles, which were not
recorded, occurred between one block and another. (A cycle is the
synchronous data presented to the state analyzer by the logical OR
of the non-overlapping clocks, S1-S5, depending on which sample
clocks you have connected.)
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In general, a block of data will consist of one qualified acqui-
sition and its seven preceding cycles (e.g., the block associated with
the right arrow). However, if a qualified acquisition occurs before
seven unqualified cycles do, the qualified cycle will be marked
wherever it occurs within the blocks, and the block will be padded
out with cycles occurring immediately after the qualified cycle. This
will continue until the block is filled (with a total of eight acquisitions).

If more than one qualified acquisition occurs within a block,
all of them will be marked (see callout 2 in Figure 7-29).

In MPA, spaces between lines of data (see callout 3 in Figure
7-29) indicate that some number of unrecorded cycles occurred, and
lines of data without spaces represent contiguous cycles.

Now let’'s see how to use the trigger-position delay counter
both in and out of MPA mode.

Enter the Trigger-Store Environment Submenu and turn off
MPA mode. Then, enter the Trigger-Store Menu and press E for Edit
mode. Move the screen cursor to the Trigger Position (TRIG POS)
field at the top of the screen. (If MPA mode were on, the field would
not appear in reverse video, and you would not be able to change
it.) Once in this field, scroll through your choices. You should see DLY
i 0000, BEGIN, CENTER, and END as your options.

The trigger-position delay counter—the DLY field—is used to
specify how many acquisitions are to occur after the trigger. Thus,
DLY 0005 will cause five acquisitions to be stored after the trigger
line of the display. For convenience, BEGIN, CENTER, and END are
preprogrammed values. For a memory depth of 4096, these have
values of 4082, 2047, and 13 respectively.

Program the trigger position to DLY 0002. Then, use the
down cursor key to move state DNCNT onto the screen.
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Now move the screen cursor into the NEVER field of state
DNCNT. Scroll through your choices, stopping at IF ACQ 1234 or
Acg A evn OCCUR THEN. At this point move the cursor into the Acq
A evn field. Use the Control (AS) command to change the symbol
selected in the field to Hi-Reset. The Trigger-Store Menu should now
be programmed as indicated in Figure 7-30.

00842-084

% ER-STORE MENU Demo32 TRIG POS: nAY i'['t] STOPPED at state DnCnt
: IF  anything OCCURS @@@1 TIMES THEN ---% TRIGGER
---) STORE
Wait : IF Hi-Reset OCCURS @@8f TIMES THEN GOTO Cntup 3
> STORE
Cntup: IF  Hi-Reset OCCURS 8@8@3 TIMES THEN GOTO DnCnt 2
STORE

TRI
STA
14

R 0y B BRIEEEE OCCURS /[ TIMES THEN
103 § TYWEKLE OR B JRICTIM OCCUR THEN --

selected symbol
NOME Counter EXT CL
Hi-Reset 5555 X X

YCommand: Display Edit Go Menus Scrollstates enUir ?zhelp (SP>

B Figure 7-30. Programming the delay count.
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Execute the Go command and then enter the Display Menu.
The data acquired should be as shown in Figure 7-31. Note that all
state transitions were recorded and, in the state DNCNT, data values
associated with the Acq 1234 and Hi-Reset symbols were acquired.
Finally, note that there were exactly two acquisitions after the trigger
line, as programmed in the trigger position delay count field.

00842-085

STATE DISPLAY Demo32 w STOPPED at state DnCnt
. CSSS‘ E LoC ount EX LoC STATE Count EX

[N

DnCnt

>Command: Edit Go Menus enUir Buffer Find Jump Page ?2:help <(SP)

B Figure 7-31. State Display—acquired data with delay count.
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I THE STATE DISPLAY

By this time you have used the Display Menu repeatedly, but
we have not talked about many of the commands, nor about the Dis-
play Environment Submenu. If you have not already done so, read
the Display Menu subsection in Section 5.

Now let's try using the Find command. Enter the Display
Environment Submenu by pressing V for enVironment, then D for Dis-
play. Move the screen cursor to the Find Pattern field and scroll the
Hi-Reset symbol into view. Now press the insert key. This will cause a
Followed By field to appear. Again scroll the symbols through this
field until the Hi-Reset symbol appears. Your screen should now look
like Figure 7-32.

The find specification will look for a 5555, followed by a 5555
within 01 location every time the Find command is executed in the
State Display.

00842-086

STATE Cogg% EX LoC STATE Tount EX LoC STATE Count EX

STATE Environment Sub

—— OO —
ﬂcquxsxtmn mode ! w Compare BCO to REF (hi hllght)
Dicplay wode: COMPRESSED FROK: " SEEE] %ﬁ’i of}

usxng
Find pattem Hi-Rese in state - o
followed by FEFIIM in state within (i locations
Counter EXT (L
FFF 1 1
FFFF i 1

YEdit: (enter symbol name), *Szscroll thru symbols, AB-unBuffer

B Figure 7-32. The Find Command.
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Exit the Display Environment Submenu by pressing the
escape key, then enter the Display Menu. In the current display (as
shown in Figure 7-31), note that the first occurrence of the data
sequence:

5555
5555

ends on line -0003. Execute the Find command. Note that line -0003
is now at the top of the screen. The next occurrence of the specified
sequence ends on line +0001. Execute the Find command again.
Now reverse the pattern search direction by pressing the < (less
than) key. Try the Find command several times in this direction.

Now let's try using the compare acquisition to reference
memory feature. First clean up the display by entering the LOC field
and pressing B. Your display should look like the one in Figure 7-31.
Select the <—ACQ REF—> option at the top of the display.

Escape from edit mode and execute the Ref<—acq
command. Your screen should look like Figure 7-33.

00842-087

STATE DISPLAY Dewo32  (GLIS/NE)AED] STOPPED at state DnCnt
STATE Counter EXT
Start 3955 1
TstMx
Nowux

Dncnt

(Command: Edit Go Menus enVir Buffer Find Jump Page ?=help (SP)

H Figure 7-33. State Display—Ref <—acq.

Next, re-enter the Display Environment Submenu. Move the
cursor to the Compare Acq to Ref field and select YES.
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To acquire -data that differs slightly from the current reference
data, run the state analyzer again, but this time with the jumper
installed on the demo board. (Remember to remove the jumper when
the “RUNNING in State WAIT” message appears.) After you execute
the Go command, your display should look like the one in Figure
7-34.

00842-088

Demo32  ALTOEE: STOPPED at state Dnlnt
AT 2 STATE Coun%er EXT "

Start
TstMx
Nomux
Cntup

(Command: Edit Go Menus enVir Buffer Find Jump Page ?zhelp (5P

B Figure 7-34. Data acquired for comparison.

Notice two things about this display. First, the acquisition and
reference displays are aligned in relation to their trigger words, unless
you’'ve specified an offset in the Display Environment Submenu. (The
offset is currently 0.) Second, state labels are never compared. (Note
line -0004 where the data is the same but the labels differ.)

Execute the Next_diff command. Note that the first difference
(which is highlighted) moves to the top line. Try Next_diff a few more
times. Also change direction and try it.

We will now go through an exercise that will teach you a few
new things and allow you to practice much of what you have already
learned. The objective is to step the counter a few counts at a time.
This will illustrate how the state analyzer can be used to single- or
multiple-step a microprocessor in your prototype.
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First set up the Display Menu. Select the ACQ DATA option at
the top of the display.

Now, enter the Display Environment Submenu and change
the Acquisition Mode field to GO FOREVER. Change the Display
Mode field to STANDARD, and turn off the Compare ACQ to REF
field. Your Display Environment Submenu should now be pro-
grammed as shown in Figure 7-35.

00842-089

STATE DISPLAY Demo32 W.- STOPPED at state DnCnt

STATE Count EX LOC ount EX LoC STATE Count EX
TstMx

Nomux

Wait

Cn tup 9559
DnCnt 5335
DnCnt 1234
DnCnt 5555

—_— e —— s]‘g]‘[ Enuu\onnent Submenu ==
Acquisition mode! v Con are M.Q to (highli ht%

Display mode: SMNM D FR OF
isplay mode usmg%

Find pattern: JELIZ3) in state
followed by in state - within ‘['Hl locations

YEdit: {enter symbol name), ~Szscroll thru symbols, “BzunBuffer

B Figure 7-35. Setting up the display.

Enter the Trigger-Store Menu. Set the trigger position to DLY
0000. Now move the cursor to the first State field. (This will probably
be state START, but it depends on where you left the programming
window the last time you were in this menu.)

Press the insert key, and a new State field will appear. Name
this state STEP. Move to the OCCURS field and enter 5.
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Now escape from the edit mode and enter the Trigger-Store
Environment Submenu. Turn off the MPA mode and the Store All
State Transitions mode. Set the RPO Starting Value to 3, and set the
Starting State to STEP with a WARM start. The Trigger-Store Environ-
ment Submenu should now be programmed as shown in Figure 7-36.

00842-090

TRICGER-STORE MEM! Dewo32 TRIC POS: 1) ity STOPPED at state DuCnt RPO L
L)
17 B EFMUEINTT OCCURS k) TIMES THEN --- RN R GGER) 4 4
ALIATS [ STORE
T Mdtiplex SEFORE 085 SAMPLE GOTO Wux
F Non-Mux RS ANYTIME THEN - --) GOTO Nomux
NEVER > STORE
Mux o 1F GOTQ Hot -
ELSE --) TRIGGER
- STORE

IF  LowReset C{l GOTQ MWart
SEIF  Hi-Reset H GOTQ Cntup
STORE

==—————=——=—== TRIGGER-STORE Environment Submenu
Multiple preview acquisition mode? H[EN

Store all state transitigns? v
RPO starting value: ) .
Starting state: ZX(IM with WLLLE start

YEdit: SPACE scrolls through choices 7?zhelp

TstMx, t
ELSEI

B Figure 7-36. Programming the Trigger-Store Menu.

Because the starting RPO value is 3, these settings will cause
the counter to begin counting up when you execute Go. The analyzer
will start in state STEP and trigger after five clocks. The counter data
associated with all five clocks will be stored, and because the delay
counter is set to zero (DLY 0000), the counter will be disabled
immediately when the trigger occurs. (Remember that the run/stop
line on the clock probe is driving the counter’s enable/disable input.)
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WARM start will nearly always be the option to select when
you want to use the state analyzer to stop a processor. The architec-
ture of the analyzer is pipelined by one clock. This means that when
data is displayed there is actually one more piece of data in the pipe-
line latch. The next time you command the analyzer to go, the first
data into the machine is the old data left in the pipeline latch. With
COLD start, internal logic causes this first piece of data to be dis-
carded. With WARM start, the data is retained and clocked into the
machine. Thus, when you're using the analyzer to single-step a
processor, the data is one clock behind the processor.

Return to the Display Menu and execute the Go command.
You should see a set of five data values repeated, as illustrated in
Figure 7-37. Each element in the set of data is a count of five greater
than the corresponding element in the previous set.

You may alternate between the Go and Stop commands to
step the counter one block at a time. if you have not already done
s0, execute the Stop command.

00842-091

———— STATE DISPLAY Demo32 ELIMELYCEM STOPPED at state step
LoC - STATE Coixgg_%r\ EXT

1
step

step 1
step 1
step 14FD 1
step 14FE 1

>Command: Edit Go Menus enUir Buffer Find Jump Page ?:zhelp <(SP)

B Figure 7-37. The State Display—counting by 5.
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We're just about to move on to the Symbol Menu. First
though, execute the Buffer command to save the data we will use in
the next menu. Note the message at the bottom of the screen: “data
from line -0004 saved in Symbol buffer”

Now go to the Symbol Menu.

N THE SYMBOL MENU

Your screen should look like Figure 7-38.

The Symbol Menu is where data values are attached to
symbols. There are two ways to do this. The first way is to create a
symbol name and explicitly program each data column. The second
way is to create a symbol name and then unbuffer the previously
saved contents of the symbol buffer.

Let’s try the second method now. Enter the edit mode. Move
the cursor to any symbol name in the name column (on the far left).
Now press the insert key. Type in any name you wish. While still in
the name field, execute the unBuffer command, Control-B (* B).

Now try creating a symbol entirely by hand. This is done in
the same way as with the unBuffer method above, except that after
you create the name, you will have to move into the data columns
and enter the values by hand.

Move back to the name column. The commands available to
you at the bottom of the screen include Toggle Mask. Try this com-
mand now. At this point you should read the explanation of the mask
in the Symbol Menu subsection of Section 5.

The mask technique will allow you to specify bits within a
digit (i.e., a hexadecimal or octal digit) as don't care, without having
to expand the group to binary.

As a final exercise (especially if you still find the concept of
the mask difficult) go to the Format Menu and change the radix of
the Counter group to binary. Now return to the Symbol Menu and
enter the edit mode.

Move the screen cursor to the Multiplex symbol's Name field.
If a mask is not displayed below Multiplex, execute the Toggle Mask
command to bring it into view. Note that there is only one zero in the
mask. Now toggle the mask on and off slowly while you watch the
relationship between the zero in the mask and the don't care bit in
the Multiplex symbol. Note that only one don't care bit appears.
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Now turn off the mask and translate the binary value of the
Multiplex symbol into hexadecimal by hand. You should get 5656 or
5756.

Return to the Format Menu and change the Counter group’s
radix back to HEX. Return to the Symbol Menu. Note that the value
displayed for the Multiplex symbol is 5?56. Enter edit mode and tog-
gle the mask. Note that the question mark becomes a 6 and the
mask digit below this 6 is E. The position at the zero bit value within
the E marks the position of the don't care bit in the 6 above it.

00842-092

—~—————— SYMBOL MEMU  Demo32 —————  STOPPED
NAME Counter EXT
HEX

CL
BIN BIN
Qn? Yajue X
() 1 ex
“Nﬁgk

LowReset

anything
Any Nawe

X

%} @
X X
X X
X X
X X
1 i
8 ']
X X
1 1

>Command: Display Edit enVir Go  Menus 7chelp User_display

B Figure 7-38. The Symbol Menu using a mask.
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B ASCI| CHARACTERS

-k ek ek e
OPRPWN—LOCOONOOOEWN-=O

NUL
SOH
STX

ETX

EOT
ENQ
ACK

32
33
34

(blank space) 64
!

+ o~ agoge* -

OCONOOORARWN=O ™"

SV AT

| > fTNXIXE<CHVIOUVOZZrXC"IOMMUOD>H

96

98

99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
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I DATA FILE FORMATS

This appendix explains the data structures and formats used
in the 1/0O Menu’s DATA files. These files are created whenever you
save the contents of reference memory on disk.

Pascal Declaration of State Acquisition/Reference Data Type

Acg_Word = RECORD CASE INTEGER OF {type of 80 bit word
of acq data}
1: (int : ARRAY [0..4] of INTEGERY); {5 words of
data}
2: (bite : ARRAY [0..9] of BYTE); {in byte form}

Acq Data = RECORD {type of 96 bit-word read from acq

hardware }
misc : WORD; {1 word of flag bits}
data : Acq-Word; {5 words of acq data

(80 channels)}
time_tag : INTEGER 4, {reserved for Time
Stamp data}

Data File Formats

Bytes 0 to 511 are reserved for use by Northwest Instrument
Systems, Inc.

All bytes between 512 and the end of the file, inclusive, are
available to the user. The contents of these bytes are shown below.
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H Table B-1: Byte Definitions

Public Name

Byte

Contents

ref_beg

ref_end

ref_mpa

saved_pod_count

first_mux

ref_has_time

ref_ts_flgs

512
513

514
515

516

517
518

519
520

522

523

524

525

Low byte of beginning reference location.
High byte of beginning reference location.
Integer number from —4096 to +4096. This
number tells where the start of state data is
with respect to the trigger location (0).

Low byte of ending reference location.

High byte of ending reference location. Integer
number from -1 to +8192. This number tells
where the end of state data is with respect to
the trigger location (0).

MPA mode flag. Value for MPA mode: 1 = on,
0 = off.

Low byte of saved_pod_count.

High byte of saved_pod_count. An integer from
1 to 5, which records the number of 16 chan-
nel pods available in the state analyzer system.

Low byte of first_mux.

High byte of first_mux. First_mux is an integer
from O to 10. It indicates which byte of the data
marks the boundary between non-mux and
mux data bytes.

A Boolean variable that indicates whether or
not the saved reference data contains time data
from the Time Stamp (Option 003). 0 = no
time data present, 1 = time data present.

T_overflow. A Boolean variable that indicates
whether or not the Time Stamp counter over-
flowed while reference data was acquired. 0 =
no overflow, 1 = overflow.

T_base_mode. Time Stamp timebase clock
source used while reference data was acquired.
0 = internal 20 MHz clock, 1 = external clock,
2 = ISA sample clock.

Ext_period. Time Stamp external timebase
clock period. An integer from 2 to 14 indicates
the external clock period used while reference
data was acquired. 2 = 50 ns, 3 = 100 ns,

4 =200 ns, 5 = 500 ns...14 = 500 uns.
Reserved for future use by Northwest Instru-
ment Systems, Inc.

Continued

B-2



I Appendix B

MODEL 2100
B Table B-1 (cont): Byte Definitions
Public Name Byte Contents
sla_ref_mode 526 | An integer which records the time-alignment

format that is used for aligning the state data
with the data from the Model 2200 Interactive
Timing Analyzer.

r_align_loc 627 | Low byte of the reference alignment location.
528 | High byte of the reference alignment location.
An integer which records the reference align-
ment location for aligning the state data with
the data from the Model 2200 Interactive Tim-
ing Analyzer.

st_ref_name[0] 529 | State 1 name header. This is the first of 15
groups of 6 bytes each. The first byte in each
group is the header and tells how long the
string will be. The next 5 bytes represent the
letters that compose the state in ASCII.

530 | First letter of state name.
531 | Second letter of state name.
532 | Third letter of state name.
533 | Fourth letter of state name.
534 | Fifth letter of state name.

st_ref_namef[14] 613 | State 15 name header.

614 | First letter of state name.
615 | Second letter of state name.
616 | Third letter of state name.
617 | Fourth letter of state name.
618 | Fifth letter of state name.
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Physical Data Structure

Starting with byte 619, the words of reference data are stored
in the format shown below. The first word of this format corresponds
to the data stored at location ref_beg.

Flag Byte

Data Byte 0
Data Byte 1
Data Byte 2
Data Byte 3
Data Byte 4
Data Byte 5
Data Byte 6
Data Byte 7
Data Byte 8
Data Byte 9
Time Byte 0
Time Byte 1
Time Byte 2
Time Byte 3

The number of data bytes is
determined by the following formula:

saved_pod_count * 2
where saved_pod_count equals

the number of pods that were avail-
able when reference data was saved.

The time bytes are reserved for time
data acquired via the Time Stamp.

As shown above, each word of the stored reference data is
comprised of the flag byte and the (saved_pod_count * 2) data
bytes. Each word may also contain four time bytes, depending on
whether or not the Time Stamp (Option 003) was used to acquire
time data. The ref_has_time flag indicates whether or not the time

bytes are present.

Physical Data Structure for Non-Muitiplexed Probes.

The

following table shows the bit structure used for reference data that
has been acquired with non-multiplexed probes.

B Table B-2: Bit Structure for Non-Multiplexed Probes

Bit Bit Bit Bit Bit Bit Bit Bit
Byte Number 5 6 5 4 3 2 1 0
Flag Byte Qual Ring Cross Ext State State State State
Acqg  Full Link Input Bit3 Bit2 Bits1 Bits0
Probe 1:
Data Byte 0 CH7 CH6 CH5 CH4 CH3 CH2 CH1 CHo
Data Byte 1 CH15 CH14 CH13 CH12 CH11 CH10 CH9 CH8
Probe 2:
Data Byte 2 CH23 CH22 CH21 CH20 CH19 CH18 CH17 CH16
Data Byte 3 CH31 CH30 CH29 CH28 CH27 CH26 CH25 CH24
Continued
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H Table B-2 (cont): Bit Structure for Non-Multiplexed Probes
Bit Bit Bit Bit Bit Bit Bit Bit
7 6 5 4 3 2 1 0

Byte Number

Probe 3:
Data Byte 4 CH39 CH38 CH37 CH36 CH35 CH34 CH33 CH32
Data Byte 5 CH47 CH46 CH45 CH44 CH43 CH42 CH41 CHA40

Probe 4:
Data Byte 6 CH55 CH54 CH53 CH52 CH51 CH50 CH49 CHA48
Data Byte 7 CHB63 CH62 CHe61 CHe0 CH59 CH58 CH57 CHS56

Probe 5:
Data Byte 8 CH71 CH70 CHe69 CH68 CH67 CHe6 CH65 CH64
Data Byte 9 CH79 CH78 CH77 CH76 CH75 CH74 CH73 CH72

Physical Data Structures for Multiplexed Probes. For multi-
plexed probes, data is organized as a list of bytes from the non-
multiplexed pods, foliowed by a list of bytes from multiplexed pods.
The first_mux variable defines the first byte of the multiplexed part.

The following example shows the relationship between mul-
tiplexed probes in the Format Menu and the position of the data
bytes within the reference data structures:

uSLOT MUX HOLD CLK 5432109876543210
3 NO X [ byte 1| byte 0 | non-mux
4 YES X byte 2 non-mux
byte 6 mux <— first_mux
5 YES X byte 3 non-mux
byte 7 mux
6 NO X | byte 5] byte 4 | non-mux
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I CLOCKING EXAMPLES

This appendix provides several examples of how to use the
state analyzer’s clocking to acquire data from a microprocessor under
test. Each example shows how to connect the data and clock chan-
nels to the microprocessor pins, and how to set up the Format Menu.

The microprocessors used for the examples include:

Z80
8085
8086
8088
68000

If you are attempting to acquire data from a microprocessor
that is not discussed here, use the following examples as a guide.

All of the above microprocessors are also supported by the state
analyzer’s Mnemonic Disassembler kits. These kits provide a single-
plug probe connector, as well as preprogrammed disassembler soft-
ware. For details, see Related Products and Options at the front of
this manual.
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N /80 CLOCKING CONNECTIONS
(using 32 channels)

uSlot ISA LEAD 780 PIN#
3 DO A0 30
D1 Al 31
D2 A2 32
D3 A3 33
D4 A4 34
D5 A5 35
D6 A6 36
D7 A7 37
D8 A8 38
D9 A9 39
D10 A10 40
D11 At 1
D12 A12 2
D13 A13 3
D14 Al4 4
D15 A15 5
4 DO DO 14
D1 D1 15
D2 D2 12
D3 D3 8
D4 D4 7
D5 D5 9
D6 D6 10
D7 D7 13
D8 BUSACK 23
D9 WR 22
D10 IORQ 20
D11 M 27
CLOCK St RD 21
S2 WR 22
S3 IORQ 20
S4
S5
H1 CLK 6
He LEAVE UNCONNECTED
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I 780 FORMAT MENU SETUP
(using 32 channels)

00842-093

- FORMAT MEMU WR~:{NE --—-— -— STOPPED
C $t or S or 83 or §$4 or 85
N KN KN 8 I8
RUN/ | LO/R1 |
GNMEN] —semrme————— .

sh o GROUF  NAME
e LI DDRESS |
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E 8085 CLOCKING CONNECTIONS
(using 32 channels)

uSlot ISA LEAD 8085 PIN#
1 DO ADO 12
D1 AD1 13
D2 AD2 14
D3 AD3 15
D4 AD4 16
D5 AD5 17
D6 AD6 18
D7 AD7 19
2 DO A8 21
D1 A9 22
D2 A10 23
D3 Al 24
D4 A12 25
D5 A13 26
D6 Al4 27
D7 A15 28
D8 SO 29
D9 S 33
D10 10/M 34
D11 WR 31
D12 HLDA 38
CLOCK St RD 32
S2 WR_ 31
S3 INTA "
S4
S5
H1 ALE 30
H2 LEAVE UNCONNECTED
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I 8085 FORMAT MENU SETUP
(using 32 channels)

00842-094

—— FORMAT MENU WECLKEE - — - STOFPED

QLK 50 or S2 or $3 or S4 ur §5

K

SN LO/HL )

NAME POL  RADIX
RDDRESS BN + BN WAX |

SIATE
F¥T INPYT
DISPLAY ORPER: ey
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I 8086, MIN MODE, CLOCKING
CONNECTIONS
(using 48 channels)

uSlot ISA LEAD 8086 PIN#
1 DO ADO 16
D1 AD1 15
D2 AD2 14
D3 AD3 13
D4 AD4 12
D5 AD5 11
D6 AD6 10
D7 AD7 9
2 DO AD8 8
D1 AD9 7
D2 AD10 6
D3 AD11 5
D4 AD12 4
D5 AD13 3
D6 AD14 2
D7 AD15 39
3 DO A16/S3 38
D1 A17/S4 37
D2 A18/S5 36
D3 A19/S6 35
D4 BHE/S7 34
D5 DEN. 26
D6 DT/R 27
D7 M/IO 28
CLOCK St RD 32
82 WR_ 29
S3 INTA 24
S4
S5
H1 ALE 25
H2 LEAVE UNCONNECTED
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I 8086, MIN MODE, FORMAT MENU SETUP
(using 48 channels)

00842-095

emo— o FORMAT MENU {4l ——————— STOFFED

SAMPLE CLOCK $1 or $2 or $3 or S4 or S§3
SLOPE: N KN s s

HOLD CLOCK  H1 H2
OLARITY. EEER X

H EXT INPUT
AV 2R DL 3 GBS XX]

sLommand - Edit G Mends Dioafae cee ditpiae Tohely
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I 3086, MAX MODE, CLOCKING
CONNECTIONS
(using 48 channels)

uSlot ISA LEAD 8086 PIN# 8288 PIN#
1 DO ADO 16
D1 AD1 15
D2 AD2 14
D3 AD3 13
D4 AD4 12
D5 AD5 11
BB6. 10
D7 AD7 9
2 DO ADS 8
D1 AD9 7
D2 AD10 6
D3 ADT1 5
D4 AD12 4
D5 AD13 3
D6 AD14 2
D7 AD15 39
3 DO A16/S3 38
D1 A17/S4 37
D2 A18/S5 36
D3 A19/S6 35
D4 BHE/S7 34
D5 50 26
D6 St 27
D7 52 28
CLOCK St MRDC 7
S2 NWTC 9
S3 [ORC 13
sS4 TOWC 1
S5 INTA 14
H1 ALE 5
H2 LEAVE UNCONNECTED
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I 8086, MAX MODE, FORMAT MENU SETUP
(using 48 channels)

00842-096

———— FORMAT MEMU L:i#40)% ——— —— STOPPED

SAMPLE CLOCK $1 or 82 or $3 or $4 or §5
SLOPE: Ka K=

HOLD CLOCK Hi H2 .
POLARITY. EKEE AN RUN/STOF: B4

——— = GROUP ASSIGNMEN] ———m=
WSLOT MUX_ _ HOLD CLK
I Vo< N 71t HT:PS

3 STATE
{ EXT INPUT
DISPLAY ORDER: DiM%::ases

yCommand: Edrt enVir Go  Menus Display  User display 7-helg

C-9



Appendix C I

MODEL 2100

IR 3088, MAX MODE, CLOCKING
CONNECTIONS
(using 48 channels)

uSLOT  ISA LEAD 8088  PIN# 8288 PIN#
3 DO ADO 16
Dt AD1 15
D2 AD2 14
D3 AD3 13
D4 AD4 12
D5 AD5 11
D6 AD6 10
D7 AD7 9
4 DO A8 8
D1 A9 7
D2 A10 6
D3 At 5
D4 A12 4
D5 Al3 3
D6 Al4 2
D7 A15 39
D8 A16 38
D9 A17 37
D10 A18 36
D11 A19 35
D12 50 26
D13 Sil 27
D14 $2 28
CLOCK i MRDC 7
S2 MWIC 9
S3 [ORC 13
sS4 OWC 1
S5 INTA 14
H1 ALE 5
He LEAVE UNCONNECTED
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N 8088, MAX MODE, FORMAT MENU SETUP
(using 48 channels)

00842-097

———————— FORMAT MEMU L. X - STOPPED
SAMPLE CLOCK ~ S§1_or 82 or 83 _or S4 or §5
SLOPE: mE &m L+ ]
HOLD CLOCK  HI H2
POLARITY: naE RUN/STOP: BALIE
GROUP ASSIGNMEN] ————————————————————

PSLOT X HOLD CLK 543210987654321@-1sh  GROUP NAME
KIT vec B B HI-FA ; Is AODR

A
B
C
D
E
F
G
$
I

EXT INPUT
DISPLAY ORDER: ‘JIe:iyeleisied

YCommand: Edit  entrr  Go Brsplay < spiay ‘:help
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I 8088, MAX MODE CLOCKING
CONNECTIONS
(using 32 channels)

uSlot ISA LEAD 8088 PIN# 8288 PIN#
1 DO ADO 16
D1 AD1 15
D2 AD2 14
D3 AD3 13
D4 AD4 12
D5 AD5 11
D6 AD6 10
D7 AD7 9
2 DO A8 8
D1 A9 7
D2 A10 6
D3 Al 5
D4 A2 4
D5 A13 3
D6 Al4 2
D7 Al5 39
3 DO A16/S3 38
D1 A17/S4 37
D2 A18/S5 36
D3 A19/S6 35
D4 50 26
D5 Si 27
D6 $2 28
CLOCK i MRDC 7

88
%

R

O

13

|

S4 [OWC 11
S5 INTA 14
H1 ALE 5
H2 LEAVE UNCONNECTED
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I 8088, MAX MODE, FORMAT MENU SETUP
(using 32 channels)

00842-098

FORMAT MENU (WAL ——— — STOPPED
SAMPLE CLOCK $1 or $z or 83 or 84 or $5
SLOPE: [ OFF I OFF |

HOLD CLOCK Hi H2
POLARITY: [ X ] RUN/STOP: BRI

—_——————————— GROUP ASSIGNMEN] ——m/— ™ ———
SLOT MiX HOLD CLK GROUF  NAME POL  RADIX
A s I Tt HI:Ys PODRESS | (HEY

RDD

ONTRO + BIN
D +

L]
B
C
D
E
F
G
S
1

STATE
EXT INPUT
DISPLAY ORDER: :MISSNWNEN

YCommand: Ed1t  enVir Go Menus Display  User_display 7zhelp
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E 68000 CLOCKING CONNECTIONS
(using 48 channels)

uSLOT ISA LEAD 68000 PIN#
3 DO GND 53
D1 Al 29
D2 A2 30
D3 A3 31
D4 A4 32
D5 A5 33
D6 A6 34
D7 A7 35
D8 A8 36
D9 A9 a7
D10 A10 38
D11 A1 39
D12 A12 40
D13 A13 4
D14 Al4 42
D15 Al5 43
4 DO A16 44
D1 At7 45
D2 A18 46
D3 A19 a7
D4 A20 48
D5 A21 50
D6 A22 51
D7 A23 52
D8 BERR 22
D9 BGACK 12
D10 UDS 7
D1 LDS 8
D12 R/W )
D13 FCO 28
D14 FC1 27
D15 FC2 26
5 DO DO 5
D1 D1 4
D2 D2 3
D3 D3 2
D4 D4 1
D5 D5 64
D6 D6 63
D7 D7 62
D8 D8 61
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Il 68000 CLOCKING CONNECTIONS (cont.)

uSLOT ISA LEAD 68000 PIN #
5 (cont) D9 D9 60
D10 D10 59
D11 D11 58
D12 D12 57
D13 D13 56
D14 D14 55
D15 D15 54
CLOCK St LDS 8
s2 UDS 7
s3 NOT CONNECTED
S4 NOT CONNECTED
S5 NOT CONNECTED
H1 NOT CONNECTED
H2 NOT CONNECTED

I 68000 FORMAT MENU SETUP
(using 48 channels)

00842-099

FORMAT MENU K&:doin: —— STOPPED
SAMPLE CLOCK 8L or 82 or S3 or 84 or S5
SIOFE: WEES EEKER KON DN K

HOLD CLOCK Hi H2
POLARITY: WRGE WM RUN/STOP: AT

GROUP ASSTGNMENT

HOLD CLK GROUP NAME POL  RADIX
: I bt Y]

STATE
EXT INPUT

>Command: Edit enlir Go  Menus Display User_display ?:zhelp

C-15
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ODEL 2100

/ (NQOT), use of 5-32
1st Word Recognizer 5-31
2nd Word Recognizer 5-33
?=Help (command) 5-9
A
ACQ to REF, comparing 5-51
Acquisition memory display 5-40
Acquisition mode 5-49
Acquisition, Data, SEE Data acquisition
Activity 5-55
AFTER, SEE Triggering Options
ALIGNED/NON-ALIGNED MODES 6-4
Applications 6-14
Crosslink Triggering (non-aligned) 6-8
Entering 6-10
Operating the menus 6-10
Requirements 6-8
Saving files 6-11
Split-screen display 6-12
State Arms Timing (aligned) 6-5
Timing Arms State (aligned) 6-7
All 5-63
ALWAYS STORE, SEE Storage Qualifier Options
Applications (aligned modes) 6-14
Arrow keys, SEE Cursor keys
ASC 5-25, A-1
Assignments, Group/Channel 5-21
Auto Line-Feed 5-66
B
Backing up disks 3-4
BEFORE, SEE Triggering Options
BEGIN (Trigger position) 5-30
Begin (Jump command) 5-47
BIN 5-25, A-1
bin_acq 5-59
bin_ref 5-59
Buffer 5-46
Bus demultiplexing (demonstration) 7-23
Byte definitions B-2
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(o]
Center

Channel/Group Assignments

Circuit board, demo

CL (crosslink)

As part of symbol

Programming output

Clear_bins

Clock Probe
CLOCKING

SEE ALSO: Sample clock, Master clock, Hold clock
Clocking connections

Clocking examples

Command mode

COMMANDS

Begin
bin_acq

bin_ref

Buffer

Clear_bins

Display

Edit

End

eXecute

Find

enVir

Go

Halt

?=Help

Home

Jump

Menus

Next_diff

Page
PgDn

Page_directory

Page_printer

PgUp

Ref<—acq

SP (space)
Stop

Toggle Mask

Total_diff

Trigger

1-8, 2-18,

5-9,

5-30
5-21
7-3
2-4
5-24
5-34
5-59
4-8
4-8

C-1
C-1
5-5

5-47
5-59
5-59
5-46
5-59
5-9

5-8

5-47
5-66
5-46
5-8

5-59
5-49

5-47
5-47
5-9

5-46
5-46
5-47
5-66
5-66
5-47
5-46
5-9

5-49
5-26
5-46
5-47
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C (continued)

unBuffer (B) 5-26
User_display 5-9
SEE ALSO: KEYS
Compare ACQ to REF 5-51
Compatibility, PC xiii
Compressed, SEE Display mode
CONFIGURATION MENU 5-10
Demonstration 7-5
Enter New pAnalyst Address 5-11
Help Information 5-11
Return to DOS 5-12
Return to User Level Program 5-11
State Analyzer 5-11
pAnalyst Self-test 5-12
Configuration menu, Question mark inthe ____ 3-10
CONNECTION
Clocking C-2
Interface 2-8, 2-12
Leads 2-20
Power 2-5, 2-7
Probes 2-17
SEE ALSO: Installation
Control-B 5-26
Control-Return Key 5-8
ControlT 5-26
Copying disks for backup 3-4
Cover removal 2-13
Cover replacement 2-17
Crosslink Triggering (non-aligned) 6-8
Crosslink, SEE CL
Cursor keys, use of 5-7
Customizing probe interfaces 2-21
D
Data (printing) 5-65
DATA ACQUISITION
Mode selection 5-37
MPA (Multiple Preview Acquisition) 4-3
Standard 4-3
SEE ALSO: Trigger entries
Data file formats B-1
Data Probe 1-8, 2-18

Data structure, physical B-4
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D (continued)
Data Values

Data

Definitions, byte
Delay

Delete and Insert

Delete

Demo circuit board

DEMONSTRATION

Bus demultiplexing
Configuration menu

Format menu

1/0 Menu

State display

Symbol menu

System setup
Trigger-Store

Timing diagram

Demultiplexing, SEE Hold clock
Device

Directory Window

Disassemblers, Mnemonic

DISKS
Back up

Copying

SEE ALSO: your DOS manual
Fixed disk (hard disk)

Formating, SEE your DOS manual
Help

Initializing, SEE your DOS manual
System

Display (command)

DISPLAY ENVIRONMENT SUBMENU

Acquisition mode
Compare ACQ to REF

Display mode

Find pattern

Stop ACQ after memory overflow

DISPLAY MENU

Acquisition memory display
Editing reference data

LOC (location)

Memory comparisons

Memory selection
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D (continued)
Reference memory display

Display mode
Display Order

Display

Display, question mark in the Configuration menu

DOS, return to

E
Edit (command)

Edit mode

Edit

Editing memory

Editing reference data

Electromagnetic Emissions

ELSE, ELSEIF, SEE Triggering Options or

Storage Qualifier Options
End (Trigger delay)

End (Jump command)

Enter New pAnalyst Address

Entering (aligned modes)
envir

Error conditions

EXAMPLES
Clocking

SEE ALSO: DEMONSTRATION
eXecute

Expansion of system memory

EXT (external)

External, SEE EXT
F

Fields, programming
File formats

File Name (I/O menu)

Filing memory, SEE Run modes
Find pattern

Find

FINSTALL

Fixed disk

Flowchart, Trigger-Trace

For Group

2-4,

5-62,
5-46,

st 2000

EL 2100

5-42
5-50
5-22
5-9

3-10
5-12

5-8
5-5
5-8
5-43
5-43
iii

5-30
5-47
5-11
6-10
5-8

5-12

5-66
Xi
5-24

5-7
B-1
5-65

5-52
5-46
3-5
3-5
7-16
5-56
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F (continued)
FORMAT MENU

Channel/Group Assignments
Demonstration

Display Order

Group name, Polarity, Radix
Hold Clock

Hold Clock Polarity

MUX

Name

Run/Stop

Sample Clock Slope

STATE and EXT INPUT Groups

uSiot (probe identifiers)

Formats, data files

From Thru

From/To

Function

Fuse replacement

G
Go (command)

GO FOREVER

GO ONCE

GO TIiL ACQ< >REF

GO TIL ACQ=REF

GOTO

Graph

Graphic data displays

Group name, Polarity, Radix

Group/Channel Assignments

H

H1, SEE Hold Clock
H2, SEE Hold Clock
Halt

Hard disk

Help Information

HEX

HI=PASS

Highlighting

HISTOGRAM MENU

Activity

For Group

[}/st 2000 I

5-14
5-21
7-14
5-22
5-22
5-19
5-17
5-18
5-15
5-18
5-15
5-22
5-18
B-1
5-57
5-51
5-62
2-5, 2-6

5-9, 5-59
4-18, 5-49
4-18, 5-49
4-19, 5-49
4-19, 5-49

5-33
5-55
5-60
5-22
5-21

5-49
3-5

5-9, 5-11
5-25, A-1

5-19

5-51

5-54

5-55

5-56
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H (continued)
From Thru

Name

Other (Outside ranges)

Qualified by
Hold Clock Polarity

HOLD CLOCK

Selection of

Home

5-17, 5-19,

I/O (input/output) menu

Auto Line-Feed

Device

Directory Window

File Name

5-62,

Function

Page Length

Path

Print

Title Line

|
I/0 Menu (demonstration)

IF, SEE Triggering Options or Storage Qualifier Options

INPUT CIRCUITRY
Memory board

Probes

Insert and Delete

INSTALLATION
Boards

Copying disks for backup

Cover removal

Cover replacement

Demo circuit board

7-4,

Fixed disk

Fuse Replacement
Hard disk

Lead sets

Mainframe Power Requirements
Power Cords

PC interface board (zAnalyst)

PC interface cable (uAnalyst)
PC interface board (PC)

PC interface cable (PC)

Probes

st 2000

EL 2100

5-57
5-57
5-57
5-57
5-17
4-11
5-20
5-47
5-60
5-66
5-61
5-63
5-65
5-62
5-66
5-61
5-65
5-66

7-23
1-8
5-26

2-12

2-13
2-17
7-27
3-5
2-5
3-5
2-20
2-5
2-7
2-8
2-12
2-9
2-12
2-17
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I (continued)
Software

Interactive Timing Analyzer

Interface board

Interface cable

ITA

J
Jump

K
KEYS, use of
control-B

control-RETURN

control-T

cursor (arrow)

Escape
RETURN (tab) key

shift tab

space

L
Line-feed

LO=PASS

Load

Loading information from disk

LOC (location)

Location, SEE LOC

M
Mainframe Power Requirements
Mask, toggle

Master Clock, forming the

Memory board input circuitry

Memory comparisons
Memory selection

MEMORY
Editing

Expansion, system

Filling, SEE Run modes

Requirements
Selection of

SEE ALSO: Acquisition memory or Reference memory

Menus (command)

3-3
Xi
2-8
2-12
xi

5-47

5-26
5-8
5-26
5-7
5-8
5-8
5-8
5-9

5-66
5-19
5-62
5-60
5-41

5-26
4-9

7-23
5-43
5-42

5-43
xi

xiii
5-42

5-9



M (continued)
Menus

MENUS
Command mode

Configuration
Display

Display Environment

Edit mode

Flow of

Format

General information

Hierarchy

Histogram

1/0 (input/output)

Modes (Command, Edit)

Symbol

Trigger-Store

Trigger-Store Environment

What are menus?

SEE ALSO: COMMANDS and KEYS
pAnalyst Self-test

pSlot (probe identifiers)
Mnemonic Disassemblers

Modes (Command, Edit)

Modes, Run, SEE Run (Go) Modes
Modes, Trigger, SEE Triggering Options
MPA (Multiple Preview Acquisition)

comparison of
selection of

MUX

SEE ALSO: Hold clock
N

Name (Histogram menu)
Name (symbol menu)

Name

NEVER STORE, SEE Storage Qualifier Options

Next_diff

Non-aligned/aligned modes,
| SEE Aligned/Non-aligned modes
NOT (/), use of

5-18,

C
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5-9

5-5
5-10
5-40
5-48
5-5
5-6
5-14
5-5
5-6
5-54
5-60
5-5
5-23
5-29
5-36
5-5

5-12
5-18
Xi
5-5

5-37
5-44
5-37
5-19

5-57
5-24
5-15

5-46

5-32



I
MAQ?QBtZOOO

ODEL 2100

o)
ocCT

OFF

Offset

On-line Help

Operating the menus (aligned modes)

Options

OR, SEE Triggering Options or Storage Qualifier Options

Other (Outside ranges)

P
Page Length

Page

Page_directory

Page_printer

Path

Patterns, finding
PC compatibility

PC interface board

PC interface cable

PgDn

PgUp

Physical data structure
Polarity

POLARITY, Sample Clock

Selection of

Position, trigger

Power Cords

Power Requirements
Print

PROBES
Connection

Custom interfaces

Options

Specifications

SEE ALSO: Clock Probe and Data Probe
Problems, SEE Error conditions

PROGRAMMING
CL

5-34, 6-3, 6-5, 6-6, 6-7, 6-8,

Fields, menus

RPOs

States, SEE Trigger-Store
Storage Qualifiers

SEE ALSO: Trigger entries

5-25, A-1

5-16
5-52
5-11
6-10
xi

5-57



Q
Qualified by

Qualifier, Storage

Question mark in the Configuration menu

R
Radix

RealTime Programmable Output, SEE RPOs
Ref<—acq

Reference memory display

Related products
Repacking/Unpacking

Replacement fuse

Requirements (aligned modes)

Requirements, memory

Retrieving information from disk
Return Key

Return to DOS

Return to User Level Program

RPO Starting Value

RPO1, RPO2, SEE RPOs
RPOs

Programming

Starting value

RUN MODES

Selection of

SEE ALSQO: Halt and Stop

Run/Stop

S
Sample Clock Slope

Sample Clock

Polarity

Save

Saving files (aligned modes)

Saving information to disk

Schematic, Demo circuit board

Selftest

Setup

i SETTING UP
Aligned Modes

Demonstration

System

SEE ALSO: CONNECTION

2-5,

4-13,

R
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5-57
5-34
3-10

5-22

5-46
5-42
Xi
2-3
2-6
6-6
xiii
5-60

5-12
5-11
5-38

4-13
5-34
5-38
4-18
5-49

5-18

5-15
4-8

4-10
5-62
6-11
5-60
7-27
5-12
5-63

6-4
7-3
2-3
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S (continued)
Shift Tab key

Slope

Software

SP (space)

Split-screen display

Standard, SEE Display mode
Start-up error conditions

Starting State

Starting value, RPO

State Analyzer

STATE and EXT INPUT Groups

State and Timing Together

State Arms Timing (aligned)

State display (demonstration)

State transitions, storage

State (field name)
State, starting

States (printing)

States

SEE ALSO: Store All State Transitions
Stop ACQ after memory overflow

Stop

Storage Qualifier Options

Selection of

Storage Qualifiers

Store All State Transitions

SUBMENUS

Display
Trigger-Store

Symbol menu (demonstration)

SYMBOL MENU

Data Values

Insert and Delete

Name

Toggle Mask

unBuffer

Symbols (printing)

Symbols

System disks

System setup (demonstration)

5-8
5-16
3-3
5-9
6-12

3-7

5-39
5-38
5-11
5-22
6-10
6-5

7-44
5-38
5-31
5-39
5-65
4-14

5-50
5-49
4-17
5-34
5-34
5-38

5-48
5-36
7-50
5-23
5-24
5-26
5-24
5-26
5-26
5-65
5-23
3-3

7-3
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T
Tab key

Table (histogram type)

Time Stamp

Timing Arms State (aligned)
Timing diagram, demonstration

Title Line

Toggle Mask

Total_diff

Trigger Modes, SEE Triggering Options

Trigger position
Trigger

Trigger-Store (demonstration)

TRIGGER-STORE ENVIRONMENT SUBMENU
MPA (Multiple Preview Acquisition)

Store All State Transitions

RPO Starting Value
Starting State

TRIGGER-STORE MENU

1st Word Recognizer

2nd Word Recognizer

State

Storage Qualifiers
Trigger position

Trigger-frace Flowchart

Triggering

SEE ALSO: Trigger-Store Menu

Troubleshooting, pAnalyst
SEE ALSO: Error conditions

U
unBuffer (B)

unBuffer

SEE ALSO: Buffer
Unpacking/Repacking

User Level Program, return to

User_display (command)

User_display

w
Word recognizer

SEE ALSO: Triggering Options
Mask

EL 2100

5-8
5-55
xi
6-7
7-26
5-66
5-26
5-46

5-30
5-47
7-28
5-36
5-37
5-38
5-38
5-39
5-29
5-31
5-33
5-31
5-34
5-30
7-16
4-14

5-12

5-26
5-26

2-3
5-11
5-9
5-9
5-31, 5-33

5-52






