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FOREWORD

This manual uses the "exploded block" concept whereby functional
as well as physical descriptions correspond to an overall dlagram
that arranges subsystems Into functional blocks. Thus, the gen-
eral description of a block In the overall dlagram is expanded to
more detall In another section. The order of blocks Is maintained
from one explanation level to the next.

Detalled functional blocks and figures are shown with keys +to
text 1in cases where a higher level explanation Is further ex-
panded. Operational procedures are presented as flowcharts that
show the step-by-step sequence of actions to be done by the

operator along with responses expected from the Logic Analyzer.
These flowcharts may also be keyed to supporting text.

This "Operator's Manual, Volume 1" provides +theoretical and
operatlonal Information on the 64300. it Is divided Into the
following sections:

o General Description

e Unpacking and Installation

e Functional Description/Theory of Operation
e Controls and Displays

o Operating Procedures

Other options, accessories and modifications are covered by
change pages or Iinserts as necessary.

For detalled theory of operation and repair procedures, see the
64300 "Service Manual, Volume 2%,



CHANGES TO THIS MANUAL

This manual will be changed periodically to keep It current with
Improvements as we make them. Changes start with Service Notes +that
alert field service techniclans to critical problem areas and changes
In malntenance procedures. After a series of these notes are Issued or
a criltical one Is Issued, we wlll publish change pages, which are the
remove-the-old and Insert-the-new type. When the company prepares a
change package, It sends announcements to Its wusers. The change
packages are avallable upon request and without charge.

Record of Changes

The record of Changed Pages |1sts all the pages in this book, that are
deleted, changed pages, added pages, and foldout pages.

Reader Comment Form

We have supplled the reader comment form (at the back of this manual)
to get feedback from our customers. |f you are dissatisfied with this
publication, we want to hear from you. Tell us about Inaccurate
information. typographical errors, or missing Information, |f you know
a way to Improve a procedure, please let us know about that, too, When
filling out the form. please be specific and give the page number,
| Ine reference, and the paragraph number, [f possible.
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RECORD OF CHANGES

CHANGE
NUMBER

DATE

TITLE OR BRIEF DESCRIPTION

ENTERED BY
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SAFETY PRECAUT IONS

As with any electronic equipment, precautions consistent with all
standard Industrial safety practices must be observed while servicing
this equipment since It contalns potentially lethal voltages. Any
servicing that requires removing cabinet covers should be performed by
qualified service personnel. Always disconnect power prior to
Inspection or servicing.

Admonishments are Included throughout this manual to alert the reader
to problem areas or situations that could cause loss of data. hardware
damage, or personal Injury.

A WARNING statement precedes the text of procedures that, If not
strictly observed, could result In fatal Injury to the service
technician. A CAUTION statement precedes the text of a procedure that.
If not strictly observed, could result in damage or destruction of
equipment  (hardware or software). A NOTE statement highlights
essential operating or malntenance procedures, conditions. or
clarifying facts. NOTEs also provide information that. though not
necessary, Is helpful to the understanding of a concept or the
completion of a procedure.

NOTE:

This device conforms to safety class | as per I|EC 348.
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WARRANTY

DOLCH LOGIC INSTRUMENTS (DLI) PRODUCTS ARE WARRANTED AGAINST
DEFECTS IN MATERIALS AND WORKMANSHIP FOR A PERIOD OF ONE YEAR
FROM DATE OF SHIPMENT. DURING THE WARRANTY PERIOD, DLI WILL, AT
ITS OPTION, EITHER REPAIR OR REPLACE PRODUCTS WHICH PROVE TO BE
DEFECTIVE.

FOR WARRANTY SERVICE OR REPAIR, THIS PRODUCT MUST BE RETURNED TO
A SERVICE FACILITY DESIGNATED BY DLI. BUYER SHALL PREPAY
SHIPPING CHARGES TO DLI AND DL| SHALL PAY SHIPPING CHARGES TO
RETURN THE PRODUCT TO THE BUYER. HOWEVER, BUYER SHALL PAY ALL
SHIPPING CHARGES, DUTIES, AND TAXES FOR PRODUCTS RETURNED TO DLI
FROM ANOTHER COUNTRY.

DL WARRANTS THAT SOFTWARE AND FIRMWARE DESIGNED FOR USE WITH AN
INSTRUMENT WILL EXECUTE PROGRAMMING INSTRUCTIONS WHEN PROPERLY
INSTALLED. DL! DOES NOT WARRANT THAT THE OPERATION OF THE
INSTRUMENT, SOFTWARE, OR FIRMWARE WILL BE UNINTERRUPTED OR ERROR

FREE.
LIMITATION OF WARRANTY

THE PRECEDING WARRANTY SHALL NOT APPLY TO DEFECTS RESULTING FROM
IMPROPER OR INADEQUATE MAINTENANCE BY BUYER, BUYER-SUPPLIED
SOFTWARE OR INTERFACING, UNAUTHORIZED MODIFICATION OR MISUSE,
OPERATION OUTSIDE OF THE ENVIRONMENTAL SPECIFICATIONS FOR THE
PRODUCT, OR IMPROPER SITE PREPARATION OR MAINTENANCE. -

NO OTHER WARRANTY |S EXPRESSED OR IMPLIED. DLI SPECIFICALLY
DISCLAIMS THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS

FOR A PARTICULAR PURPOSE.

THE REMEDIES PROVIDED HEREIN ARE BUYER'S SOLE AND EXCLUSIVE
REMEDIES. DLI1 SHALL NOT BE L1ABLE FOR ANY DIRECT, INDIRECT,
SPECIAL, INCiDENTAL, OR CONSEQUENTIAL DAMAGES, WHETHER BASED ON
CONRACT, TORT, OR OTHER LEGAL THEORY.
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SECTION 1

GENERAL DESCRIPTION

1.1 INTRODUCTION

The 64300 is a modular loglc analyzer
designed around a maximum of four
independent 16 channel Data Acqulsi-
tion Blocks (DAB's). This archltec-
ture provides maximum flexibility and
performance. The 64300 Is shown In
Figure 1-1, Flgure 1-1 also shows the
DataPak, which is used for storage and
retrieval of data and set-ups.
Various Interface and control con-
figurations are bullt-in, and optional
functions are also avallable as firm-
ware plug-ins,

1.2 EQUIPMENT DESCRIPTION

The 64300 is housed In a metal casing
which features a large handle that
doubles as a stand for test bench
applications. Connectors for data and
clock inputs are provided on the front
panel. The front panel also contalns
a keyboard for system control, a power
switch, a CRT display, and a slot pro-
vided for the Insertion of the DataPak
cartrldge.

The back panel contalns the fuse,

control and monitoring Interface con-
nectors, trigger outputs, and bright=
ness adjustments for the CRT. See
Figure 1-2 for detalls.
1.2.1 Data Acquisition
Data from the system under test (SUT)

Is [Input through the front panel con-
nectors. External clocks and quali-
flers are also applied at this point.

This allows for multiple input sensing
conflgurations and other special probe
use.

1.2.2 Input Sensing

All signals are sensed thirough high
impedance probes using custom hybrid

circults. Four of these circults are
housed in each Active Logic Probe
(ALP), which can be used stand-alone

or mechanically I|lnked to bther ALP's.
The Input signals are compared to a
threshold level as programmed in the

TRACE MENU. Signals higher than the

threshold level are shown as loglcal
n",n and slgnals lower than the
threshold level are shown as loglcal
‘"0 . "

1.2.3 /Pod Assignments

There are eight (A, B, C, D, E, F, a,
b) data Input groups, each 8 bits
wlde. These groups are divided into
two probe connectors |abelled 3-0 and
7-4, corresponding to the Ilower and
upper nibbles of the 8 bit input byte.
Signal Input probes, each Ilabelled
differently, are supplied with the
Instrument. All probes are elec-

trically Identical and can be Inter-
changed without restriction.
External clocks and corresponding

clock qualifier signals are connected

through the same type of probes as
data slgnals. The external clock
Inputs are l|abelled "CLK,"™ numbers 1,

2, and 3, as deslignated In the TRACE
MENU. "CLK" Number 4 Is used for
options.

1.2.4 Personallty Probes/Trace
Modules

!’Fa;.gﬁéélaf'ﬁui+i4éhannel set-ups, the

ALP's can be replaced by personality

probes or trace modules avallable for
most microprocessors, |EEE-bus, and
serlial Interfaces.

The personal ity probe or trace module
Is connected by a single clip or con-
nector to the SUT. The probe organ-
Izes and generates control signals
necessary for a clear display and/or
disassembly listing.

1.3 SYSTEM CONFIGURATION

A +typical configuration for the 64300
Is shown In Figure 1-3. This figure
shows the 64300 with ribbon connectors
from the front panel data Inputs to a
typical system under test. In this
figure, an external clock Is connected
to input "3"., A TIMING DIAGRAM s
present on the CRT that shows actual
time measurement. -
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FIGURE 1-2, 64300 REAR VIEW
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1.4 REFERENCE DATA

Reference data Is divided Into +two
parts: Equipment Specliflcations and
Equipment, Accessories, and Documents
Suppl led.

Table 1-1, Equipment Speciflcations
provides a tabular Ilisting of:

Nameplate Data

Power Requlirements

Functional Characteristics
Dimenslions

Environmental Characteristics
e Electrical Characteristics

Table 1-2, Equlpment, Accesorles, and
Documents Supplled provides a tabular
listing of:

Quantity

Mode! Number
Name
Description

1.5 DESCRIPTION OF SYMBOLS,
CODES AND ABBREVIATIONS

Table 1-3 shows a |Illisting of the
various symbols used throughout this
manual for functional block dlagrams
and simplifled circult diagrams.

Table 1-4 provides an explanation of
codes and abbreviations used through-
out the documentation In text as well
as block diagrams.

88399N
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Table 1-1. EQUIPMENT SPECIFICATIONS

NAME PLATE DATA:
AROOLCH

emmmay { OGIC INSTRUMENTS N Em DO ‘ H
-

- LOGIC INSTRUMENTS
TYPE

MODEL NO.

WATTS (MAX.)
FUSE (5x20)

MADE INUS A

POWER REQUIREMENTS: VOLTAGE 110 or 220 VAC (+10%/-25%); (Pre-
Set at factory)

FREQUENCY 47-63 Hz.

WATTAGE 230 W Maximum

BATTERIES (2) | G.E. Data Sentry Ni-Cad.

3.6V
FUSING 110 V - 2 Amps (Slow/Blow)
220 V - 1 Amp (Slow/Blow)
FUNCTIONAL
CHARACTERISTICS: APPL ICATION Logic analysis of microprocessor

based and other digital systems.
Provides for input, sampling,
tracing, triggering, recording,
comparison, search, memory
control, file manipulation, and
display of all digitally based
functions.

SIGNAL INPUTS Number-77: 64 data,

(64300 and ALP) 4 external
clocks,

and
9 clock
qual iflers

Impedance - 1M Ohm/10pF
at probe tip.
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Table 1-1. EQUIPMENT SPECIFICATIONS (continued)

FUNCT | ONAL Threshold - TTL (Preset
CHARACTERISTICS: to+ 1.4 V)

ECL (Preset
to - 1.3 V)

Vi + V2
programmable
from -9.9 V
to +9.9 V

in 0.1 volt
Increments.
(Pre-Set to +
2.9 Volts)

SAMPL ING Internal Clock - 20 ns to
FUNCT I ONS 500 ms

t
W

External Clocks

Ext. Clock Rate DC to 50 MHz

Data 15 ns
before ac-
tive clock
edge.

Setup Time

Hold Time - Data stable 2
ns after ac-
tive clock
edge.

Qualifliers - 3

Simul taneous
Clock

Independent
internal or
external
programmed
"OR" func-
+ion avallable

Latch Mode - 5 ns with
250 mitli=-
volts thre-
shold over=-
drive.
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Table 1-1. EQUIPMENT SPECIFICATIONS (continued)

FUNCTIONAL
CHARACTERISTICS:

TRIGGERING
FUNCT IONS

Sequential
Trigger -

Word Size -

Code Selection -

Pass Counters -

Recording Delay=-

12 Levels.

Up to 48
bits wide.

Triggerwords
may be spe-
clfled as:
Binary
Hex
Octal
Positive
Negative

User
program-
mable event

- counter on

each level
from 1 to 255
counts,

0-8192 counts

of Internal or
external clock
before record-
Ing Is stopped.

TRIGGER AND
TRACE MONITOR

Pretrigger Sampling

Trigger Tracing
Trigger Delay

Slow Clock(s)
SOURCE AND Size ~ 48 bits by
REFERENCE 1000 words
MEMORIES: (Source)
and 48 bits
by 1000

words (Refer-
ence memory)

16 bits x 512
words burst
memory .
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Tab'e 1-1. EQUIPMENT SPECIFICATIONS (continued)

FUNCT IONAL Organization - 1K Format
CHARACTERISTICS: 3 blocks
16 x 1K
words.
2K Format
1 block, 16x
2K words and
1 block, 16x
1K words.
FILE DataPak - Conflguration
MAN | PULAT ION Table storage of menu
set-ups and
data.
COMPARE Halt If - R=S, R#S
FUNCT IONS Count |f - R=S, R#S
Compare Limlits - Portions of
Source
Memory
can be
compared
to Reference
Memory .
Compare Skew - BIit and
Byte
comparison.
SEARCH FUNCTIONS | S = R
S#R
Sequence
Word
DIMENS IONS: SIZE Helght | Width Depth
241 483 673 |mm
9.5 19.0 26.5 |in.
WE IGHT 30 kg (65 Ibs) Including

standard accessorles.
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Table 1-1. EQUIPMENT SPECIFICATIONS (continued)

ENV IRONMENTAL OPERATING Range from 0 to 50 degrees
CHARACTERISTICS: TEMPERATURE Centigrade ambient temperature
ELECTRICAL MAX | MUM +/- 50 Volts continous; +/- 250
CHARACTERISTICS: YOLTAGE Volts translient
VIRTUAL Contlnous GND potential
GROUND differences up to +/- 5 Volts
between 64300 and SUT
are compensated for.
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Table 1-2. EQUIPMENT, ACCESSORIES AND DOCUMENTS SUPPLIED

MODEL
QTY. NO. NAME DESCRIPTION
1 64300 64 Channel Loglc Logic Analyzer upgradable to
Analyzer System a variety of advanced hard-
ware and software confligura-
tions.
1 GPiB/ General Purpose Al lows remote control/-
|EEE 488 Interface Board monitoring of 64300 func-
tions (Parallel). GPIB
connected through IEEE
488 connector.
1 RS-232C/ RS-232C Interface Al lows remote control/-
V24 monitoring of 64300
functions (Serial).,
1 88399N-1 64300 Volume |, which describes
Operator's Manual operation of the 64300.
1 VC 625 Video Adapter Al lows for external video
monitor connection.

=1t
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Symbol

Meaning

L

monToR

O 0]

O

CRT Display or other Hardware

Pushbutton or Panel Control

Start or End

Operation (or user) Decision

Internal Logic Analyzer Decision

Process

Internal Logic Analyzer Process

Off-Page Connector

On-Page Connector

Table 1-4. Symbols
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Symbol Meaning
o Major Functional or Signal Flow
—_— Secondary Functional or Signal Flow

Connection or Multiplication of Function or Signal
Major Data or Function Transfer

Key to Text or Note

Signal or Function Flow Name

Major Function (Level 1)

(Sometimes may be Shaded)

PCB or other Hardware (Level 2)

Subfunction (Level 2 or 3)

Table 1-4. Symbols

=13
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Table 1-3. CODES AND ABBREV IATIONS

Abbreviation Meaning

ALP Active Logic Probe

BIN Binary

CLK Clock

CRT Cathode Ray Tube

CUR or "C" Cursor

DAB Data Acquisition Block
DAC Digltal-To-Analog Converter
DEC Decrement

ECL Emitter-Coupled-Logic
ENT Enter

GPIB General Purpose Interface Bus
HEX Hexadec Imal

INC Increment

INT Internal

KBD Keyboard

LAM Logic Analyzer Monitor
LAT Latch (Mode)

NEG Negative

oCcT Octal

P8 Pushbutton

PCB Printed Circult Board
POS Positive

REF or "R"
RS - 232

S

SAM

SBLA

Reference (Memory)
Serial Interface
Set Point

Sample (Mode)

Single Board Logic Analyzer
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Table 1=-3. CODES AND ABBREVIATIONS (contlnued)

Abbreviation

Meaning

SEQ

SRC or "s"
SRCH

STP

SuT

TTL

TRG or "T"
Vi

V2

Sequence

Source (Memory)

Search

Stop

System Under Test
Transistor-To-Transistor Logic
Trigger Point

Variable Vol tage 1

Variable Voltage 2

F=f5




SECTION 2

UNPACKING AND INSTALLATION

2.1 GENERAL

Information required for unpacking and

preparation for use Is contalned In
the following section, Reshipping in-
structions are included In case the
device must be returned for callbra-
tion or repalr.

2.2 UNPACKING

Refer +to Figure 2-1 for an Illustra-
tion of the unpacking sequence.  Open
the 64300 packaging carefully. The

64300 Is packaged In a plastic covered
form-fitting foam. Remove the equlip-
ment and verlfy that the shipment is
complete accordlng to the shipping

list. You should find an operating
manual and power cord.
Perform +the following visual Inspec-

tion to determine that no damage has
occurred during shipment:

e Check for loose or missing screws,

controls, etc.
e Check connectors for damaged pins.

o Check that controls operate freely
and all labels are legible.

® Check for visible damage, e.g. chip-~

ped or broken controls, scratches,
dents to case.

2.3 WARRANTY [NFORMATION

If the instrument Is damaged in any
way or does not operate In accordance
with the operation Instructions,

notify the Dolch distributor or the
Dolch service department Immediately.
In case of physical damage, the ship-
ping agent should also be notifled.
The Dolch warranty conditions are
given In the front of the manual.

Retain packaging material and shipping
carton for inspection if the Instru-
ment is damaged.

o0 aag

FIGURE 2-1. UNPACKING SEQUENCE



2.4 PRE-POWER PROCEDURES

The 64300 features sel f-test capabili-
tles that allow for easy Installation
and power-up procedures. The following
sectlon provides detalls for these
procedures.

2.4.1 Installation

Refer to Figure 2-2 for recommended
Instal lation steps. When the 64300 is
unpacked, It may be placed In a stan-
dard test bench set-up by pressing
both large buttons on the side of the
case to release the handle. Release
both buttons to lock the handle Into
place as a stand.

Instal | the Power Cord supplied. Refer
to speciflic option documentation for
detalls on other special configura-
+ions and their installation, as well
as additional connections to the rear
panel as necessary.

2.4.2 Power Requirements

The 64300 operates on 100, 110, 220 or
240 VAC, 50/60 Hz. Check the silk-
screen nomenclature under the power
connector for the proper voltage to be
supplied. Also see Table 1-1. If the
voltage Is to be changed, it witl be
done at the factory.

2.5 INITIAL TURN-ON/CHECK-OUT
PROCEDURES

Verify that all pre-power procedures
have been done. See Figure 2-3 and
proceed as follows:

1) Set the front panel POWER switch to
ON. The 64300 will show random
blinking symbols for a few se-
conds.

2) Verify that the "POWER UP SELF TEST
COMPLETE!" display Is present on
the CRT after approx. 15-30 se-
conds, depending on the options
Instal led. If the "NON VOLATILE
FILE TEST FAILED" message Is re-
celved, It may be ignored. This
message simply indicates that there

88399N
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POWER
SWITCH

FIGURE 2-2. INSTALLATION STEPS
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PUSMEBTJ%{TON are no set-ups In the "DATAPAK

FILE" memory. This will not affect
normal operation of the analyzer.

I
| Mm 3) The "POWER UP SELF TEST COMPLETE!"
message consists of the following
parts:

A) Part 1 - Lists software packages

and/or options that have been

POWER Installed In the device, with
SWITCH the revision number In effect.

B) Part 2 - Shows the resuit of
Internal RAM test. A defect

will be shown as a "1" in Iin-
verse video, Indicating the RAM
cell affected. If this message
s shown, refer to the Service
POWER UP SELF TEST COMPLETE! Manual for detalls.
. IDENTIFIED SOFTWARE PACKRGES :
g-483i-91 k-palN sorTuRRE C) Part 3 - Shows the result of
Internal PROM test. A defect
will be shown as a number In
Inverse vldeo, Indicating the
M.RAM TEST CORRECT PROM location affected. |f this

. NONVOLATILE RAM TEST CORRECT message Is shown, refer to the
Service Manual for detalls.

g8. PROM TEST CORRECT
Make a note of any power-up problems.

Press and release the "MENU" push-
button. The "POWER UP" message Is

- cancetied from the CRT. Verlfy that
the TRACE MENU (FORMAT SPECIFICATION)
Is displayed.

If any of the above procedures falls
to result in a successful Turn-On, try
them again. If the analyzer Is still
unable +to operate, call the factory
for assistance.

ENTRY: - ROLL OR EDIT
FORMAT SPECIFICATION FILE-21
START -1einTRReE INT. CLKSSWwRatees 2.6 TURN-OFF PROCEDURE
REB . e, . r——

..... e
R Il re— Nothing fancy -- just turn the power
TRIGG. DELAY-smbma POD SkEW=220% switch OFF.  However, you may want to
PODS EVEL FORMAT MODE CLOCK - .
ALB temaws  ISEBE  ISENINS IEmeiNEnE save your set-ups so see Section 5 6
C&D IemeTSE 1K ISEIIGE IEREINEDE for detalls.
E&F ImmamE 1K IoaY1iol IGDEINEDE
CLK  LEVEL SLOPE --QUALIFIER--
1 IGASIBE IEDE 116088 216088 300000
2 IGAEWE IEBE 11688 210008 316008
3 el  IEBE 116085 210008 31008

FIGURE 2-3. TURN-ON



2.7 REPACKING FOR SHIPMENT

If reshipment Is required, the device

should be repacked in the original
packaging. If this Is not avallable,
pack the device using sufficlent
packing and a solid cardboard or
wooden box. If repacking for device
repalr [Is necessary, inform your

local representative. Enclose a note
with the device describing the mal-
function, damage, etc. with the com-
pany name, address, and department.

Shipment should be made to the Dolch

service department or suppller, as
llsted on the back cover of +this
manual .

2.8 SHIPPING INSTRUCTIONS

Before sending in an instrument for
repalr, please read the following

Instructions:

Call one of our Customer Service
Departments and request a Return
Material Authorization (RMA) num-
ber. We wlill need the model
number, serial number, the name and
phone number of someone to contact
concerning the repalr, and the
reason for repair.

1)

2) Please Include a packing list de-
scribing the problems In detall.
Include the name and phone number
of the user.

3) Reference the RMA number on all
documents and on the outside of the
shipping contalner.

4) Package the Instrument per the
Instructions given in Figure 2-4,
To prevent any shipplng damage,
package it securely, with the han-
dle folded back onto the cover
{eighty percent of all shipping
damage Is to the handte assembly--
due to Improper packing).

5) Ship the instrument prepald to the

closest authorized Dolch service

center.
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In the event that an Instrument has
been damaged In shipping, a damage
report wlll be made at Dolch and a
copy will be forwarded to you. Dolch
is not responsible for any damage
Incurred In shipping, and claims
should be settled directly between the
customer and +the freight carrier.
Before repalr work can begin, a verbal

P.0. 1Is required with a hard copy to
fol low.

See the Warranty for additional
detalls, and please call us at the

factory If you have any questions.

40.0"
101.6 cm

N

FIGURE 2-4. REPACKING

28.0"

[ 7112 em

—




SECTION 3

FUNCT IONAL DESCRIPTION/THEORY OF OPERATION

3.1 GENERAL

This section Is dlvided Into two
parts: the first provides a func-
tional description of hardware ele-
ments, while the second provides the
operational theory of the 64300.
Figure 3-1 shows the top view of a
64300 with cover removed. Figure 3-2
shows an overall hardware function
diagram, with keys to text. Figure 3-

3 shows the overall operating sequence
of the 64300. Figures 31, 3-2, and 3-

3 are located In the back of thls
sectlon.

3.2 OVERALL HARDWARE FUNCTION
D1 AGRAM

Refer to Figure 3-2 for detalls in the
following discussion. Circled numbers
are annotated to correspond to each
subtitle In this section.

3.2,1 Input Function

Input Function Is shown in @ .
This represents +the first stage of
operation. Incoming data Is digltized
and conditioned to ECL loglc through
the logic pods, which then pass +the
data to the Input PCB's. Pod connec-
tion to the Input PCB's Is through the
front panel connectors, labelled as
fol lows:

The

Pogs Input

3-0,
3-0,
3-0,
3-0,
3-0,
3-0,
3-0,
3-0,

1
SN

T o ﬂ'lmOOUJ)i
N\ITI\JTI\I\I\I
RN N O Y

3

The standard Input PCB contains line

receivers, and, for channel group A +
B only, additional glitch capturing
clrcultry.

3.2.2 Clocking Function

The Clocking Function Is shown In @) .
It is comprised of the Timebase PCB
and Clock/Qualifier Pods. Up to four
external clocks and quallfiers and an
internal sample clock (20 ns to 500 ms
and 3.3 ns to 10 ms) can be assigned
to +the appropriate recording blocks,
The selected clock edge latches +the
digitized Information on the appro-

priate Input PCB with every active
edge. The Timebase PCB provides the

clocking functlion with two types of

output: Iinternal clock or external
clock with qualifiers.

3.2.2.1 Clocks. The Internal Clock
Is used for asynchronous sampling.

Note that the maximum sample rate In
the 1K Format (48 bit word) Is 20 MHz
(50 ns). In the 2K Format (32 blit
word), there are two sampling rates:

1) Pods A + B are combined with C +
D, and Pods E + F are turned OFF
(Inter!ace mode, 16 x 2000 bits)
or clocked Internally; In which
case the maximum sample rate Is
50 MHz (20 ns).

Pods A + B are combined with C +
D, and Pods E + F are turned ON
(Interlace mode 16 x 2000 bits);
in which case the maximum sample
rate 1Is 20 MHz (50 ns). Note
that the maxImum sampling rate
using External Clocks, elther in
1K Format (48 bit words) or 2K
(32 bit words) Is 25 MHz, The
maximum sampling rate using In-
ternal clocks for the high speed
channels a + b Is 300 MHz (3.3
ns).

2)



3.2.2.2 Qualifiers. All four (4)
external clocks and quallflers may be
assigned as desired. The maxIimum
external clock rate speciflied for 1K

or 2K Formats Is 25 MHz, This allows
for different external clocks that may
be completely out of phase and asyn-
chronous. Note that recording problems
may occur between the 64300 and the
SUT 1f clock or qualifler frequencies
are higher than specified.

3.2.2.3 Clock and Quallfler Pods.
These pods are electrically Identical
to the data pods. The only difference
between data, clock, and qualifler
pods is In the labelling on the con-
nectors.

3.2.3 Memory Block

The Memory Block Is shown In (). This
function Is provided by the DAB's--one
for each memory PCB. Data from Input
PCBs Is stored in the appropriate DAB,
which contains some control logic, 16

x 1K memory, and Trigger Word recogni-
zers. The DAB memory Is filled wlith

data from the Input PCB, depending on
the status of an additional quali-
fication control Ilne (see clocking
function(®. In the standard version,
this 1line 1Is held In a particular

state so that every event will be
stored, but, optionally, the |Ine may

be used for sophisticated data
qual I fication.

3.2.3.1 Memory Formatting. The three
Data Acquisition Blocks (DAB's) may be
formatted In the following ways:

e 1K Format - where the three blocks
are in parallel, each 1K deep with
16 bit words.

@ 2K Format - where blocks A + B and C
+ D are combined, and E + F are also
in "sampling" mode, SAM, with 16 bit
words.

® 2K Format - when blocks A+ B and C
+ D are combined, and E+ F are
turned OFF (32 bit word).

88399N
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e The 300 MHz DAB memory format Is
always 500 bits (.5k) deep x 16
channels. It cannot be changed.

In the 2K Format, Input data avallable
to DAB A + C Is also combined with DAB
B + D. This switching occurs In an
alternating fashion (Interlace tech-
nique). Therefore, from the user's
point of view, the memory depth of
recording block A + C will be doubled.
B + D Is no longer avallable. Re~
cording block E + F can be shifted
relative to the pod-skew parameter
defined In the TRACE MENU. See the
Operating Procedures section of this
manual for detalls.

3.2.3.2 Burst Memory PCB The Burst
Memory PCB, ’ recelves data
directly from Pod group connection "a
+ b." The Burst Memory PCB has the
following features:

e Independent Time base Is combined
with the Time Base PCB.
e Block "E + F" Is used as the

display buffer for "a + b" in the
Timing Diagram.

e Block "E + F" s still avallable

In the List Display.

e Triggering from the Trigger PCB Is
the same as for the other 48

channels.
3.2.3.3 Reference Memory. For each
DAB PCB, a Reference Memory exists
which is equal In size to the re-

cording block. Both memories can be
compared automatically in the Compare
Mode.

This Is possible only If both memories
are equally formatted (same number of
blocks used, same recording mode, same
pod-skew). The Reference Memory Is
formatted automatically when the
Source Memory Is copled to the Refer-
ence Memory. See paragraph 5.5.2.3
for detalls.



3.2.4 Triggering/Trace Control
Function

The Triggering/Trace Control Function
Is shown In (@) . It Is comprised of
the Control PCB (not shown) and the
Trigger PCB.

The Control PCB Is used to generate
common signals for controlling the
complete trace sequence of the Loglc
Analyzer (frigger delay, pod-skew,
Interlace). This board is flexible In
the sense that any further modlfica-
tion of the DAB's memory depth, +trig-
ger and data qual Ify capabilities will
not Influence its operation.

The Trigger PCB recelves the outputs

of all Trigger word recognizers,
and/or data-qualification word recog-
nizers, from the DAS's Inputs, It
then combines them to perform all
sequential trigger functions. This
board Is also used to control the
Trigger function of the Burst Memory
PCB.

3.2.5 Microprocessor Control
Function

Control over all 64300 functions |Is
exerclised by a Z80 type microproces-
sor. This function, , Is provlded
by the CPU PCB, where the Z80 resides,
and the assoclated memory PCB's.

The Microprocessor Control Function
controls the Internal communication
bus as well as 64300 interface +to
outside devlices.

3.2.6 Operator Input Function

The normal Input of system control and
parameter manipulation is by the front
panel keyboard. This Is shown In (6.
All front panel pushbuttons are con-
nected to the keyboard PCB, which s
sltuated Immediately behind the front
panel plate.
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3.2.,7 Display Function

The Display Function Is shown in (7).
It consists of the CRT, which Is the
primary monitor for all 64300 and
operator interaction. The Character
Generator PCB and Raster Counter PCB
are associated with the actual CRT.

3.2.8 Remote Control Function

The Remote Control Function Is shown
in . The Threshold/GPIB PCB In-
cludes clrcults for setting varliable
Input data and quallfier voltages, as
well as the General Purpose Interface
Bus (GPIB). See Appendix A of this
manual for detalls of GPIB operation.

The GPIB Interface allows the user +to

control most functions of the 64300
remotely with the IEC bus. (Note that
our Internal IEC bus and external

connector both correspond to the IEEE
488) . Furthermore, It enables the
transfer of data recordings to other
GPIB compatible devices. Therefore,
several types of remote control inter-
faces are possible at any one time:

e GPIB/|EEE 488

® RS 232C/V24 (without modem control
| Ines)

e Optional (full RS 232C with modem

control)
3.2.9 Optional Function

The Optional Function Is shown in (9.

Options installed may be accessed by
using the "Option™ pushbutton.  There
may be five software options avall-

able. However, some options requlre
additlonal hardware support. One slot
in the card cage Is reserved for fur-
ther harware expansions., The micro-
processor detects the added features
automatically and Indicates thelr
presence In a directory Immediately
after power-up.



3.2.10 Internal Communication Bus

All 64300 PCB's are connected to the
mlcroprocessor system (Z80) by a stan-
dgrdlized Internal communlcation bus,
’ . Every board can be changed,

odi fied, replaced, or added without
affecting the system architecture.

This capabliity forms the basis for
future options.

3.3 OVERALL OPERATING SEQUENCE

Refer to Figure 3-3 for detalls in the
following dlscussion, Each part of
the overal | operating sequence of the
64300 1Iis referred to In the following
sections.

The 64300 operates 1In four Dbasic

modes :

® Pre-Record Programming
e Data Recording

e Data Analysis

e File Manipulation

The 64300 can be considered as a shift
register into “which data Is clocked
continuousiy until a +trigger event
stops the recording. All parameters
necessary to control the actual re-
cording are Inputted to the 64300
during the Pre-Record Programming Mode
of operation. See paragraph 5.3.

During the Data Recording Mode, the
Loglc Analyzer samples all data unti|
It flnds the pre-programmed +trigger
conditions to Initiate a stop of the
recording. See paragraph 5.4.

During the Data Analysis Mode, the
Loglc Analyzer can be ordered to re-
call previously recorded data In a
varlety of manners and formats. In
this mode, functions allow for search-
Ing through the data and for control-
Iing the memory contents itself. See
paragraph 5.5.

The File Manlpulation Mode al lows +the
operator to store and recall various
test set-ups for future use. See
paragraph 5.6.
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3.3.1 Pre~-Record Programmling Mode
This mode of operation Is best thought
of as the time when the user tells the
64300 the following:

e What to do
® How to do it
e When to do It

One Important note to be made is that
the use of the word "Trigger"™ has a
somewhat different meaning than nor-
mal, especlally to those who are
accustomed +to oscilloscope operation.
The Trigger Word Is a particular plece

of digital data that you tell the
logic analyzer tfo look for. The
analyzer then begins to record In-

coming data (you tell It when and how
to record). When it recognizes the
Trigger Word, It will cease recording
after a pre-selected time delay.

Control over the sequence and type of
recording to be done is provided by
the following functions:

e Trace (Format Spec)

e Trigger (Trigger Sequence)
e Compare

e Set-Up Monitor

e Option(s)

3.3.1.1 Trace Function. The TRACE
MENU provides control over the Trace
Function. This function allows the
user to select when the recording will
be made, which memory format to use,
how much data wli! be recorded before
and after the Trigger Word Is recog-
nized, what pods will be used as data
inputs, what type of sampling will be
done by the varlous memory blocks, and
what kind of clocks will be used.

3.3.1.2 Trigger Function.
ger Function allows the wuser Yo
program the Trligger Word(s) to ook
for and how to look for them. This Is
done with +the TRIGGER MENU and the
TRIGGER WORD DEFINITION pages (1 + 2),

The Trig-

The TRIGGER MENU al lows for extremely
complex sequences of events to be
programmed through many levels. The
organization is as follows:



® 12 levels
® 4 sequences
® 3 levels per sequence

Using the TRIGGER MENU, the operator
can program branches, jumps, loops and
conditlional operation.

The  TRIGGER WORD DEFINITION PAGES
allow the user to program up to 12
words for Trigger or Trace. In addi-

tion, each word may be up to 48 bits

long.

3.3.1.3 Compare Function. The
Compare Function allows the 64300 +to
"compare" Information previously
transferred (S => R) Into "reference"
memory with a new recording of data.
This function Is particularly useful
when one wishes to check the perform-
ance of the SUT against itself or a
reference.  The COMPARE MENU provides
the control over this function.

With the COMPARE MENU, It Is possible
to select the beginning and ending
addresses, skew range, compare mode,
and compare conditions for test. The
menu  provides a running count of
cycles and the times the pre-program-
med condltions have occurred.

3.3.1.4 Set-Up Monltor Functlion.
While programming parameters of the
64300, the user may call the Set-Up
Function by pressing the MONITOR push-
button. The analyzer will respond
with one of two types of messages on
the Set-Up Monitor Display. The first
type of display Indicates a ™Valld
Set-Up". This message shows a summary
of programmed parameters. The second
type of message Is one that displays
"Set-Up Results™ +to Indicate that
there Is an Invalid or wrong combina-
tion of parameters programmed. This
type of message will appear when an
Incorrectly programmed recording Is
attempted.

The Set-Up Monitor can monitor only
programmable parameters relating to
the Internal structure of the 64300.
It cannot monitor set-up conditions
external to the analyzer.
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Note that the COMPARE MENU also fea~
tures a separate Set-up Monltor.

3.3.1.5
tions

Option Function. Some op-
that are Installed In the 64300
may be called for use In the Pre-
Record Programming Mode. The Optlon
Table Is displayed when the MENU push-
button Is pressed. The user may then
select the option desired by pressing
the OPTION pushbutton. See paragraph
5.3.6 for detalls.

3.3.2 Data Recording Mode

O™ce(the user has programmed the Pre-

Record parameters and has started the
recording process, the analyzer steps
through the three phases which are
typical for each data recording.
These phases are as fol lows:

e Pretrigger Sampling
e Trigger Trace
e Trigger Delay

The Pretrigger Sampling phase Is a

process whereby the analyzer readles
Itself to recognize the +trigger
word(s) programmed. This phase en-
sures that with a new recording the
analyzer Is completely fllled with
actual data. Every recording block

must get enough clocks (memory depth
minus +trigger delay time) before [t
can accept a trigger word. Each re-
cording block 1is Independent of the
other. Data Is clocked in during the
Pretrigger Sampling Phase, In accord-
ance with the Instructions given the
analyzer, When all three DBAs are
finished sampling data, the analyzer
Is ready for the Trigger Trace phase.

The Trigger Trace phase is active when
the analyzer steps from sequence to
sequence, searching for the programmed
trigger word(s) conditions. Each re-
cording block searches for the trigger
word at its input with the assigned
trigger word sample clock. Since
these clocks can differ In frequency
and phase, the trigger events comling
from each DAB's word recognizer must
be synchronized with a trigger word
sample clock, as programmed. The se-



quential search is programmed in the
TRIGGER MENU (Pre-Record Programming
Mode), which can cause the sequence to
elther jump to the next level or re-
start the search from the beginning.

The Trigger Delay phase begins once
the +trigger word condltions have been
met. When the trigger Is found, each
DAB must sample post-trigger data
according to +the programmed trigger
delay. This delay I[Is counted In
clocks, which were selected previously
for recording. Thus, each DAB can
stop recording independently of other
recording blocks.

3.3.2.1 Trace Monitor Function.
During a recording, the frace activity
of the analyzer may be displayed by

pressing the MONITOR pushbutton. The
activity, through all phases of re-
cording, 1Is presented In a bar graph
manner. When +the graph "blinks" on
any of the recording blocks, that
phase (for that block) Is active. The
Trace Monitor 1is shown In the top

portion of the display. See Section

5.4.

3.3.2.2 Trigger Monitor Function.
During a recording, the sequences of
the TRIGGER MENU program may be dls-
played by pressing the MONITOR push-
button. As each clock cycle or event
is reached for the levels programmed,
the counter is Incremented (number of
events, clock cycles, etc.). This dis-
play serves as a running "score card"
of the TRIGGER MENU program because It

dupiicates exactly the Instructions
as programmed In the TRIGGER MENU.
This monltor Is shown on the bottom

part of the TRACE/TRIGGER Monitor.
See Sectlion 5.4.

3.3.3 Data Analysis Mode

Once a recording has been made, the
user may begin to analyse the data
recorded In a varlety of manners as
fol lows:
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data in a DATA LIST, TIMING

or 300 MHz BURST MEMORY
so that it Is represented as
clearly as possible. The user may
do so by deleting channe! groups,
selecting different formats, etc.

® Arrange
D1AGRAM
DISPLAY

e Allow the 64300 to analyse data with
automatic search functions. These
Iinclude source reference compari-
sons, searching for a word In
memory, searching for a string of
words, etc.

o Transfer the recorded data to the
Reference Memory, search for a
string of words, etc.

e Transfer the recorded data to the
reference memory. When It Is so
stored, It can be formatted for
further comparisons as reference or
for history only.

e Transmit the data through the GPIB
or a serlal Interface to an Intelli-
gent remote station.

The principle displays/functions used
In the Data Analysis Mode of operation
are the Timing Function and the List
Function. The Memory and Search Func-
tions are shared between them. In
addition, options for each may also be
called, as avallable.

3.3.3.1 Timing Function. The Timing
Function is displayed with the TIMING
DIAGRAM and the 300 MHz BURST MEMORY
DISPLAY. These show, In graphic form,
the logical state (Binary) of each
channel recorded. The user may make
+Ime measurements, add or delete chan-
nels to the display, rearrange chan-
nels displayed, and change other pro-

grammed parameters. In additfion,
powerful memory and search functions
can be called to further enhance

analysis capabliities.



3.3.3.2 List Function. The List
Function Is shown wlth +the LIST
DISPLAY. This shows, In tabular form,
the memory locatlions, the loglcal
state on each channel, and pod group
assignments as programmed. As In the
TIMING DIAGRAM, the user may utillize
powerful search and memory functions.
A useful feature of the List Function
Is that the user can go from the
TIMING DIAGRAM +to the LIST DISPLAY,
alternatively, and find corresponding
Information.

3.3.4 Flle Manipulation Mode

The Flle Manipulation Mode Is a
"save" flle function. The DataPak is

used to store and recall set-ups or
reference data through the use of the
DATAPAK TABLE.

3.3.4.1 DataPak Table. The DATAPAK
TABLE provides access to the DataPak
memory contents, It is used to mani-
pulate the Interchangeable, non-
volatile DataPak memory cartridge that
expands the machine's Internal (Refer-
ence) memory.
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SECTION 4

CONTROLS AND DISPLAYS

4.1 GENERAL

In this section, the location and
function of all controls, Indicators,
displays, menus and connectors are
Identifled. In addition, the proce-
dures necessary to gain access to the
various menus and displays that con-
trol 64300 operating parameter are
glven, Note that this portion of the
manual does not provide detalls on
theory or operation of the elements
identifled. See Section 5 for opera-
ting procedures.

4.2 CONTROLS

Refer tfo Figures 4-1A and 4-1B for an
overall view of the 64300. The major
elements of this device are backpanel
controls, data acquisition connectors
and devices, the keyboard and the CRT.
The CRT produces Interactive menus,
displays and monltors.

4.2.1 Backpanel Controls

Figure 4-2 shows the location of all
backpanel controls and connectors.
Table 4-1 glves the function of each
control wlth keys to Figure 4-2.

4.2.2 Data Acqulisition Connectors

Figure 4-3 shows the Data Acquisition
Connectors, which form the lower part
of the front panel. The Data Acquisi-
tion Connectors are comprised of three

parts: High Speed lnput Pods, Stan-
dard Input Pods, and External Clock
and Qual lfler Pods.

4.2.2.1 300 MHz Burst Memory Input
Pods. These are divided Iinto two

parts, labelled a and b respectively.
Each pod is separated Into two four=-
bit connector groups -- the first of
which is for data bits 0 through 3,
and the second, which accommodates
data bits 4 +through 7. These +two
groups are used only for the 300 MHz
Burst Memory.

4.2.2.2 Data Input Pods. These are
divided Into 6 parts, labelled A, B,
C, D, E and F, respectively. Each Pod

Is separated Into two four-bit connec-
tor groups, the flrst for data bits 0
through 3, and the second for data
bits 4 through 7. These 6 groups are
used for 25/50 MHz data only.

4.2.2.3 External Clocks and Quall-
flers Pods. There are four External
Clocks and Qualiflers Pods, labelled
1, 2, 3 and 4 respectively. Pod 1 may
be used to assign an external clock to

all Input data pod groups. Other
external Clocks (and Qualiflers) can
be Inputted through Pod 2 and Pod 3.

Pod 4 Is for future expansion.

4.2.2.4 Other Input Devices. Gener-
ally other devices such as serial-to-
parallel probes, signature analyzers,
serlal Interface probes, trace modules
and microprocessor personallty probes
are connected to the front panel of
the 64300 through ribbon connectors or
other types of Interfaces. Detalls on
the controls, Indicators and operation
of these devices are found in docu-
mentation shipped with them.

4.2.3 Keyboard

Figure 4-1 provides an Il|lustration of
the Keyboard. It Is divided into the
following parts (or groups):

Display
Trace
Specl fy
Cursor
Entry
Edit

Figure 4-4 shows the Keyboard Display,
Trace, Speclfy and Cursor Group push-
buttons., Table 4-2 describes the
elements shown In Figure 4-4.

Figure 4-5 shows the Keyboard Entry
and Edit Group pushbuttons. Table 4-3
describes the elements shown In Figure
4-50
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TABLE 4-1. BACK PANEL CONTROLS AND CONNECTORS
LoC
COR DESCRIPTION
1 CRT Contrast adjustment
2 CRT Intensity adjusfmenf
3 Fuse (S.B.)
4 Power socket
5 Optlon connector
6 External video Interface connector
7 RS 232C/V24 interface connector
8 IEC-Bus Interface connector (GPIB/IEEE 488)
9 Dual-in-Line switch for GPIB address selection
10 Ground lug
1 BNC (coaxial) "A"™ = Trigger Oufpuf A
12 BNC (coaxlal) "B"™ - Trigger Output B
13 BNC (coaxial) "C" - Reserved for Options
14 BNC (coaxial) "D" - Reserved for Optlons
15 Cool ing fan, 2 each located above rear control panel
16 Serlal number |abel
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TABLE 4-2. DISPLAY, SPECIFY, CURSOR, AND TRACE GROUPS

LOC
COR | NOMENCLATURE

DESCRIPTION

1 MENU

2 LIST-entry

3 TMG/MAG
4 SAVE

5 OPTION
6 SELECT

7 LOC-entry

o | 3

<

-

10 SET
1 sTOP
12 MON I TOR
13 RUN

14 MEM-select

Selects display of the varlious menus available. May be
pressed In single strokes or pressed and held for rapid
scrol |l through menus., (See also Section 4.3)

Selects display of the DATA LIST.

1st pressing shows a TIMING DIAGRAM of data memory in x 1
expansion. In 1K Format 2nd pressing shows x 5 expansion.
3rd pressing shows x 10 expansion. For 2K Format expansion
Is x 10 and x 20 respectively.

Cal ls the DATAPAK TABLE menu for dlsplay.

Activates a pre-selected option for display or function
deslired.

Selects pod group displays of the TIMING DIAGRAM, Repeated
pressing scrolls the displey through all chosen pod groups.
Release the pushbutton to lock the desired group for dis-

play.

Used to enter numerical values for cursor positlion In
TIMING or LIST displays.

Used to move the cursor "backwards" in the TIMING display
and "down" In the LIST display.

Used to move the cursor "forward" In the TIMING display and
"up" In the LIST display.

Used to "mark" the cursor position when the analyzer Is In
TIMING or LIST displays.

Used to manually abort data recording or comparison test.
If pressed while In the Pre-Record Programming mode, will
show the SET-UP MONITOR. When pressed during the Data
Recording Mode, wlll display the TRACE/TRIGGER MONITOR.

Used to inltlalize data recording or comparison test phase.

Selects different types of memory functions when the ana-
lyzer Is In elther TIMING or LIST displays.
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(continued)

TABLE 4-2. DISPLAY, SPECIFY, CURSOR, AND TRACE GROUPS
LoC
COR | NOMENCLATURE DESCRIPTION
15 SEARCH Selects dlfferent types of search functions when the ana-
lyzer Is In elther TIMING or LIST displays.
16 EXECUTE Used to Inltlalize all functions selected In the SPECIFY
GROUP of the Keyboard.
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BEGIN COMMAND STRING WITH END WITH COMPARE MENU PROTOCOL

SMC »(COMMA) $SMC o S wEw K Po B o Fo,

START ADDRESS

0060 — 9999 IN 48 BIT MODE
$09¢ — 1999 IN 32 BIT MODE

END ADDRESS .

$099 — 9999 IN 48 BIT MODE
¢d¢¢ — 1999 IN 33 BIT MODE

ENTFY - ENTEP OF EDIT

LUMPHEE MEMD FILE-41

\-:uns-ns'e TEGHENT
~THPT HDLFETT [0 L]

COMPARE SKEW END HODFES™ I

/-.-Jn:-rwc LY EW +N SAMPLES
CHAMWMEL ©HRNOHE". ., 2 ¢ 0t !}

/ COMEREE MODE et Tl COMPARE CONDITION
CUMEHEE R DT L

(TUCUNT TN L.

IN RANGE OF

oMb, TRUE
B AL a

9 —99
LWL LE CNT
(LR RN R

¢ = COUNT IF R#S
1 = HALT IF R2S

2=COUNTIFR=S
3=HALTIFR=S

CHANNEL GROUPS POD SELECT

V4

COMPARE MODE

¢=8IT/BIT
1 =BYTE/BYTE
2=CRC

Figure 4-3. Compare Meny Programming Protocol
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ENTRY AND EDIT GROUPS

DESCRIPTION

TABLE 4-3.

LOC

COR | NOMENCLATURE

1-6| A, B, C,
D, E, F

7 7

8 4 (BIN)

9 1 (OCT)

10 0

11 ENTER

12 8 (dec=INT
CLK)

13 5 (HEX)

14 2 (ASCII)

15 X (OFF)

Used In varlous modes to select pod groups or to Input
Hexadecimal values when specifled or desired.

Used to Input numerical value of seven when speclfled or
deslired.

Used to Input numerical value of four when speclfled or
deslred. Also used to assign Binary number base to selected
pod groups when In LIST DISPLAY, TRIGGER WORD MENU or
SEQUENTIAL SEARCH MENU.

Used to Input numerical value of one when speciflied or
desired. Also used to assign Octal number base to selected
pod groups when in LIST DiISPLAY, TRIGGER WORD MENU or
SEQUENTIAL SEARCH MENU.

Used to Input numerical value of zero when specified or
deslired.

Must be pressed before and after values inputted for
parameter flelds of the "Non-Bracketed Type" In any menu or
set-up.

Used to Input numerical value of eight when speclfled

or desired. Also used to decrement Internal clock rate
value in a menu or display that is In use. Pushbutton may
be pressed In single strokes or pressed and held for rapid
scrol | through values.

Used to Input numerical value of five when specified or
desired. Also used to assign Hexadecimal number base to
selected pod groups when In LIST DISPLAY, TRIGGER WORD
MENU or SEQUENTIAL SEARCH MENU.

Used to input numerical value of two when specifled or
desired. Also used to assign ASCI| display of data when In
LIST DISPLAY.

Used to select the "Don't Care" state when defining trig-
gerword configurations in the TRIGGER WORD MENU. Also used
to delete a pod group from the TIMING DIAGRAM, LIST DISPLAY

or SEQUENTIAL SEARCH MENU.
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TABLE 4-3. ENTRY AND EDIT GROUPS (continued)

LoC

COR  |[NOMENCLATURE DESCRIPTION

16 9 (INT CLK-| Used to Input numerical value of nine when speclfied

Incr) or desired. Operation is Identical to "dec" pushbutton for
Incrementing Internal clock rate values.

17 6 (POS) Used to Input numerical value of six when specified or
desired. Also used to assign Positive polarity of data
when In LIST display, TRIGGER WORD MENU or SEQUENTIAL
SEARCH MENU.

18 3 (NEG) Used to Input numerical value of three when speclflied or
desired. Also used to assign Negative polarity of data
when In LIST DISPLAY, TRIGGER WORD MENU or SEQUENTIAL
SEARCH MENU.

19 (ROLL) Used to select functions avallable when the cursor is
positioned at a "Bracket-Type Input™ fleld of the set-up or
menu desired. (See Section 5.2.1.)

20 HOME Used to position the cursor back to the first programmable
field In any menu or set-up.

21-24 Cursor controls used to move the cursor to 24 programmable

flelds during menu or set-up programming.
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4.3 MENUS

The 64300 features six CRT displays
called Menus. These are so called
because the user may select parameters
from their flelds or may program para-
meters directly from the keyboard wlth
interactive display. Figure 4=7 shows
the menus In a group:

Trace

(Format Speclficatlion)
Trigger

(Trigger Sequence)

e Trigger Word Menu
e Compare

e DataPak Table

e Optlon(s)

Figure 4-6 Illustrates the way to galn

access to each of the dlsplays. The
list below Indicates the Flgure, and
Table number describing It, for each
menu in the following section.
MENU FICGURE TABLE
TRACE 4-8 4-4
TRIGGER 4-9 4-5
TRIGGER WORD

~ (DEFINITION)  4-10 4-6
COMPARE 4-11 4-7
DATAPAK 4-12 4-8
OPTIONS 4-13 -

Note that each menu displays a prompt
message at the top portion of the CRT
to Inform the user as to the menu name
and the type of control avallable at
the present cursor position.

88399N
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FIGURE 4-6. MENU ACCESS
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TABLE 4-4. TRACE MENU ELEMENTS

DESCRIPTION

ITEM
NO. FIELD HEADING PARAMETERS
1 START
MAN
REP
2 INT. CLOCK 20ns
-500ms
3 (BAR GRAPH) 1K Format
2K Format
4 TRIGGER DELAY 0-8192
memory
locations
5 POD SKEW 0-1000
memory
locations
6 LEVEL
TTL

Displays type of recording
Initiallzation,

Indicates "Manual" mode of
data recording.

Indicates "Repeat" mode of
data recording. Subsequent
recordings will be Initiated
automatical ly after a delay
as defined In the "XX Second"
fleld (up to 99 seconds).

Indlcates sample rate of the
Internal Clock. (pre-selected
at 100 ns)

Displays 1In graphic form,
the organization of data
memory. (See Item No.7)

Indicates the defined Trigger
word location In data
memory. Position is

Indicated In the Bar Graph
with "T",

Indicates memory location
difference (skew) between
pods E+F and A+B in 2K mode
relative to memory end.

Displays type of threshold
levels active for each pod
group:

Transistor-to-Transistor
Loglc
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TABLE 4-4. TRACE MENU ELEMENTS (contlinued)

ITEM
NO. FIELD HEADING PARAMETERS DESCRIPTION
ECL Emitter-Coupled Logic
Vi Variable Voltage Threshold 1
(See Item No. 13)
V2 Variable Voltage Threshold 2
(See |tem No. 14)

7 FORMAT Displays memory format of

SBLA's (See ltem No. 3)

1K 48 bit

2K 32 bit with Pods C + D turned
OFF.

8 MODE Displays recording mode
selected for each recording
block.

SAM Sample Mode.

LAT Latch Mode (gllitch catching)
for Pods A + B only

OFF Pod group Is turned OFF.

9 CLOCK Displays clock(s) source

active for each pod group.
®INT Internal Clock
Ci External Clock #1
(074 External Clock #2
C3 External Clock #3 (E+F only)
INT + 1 Internal Clock "OR"ed wlith
C1
INT + 2 Internal Clock "OR"ed with
C2 (C+D only)
INT + 3 Internal Clock "OR"ed with
C3 (E+F only)
ct + C2 External Clocks #1 + #2
"OR"ed

* Actual order shown Is different
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TABLE 4-4. TRACE MENU ELEMENTS (contlnued)

ITEM
NO.

FIELD HEADING

PARAMETERS

DESCRIPTION

10

1"

12

13

14

(CLK) LEVEL

(CLK) SCOPE

(CLK) QUALIFIER

THRESHOLD: V1

THRESHOLD: V2

ECL
v2

Vi

+9.9 V

+9‘9 v

Displays loglcal state of all
External Clocks and quallifler
Inputs. Selectable for entire
group.

Fixed Transistor-to-
Transistor Logic level

Fixed Emitter-Coupled Logic
level

Fixed variable threshold
voltage 2 level

Fixed variable threshold
voltage 1 level

Displays active edge of each
External Clock.

Actlve on the rlising edge
Active on the fallling edge

Displays "Qual Ified" outputs
of each External Clock to
enable a clock count

Don't care
Qual ifler must be high
Qual I fler must be low

Displays the threshold level
programmed for varlable
voltage number 1. Pre-set at
2.9 Volts

Displays the threshold level
programmed for variable
voltage number 2. Pre-set at
2.9 Volts

* Actual order shown [s dlfferent
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TABLE 4-5. TRIGGER MENU ELEMENTS

ITEM
NO. FIELD HEADING

PARAMETERS

DESCRIPTION

1 SEQUENCE

3 TRIG WORD
SAMPLE CLOCK

ON

OFF

FO-F7

®INT
C1
C2
c3
INTH

INT+2
_INT+3

cC1 +

C2

Indicates Sequence actlvity

Indicates that the Sequence
Is actlve,

Indicates that the Sequence
Is not actlive.

Functlion Indicator for level
In sequence. See sectlion
5.3.3, Operating Procedures,
of thils manual for Functlon
detallis.

Clock used to scan Trigger
words and synchronous sequen-—
tlal triggering. Must be
assigned to at least one
active (ON) Pod group.

Internal Clock

External Clock #1

External Clock #2

External Clock #3

Internal Clock "OR"ed with
EXT.CLK 1 .

internal Clock "OR"ed wlith
EXT.CLK 2

Internal Clock "ORYed wlith
EXT.CLK 3

External Clocks #1 + #2
"OR"ed

*¥Actual order shown s dlfferent.
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TABLE 4-6. TRIGGER WORD DEFINITION MENU ELEMENTS

ITEM
NO. FIELD HEADING

PARAMETERS

DESCRIPTION

1 WORD DEFINITION
2 WORD
3 A-F
4 (WORD

CONF IGURATION)

00-05
06-11

BIN

HEX

oCT

-—

Displays which page of the
TRIGGER WORD DEFINITION Is
active.

Page 1 active
Page 2 actlive

Displays the Triggerword
field

Words 00-05, Page 1
Words 06-11, Page 2

Displays Pod Group(s) for
Triggerword programming

Posltive Polarity
Negative Polarity

Displays Triggerword
conflguration programmed.

Binary assignment of
Triggerword values.

Hexadecimal assignment of
Trilggerword values,

Octal assignment of
Triggerword values.

Don't Care
Logical One (In Binary)
Logical Zero (In Binary)
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TABLE 4-7. COMPARE MENU ELEMENTS

LOC
COR FIELD HEADING PARAMETERS DESCRIPTION
1 START 0-0999 Memory Displays the memory
ADDRESS locations location where the
In 1K Format compare mode begins
0-1999 Memory In the Internal memory
locations In
2K Format
2 END 0-0999 Memory Displays the memory
ADDRESS locations In location where the
1K Format compare mode ends In
0-1999 Memory the internal memory.
locations In
2K Format
3 COMPARE +/-0-99 Displaysthe tolerance
SKEW Memory area for error
locations ( or data mismatch )
around every programmed
location of the
Reference Memory, as
compared to the Source
Memory. This Is
expressed as + or - "XX"
Samples.
4 CHANNEL A-F Displays the Pod
GROUPS Groups actlve In the
Compare mode.
5 COMPARE Displays the type of
MODE Comparison activlity to
be done.
BIT/BIT Indicates comparison

between the Reference
Memory and Source Memory
Is on a Bit-by-Bit
basis, within the
tolerance area
programmed.
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TABLE 4-7. COMPARE MENU ELEMENTS (contlnued)

LOC
COR FIELD HEADING PARAMETERS DESCRIPTION

BYTE/BYTE Indicates comparison
between the Reference
Memory and Source
Memory Is on a Word-
by-Word basis wlthin
the tolerance area
programmed,

6 COMPARE COUNT Indicates that the
CONDITION analyzer will Increment
the "Condltion True"
counter 1f a

programmed condition Is
met.

HALT Indlcates that the
analyzer wlil stop if a
programmed condition Is
met.

7 COMPARE R=S§ Indlcates that the
CONDITION Reference Memory data
must be equal to the
Source Memory data to
satisfy a compare
condition,

R#S Indicates that the
Reference Memory data
must not be equal to the
Source Memory data to
satisfy a compare
conditlion,

8 CYCLE CNT Displays the number
(XXXX) of times the Cycle
Counter has been
Incremented at every
recording during the
compare mode.

9 COND. TRUE Displays the number
(XXXX) of times a preprogrammed
compare conditlon Is
true during a recording.
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FIGURE 4-12. DATAPAK TABLE
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TABLE 4-8.

DATAPAK TABLE ELEMENTS

LoC
COR

FIELD HEADING

PARAMETERS

DESCRIPTION

STORE

RECALL

USER 1D

DATA

BURST DATA
(STORE)

BURST DATA
(RECALL)

1-4 fliles each
type

0-9
A-F

SRC

REF

SRC

SRC

Displays file number
selected for storage of
each type of file.

'Dlsplays file number

selected for recall of
each type of fille.

List of the type of flles
to be stored or recalled.

Allows the user to assign
a unlque combination of
alpha numerics for the
DataPak contents.

Indlcates data Is belng
stored from source memory
to the Data Pak.

Indicates data Is belng
recal led from the DataPak

"to the Reference Memory.

Indicates that Burst Data
(300 MHz) Is being stored
from Source Memory to the
DataPak.

Indicates that data Is
belng recalled from the
DataPak to the Source
Memory.
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4.4 DISPLAYS

The 64300 features six displays
assocfated with the Data Analysis Mode
of operation:

e Timing Diagram

Timing Diagram Word Search
Timing Diagram Sequence Search
300 MHz Burst Memory Display
List Display

List Display Sequence Search

Figure 4-14 shows the means to access
these displays.*

The 11st below indicates the figure
and table number describing 1I1t, for
each display In the following section,

DISPLAY FIGURE TABLE

TIMING DIAGRAM 4-16 4-9
SEQUENCE SEARCH 4-17 4-10

TIMING DIAGRAM
WORD SEARCH 4-18 4-11

300 MHZ BURST
MEMORY DISPLAY 4-19 4-12

LIST DISPLAY 4-20 4-13

LIST DISPLAY WORD 4-21 4-14
SEARCH

4.5 MONITORS -

The 64300 features three types of
monitors of system operation:

e Trace/Trigger Monitor
® Yalid Set-up
e Set-up Check Results

Figure 4-15 shows the means to access
these displays.

Figure 4-22 shows an Il lustration of
the Trace/Trigger Monitor, and Table
4-15 describes its elements. Figure
4-23 shows some +typlcal examples of
the Set-up Monltors.
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POWER
ON

Y

POWER UP
SELF TEST
COMPLETE!

TRACE MENU
(FIGURE 4-8)

VALID SET-UP
MONITOR
(FIGURE 4-22)

FIGURE 4-15. MONITOR ACCESS

* See Section 5.5.4 for 300MHz Burst Memory
Option display access.
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POWER
ON

_TIMING DIAGRAM SEARCH WORD

Y
POWER-UP SELF TEST COMPLETE! -
o

%
LIST - ENTRY
TIMING DIAGRAM ) |
(FIGURE 4-16)

LIST DISPLAY
(FIGURE 4-20)
PRESS SEARCH
PRESS SEARCH
3 Times
3 TIME
) r
ENT
Y
SEQUENCE SEARCH
SEQUENCE SEARCH FIGURE 4-17
SEQ-SERARCH

L
LAST WORD=01

(FIGURE 4-17) LIST-ENTRY

v £

PRESS SEARCH

|

2 TIMES

TIMING DIAGRAM
(FIGURE 4-16)

LIST DISPLAY
WORD SEARCH
(FIGURE 4-21)
PRESS SEARCH
2 TIMES

FIGURE 4-14. DISPLAY ACCESS
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FIGURE 4-16. TIMING DIAGRAM
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TABLE 4-9. TIMING DIAGRAM ELEMENTS

LOC
COR

FIELD HEADING

PARAMETERS

DESCRIPTION

(RECORDING
FORMAT)

(TIMING
MARKERS)

(POD GROUP
LABEL)

(CHANNEL NAME)

48 BIT

32 BIT

0-999 (48 Bit)
0-1999 (32 Bit)
XXXX

mo >
+ + +
MO W

Displays the recor-
ding format used.

Indicates that all
SBLA's were configured
for 16 channels X 1K
words of memory during
recording.

Indicates that Pod Group
A + B was conflgured for
16 channels X 2K words
of memory, while Pod
Group E + F was
conflgured for 16
channels X 1K words of
memory during recording.

Displays the programmed
Trigger word location.
Represents the maxIimum
of locations minus the
trigger delay. XXX
Indicates that the
Trigger word Is outside
the memory or that there
Is no Trigger.

Indicates 100 memory
locations in 1K Format
mode, and 200 locations
in 2K Format.

Indlcates TIMING DIlA-
GRAM displayed for
a selected Pod group.

Indicates channel or
word name of group
displayed.
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FIGURE 4-16A. TIMING DIAGRAM
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TABLE 4-9. TIMING DIAGRAM ELEMENTS (contlinued)

LoC
COR

FIELD HEADING

PARAMETERS

DESCRIPTION

10

1

12

=S (+/-)

s

CUR = XXXX

(CURSOR L INE)

(BINARY
INFORMAT ION)

(LOGIC STATE)

X

CK

MEM

INT<XXX>

C1

INT + <XXX>
Ct + C2

Displays the time
measurement expressed as
the difference between
the actual cursor
position and the Set
point.

Displays actual cursor
position,

Indicates the cursor
position for all
channels (Pod groups)
displayed.

Displays the loglical
state of each channel
for the Pods displayed
in Blnary.

Dispiays the logical
state of each channel as
"High" or "Low".

Displays the Clock
selected for record-
Ing. Also dlsplays
sample rate of Internal
Clock., Pre-set at 100 ns
at power-on.

Displays the type of
Memory function
selected for analysls.

Source Memory

Source and Reference
("OR™)

Source assigned to
Reference
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FIGURE 4-16B. TIMING DIAGRAM
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TABLE 4-9. TIMING DIAGRAM ELEMENTS (continued)

LOC
COR

FIELD HEADING

PARAMETERS

DESCRIPTION

13

14

15

SRCH

MAG

(TRIGGER WORD
MARK)

(RANDOM DATA)

Displays the type of
Search function
selected for analysis.

Source Is equal to
Reference Memory
Source not equal to
Reference Memory
Sequential Word Search
Word Search

Displays the "Magni-
fication" level se-
lected for the TIMING
DISPLAY.

Non-moving vertical
Ilne that indicates the
Triggerword location.

These are the first 24
data locations used by
software for Internal
functions. These
locations are not
accessible by the user.
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ENMNTRY : —
SEQ-SEHARCH
LAST
WorD®1

R+ BTN
D + 23830203050
WoRDBZ

A + 82382020300
1 + OSSN
WORDB3

A + RIS

WORDGB 4
A+ 000082000
D + 28002020002030M
WORFDBS
H + KOS58

WDRDBB
H + 3202000700000
I + KA

EMTER

88399N

oR EDIT

BWORD=811

B + KOO 020T0I0N
E + 000NN
B + KOHISIAN
E + RN

B + RZOHEONEAN
E + KOII3I000eN

E + 97000010
E + K681
E + ¥
£ + KAIaATIAN

E + OGN
E + KI0AANN

ITPHGE — 4 1]

C + KM 2070
F + AN
T+ AN
F + KNI
C + K0

F + K240
C + BN
F + HOMIeH70108H

L+ EOSEOMIOIIIN
F + KOS eI s

2+ IS
F o+ 0050000 eN

FIGURE 4-17. SEQUENCE SEARCH MENU
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Table 4-10 SEQUENTIAL SEARCH DISPLAY ELEMENTS

ITEM
NO.

FIELD HEADING

PARAMETERS

DESCRIPTION

1

PAGE

WORD

(WORD
CONF IGURATION)

BIN

HEX

OoCT

Displays which page of
the SEQUENCE SEARCH
DISPLAY is actlve.

Page 1 active.
Page 2 actlive.

Disptays the Triggerword
field.

Displays Pod Group(s)
for Triggerword
programming.

Displays Triggerword
conflguration
programmed.

Binary assignment of
Triggerword values.

HexadecImnal assignment
of Triggerword values.

Octal assignment of
Triggerword values.

Don't Care
Logical One
(In Binary)
Logical Zero (in Binary)
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FIGURE 4-18. TIMING DIAGRAM WORD SEARCH
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Table 4~11, TIMING DIAGRAM SEARCH WORD DISPLAY ELEMENTS *

LoC
COR

FIELD HEADING

PARAMETERS

DESCRIPTION

1

SEARCH

WORD

Indicates that the
"WORD"™ search for TIMING
DISPLAY |s selected.

"WORD" confliguration
marker

Blinking cursor shows
current value inputed.

Loglical "in
Logical "Q"
Don't Care

* All other elements are the same as In the TIMING DIAGRAM (See Flgure 4-

16).
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FIGURE 4-19. 300MHz BURST MEMORY DISPLAY
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TABLE 4-12. 300 MHZ BURST MEMORY MENU ELEMENTS

LOC

COR FIELD HEADING DESCRIPTION

1 X1, X5, Xi0

2 MEM = SRC Only Source avallable
(standard). (S+R, S->R
are options).

SCH = Word Search Word only

3 athb Channel arrangement -
within pod a + b.

4 C=8+ XXXX ns Time measurement
depending on Dual Time
Base.

5 Cursor Poslition Indicates the cursor
position for all channels
(pod groups) displayed.

6 Time Base 3.3 ns...10 ms. Preset
at 3.3 ns (300 MHz) at
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FIGURE 4-20. LIST DISPLAY
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TABLE 4-13, LIST DISPLAY ELEMENTS

LOC |
COR FIELD HEADING PARAMETERS DESCRIPTION

1 XX BIT 48 BIT Displays recording
32 BIT mode used during the
last recording.

XXXX Displays programmed
Triggerword location.
See Table 4-9, ltem 2.

N
-
]

S (+/=)XXXX Displays memory location
expressed as the
difference between the
present memory location
and the set polnt
selected.

W
(@]
L}

4 MEM SRC Displays the type of
Memory

REF function selected for
R+S analyslis.

S+R
S->R

SRCH =R Displays the Search
S#R function selected for
SEQ analysls.

WORD

5 (POD GROUP Displays the fol low=

SELECT) Ing Information:

1) Pod group actlve

2) Polarity of Pod
group

3) Number base of Pod
group

6 CURS Shows actual memory
addresses of the
analyzer.

7 S Displays the present
"Set" point selected.
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FIGURE 4-20A. LIST DISPLAY
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lhTABLE 4-13. LIST DISPLAY ELEMENTS (continued)

LOC
COR FIELD HEADING PARAMETERS DESCRIPTION
8 (GROUP DATA) Displays selected
contents of all data
recorded for each active
Pod group.
9 (CHANNEL Used to add or change a
ARRANGEMENT desired channel.
MONITOR) Appears if "HOME"
pushbutton is pressed.
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FIGURE 4-21. LIST DISPLAY WORD SEARCH AND SEQUENTIAL SEARCH
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TABLE 4-14.

LIST DISPLAY WORD SEARCH AND SEQUENTIAL SEARCH ELEMENTS

LoC
COR

FIELD HEADING

PARAMETERS

DESCRIPTION

SEARCH

(WORD ENTRY
FIELD)

(EVENTS)

WORD
SEQ

XX

Indicates that the
Search function Is
selected for the LIST
DISPLAY.

Words for Word Search
are entered In this fleld.

Column that indlcates
occurrences of Search
events with the "greater
than" sign after the
sequential search is ended.
The first blinking symbol
Iindicates the beglinning
of the string.
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PRETRIGGER
SAMPLING

EVENT 88

FIGURE 4-22. TRACE / TRIGGER MONITOR
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iLoc
COR

e

' TABLE 4-15. TRACE/TRIGGER MONITOR ELEMENTS

FIELD HEADING

PARAMETERS

DESCRIPTION

PRETRIGGER

SAMPL ING

TRIGGER TRACE

TRIGGER DELAY

SEQ X

SXXX<

" Trigger Trace actlivity.

Indicates the Pre-
trigger Sampling
activity for each memory
block during recording.

Indicates the Trigger
Trace actlvity for each
memory block during
recording.

Indicates the Trligger
Delay activity for each
memory block during
recording.

Displays the sequence
and level function
activity In the TRIGGER
MENU.

Indicates the number

of occurances of a
particular event as
programmed in the
TRIGGER MENU during the
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FIGURE 4-23. SET-UP MONITOR DISPLAYS
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SECTION 5

OPERATING PROCEDURES

5.1 GENERAL

This sectlion describes detalled oper-
ating procedures for the following
modes of . 64300 . operation:

® Pre-Record Programming
e Data Recording

e Data Analysis

e File Manipulation

Operating procedures for menus and
displays used to control parameters
are presented on a theoretical basis
and as speclfic procedures (generally

Iin a flowchart form).

NOTE "G

Refer to Figure 5-1, Overall Function-
al Famlly Tree at the end of this
section. This fligure is on fold-out
sheets that provide easy reference to
all functions avallable for the
various displays and menues, and where
to locate a description of +them In
thls sectlon.

5.2 BASIC PROGRAMMING RULES
Programmable and selectable parameters
are shown In Inverse video, and are
located In the menues and displays iIn
what are called "fields". When a field
is active It blinks off and on, In-
dicating the present cursor position
in the menu or display. There are a
number of ways to program parameter
flelds. Figure 5-2 shows the types
of parameter Inputs |lsted below:

e Bracket Input Types 1

e Range Selection Input
Types 2

o Non-Bracketed Input
Types 3

5.2.1 Bracket Input Types

Refer +to Figure 5-3 for Bracket Input
Types. These are Group Controls before
parameters are selected by pressing
(or pressing and holding) the “ROLL"
pushbutton.

ENTRY ROL
FORMRART \SPECT
START -4 1N

TRIGG.

DELRAY =

10w 1k
Ianews 18

CLOCK

(L J 0t ]
IGUTHIDE 1EDEINENE
1SN IEDGINEDS

LEVEL
1ases
L L L[ T]
taasms

--QURLIFIER- -
100008 CIGNSR 3leeed
100000 21008 310008
1910688 0008 3ieoes

TYPE

EXAMPLE

HOW TO CHANGE

ROLL
CTTL)

~ =5

xT
PARAMETER

<50NS) | = ICE.J] - |t:|

- DECR £xT
@ ‘BJ PARAME TER
ENTER
NO
sracker] +29V —' l
POS
® & ]
—> NEG
(=)
REFER ALWAYS N
TO THE MENU X
HEADLINE FOR | > . - NEXT
FAST HELP! ! PARAMETER
—
]
x I '

FIGURE 5-2. INPUT TYPES




5.2.2 Range Selection Input
Types

Refer to Figure 5-4 for Range Sel-
ection Input Types. These are repre-
sented by those flelds enclosed In
"less than" and "greater than" signs.
The cursor must be set to the desired
field before Increments of pre-set
values may be selected by pressing (or
pressing and holding) the pushbuttons
labelled "9" (Increment) or "8"
(decrement). In the detalled pro-
cedures that follow, the allowable
ranges are glven,

5.2.3 Non-Bracketed Input
Types

The Non-Bracketed Input Types are
represented by flelds that follow
different forms. One form allows for
Input of digital information with the
"ENTER"™ pushbutton before and after
numbers entered. (The Cursor field
needs other pushbuttons Iike the
"LOC-entry" for Initlal Input).
Another form al lows numerical or other
symbolic entry without use of the
"ENTER" pushbutton, For this form, It
may only be necessary to advance
the cursor to the desired fleld and
Input program data.

Figure 5-5A shows Non-Bracketed Input
Types, and the procedure to be used
with the "ENTER" pushbutton, Figure 5-
5B shows Non-Bracketed Input Types,
and the procedures to be used for
those flelds that do no¥ requlre the
"ENTER" pushbutton before or .after
selection of input data.

5.2.4 How To Reach Parameters

Movement of the blInking cursor during
menu programming Is controlied by
the cursor pushbuttons In the "EDIT
Group"™ of the keyboard, (See Figure 4-
5 and Table 4-3). Pressing a push-
button sends the blinking cursor to
the next possible field in the direc-
tlon chosen. The "HOME" pushbutton
sends the cursor Immediately back to
the flirst programmable field In the
upper part of the menu or display.
See Figure 5-6 for detalls on the line
structure and cursor controls.
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HOW TO REACH
PARAMETERS

SELECTED
HOME PARAMETER

l‘—i'j lw IL—/ IS BLINKING

) o ENrTE‘R‘
= & (&
EDIT

THE HOME POSITION IS THE MOST SIG-
NIFICANT PARAMETER IN EVERY MENU

ENMTRY - - ROLL OR EDIT
FORMNAT SPECIFICRTION FILE-21
N

aF. . Lo et ettt
TRIGE. DELAY - POD SKEN=0880

EaF
cLK LEVEL SLOPE ~-QUALIFIER--
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3 NGNS PEDS 100088 20008 J0UNE

LINE STRUCTURE
OF DISPLAY

FIGURE 5-6. HOW TO REACH PARAMETERS
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5.2.5 How To Call Menus and Displays

Refer to Figure 5-1 at the end of
this sectlon, Overall Functlonal
Family Tree for an Illustration of how
to call menues and displays. These can

be called after the "Pre-Power Self
Test Complete™ 1Is displayed on the
CRT.

5.3 PRE-RECORD  PROGRAMMING

MODE

In the Pre-Record Programming Mode,
the recording parameters of the an-
alyzer are gilven as & set of in-
structions on Menues. The 64300
uses a tlered structure for program-
ming these Instructions. There are
several functions associated with this
mode. Each one provides a subset of
Instructions that are Independent,
starting from a high level and ending
In a bit-to-bit lower level. The first
Instruction set represents the Trace
Function (accessed by the TRACE MENU),
which sets up the major parameters of
the recording. WIth it, the user pro-
vides what amounts to the "rules of
play" for the analyzer. The' second
Instruction set represents the Trigger
Function (accessed by the TRIGGER
MENU), which defines the sequence of
trigger activity, as well as specific
commands to be carried out 1In each

sequence. Assoclated with the TRIGGER
MENU (on a further, more detalled
level) are two "pages" called TRIGGER

WORD DEFINITIONS that allow the user
to specify the exact words the analy-
zer Is expected to find. Thus ~the
tiered structure Is organized from the
general to the-specific,~ and flnally,
to the detalled level of programming
possibilities.

The Pre-Record Programming Mode also
features several other functions that
help organize data recording. The
first of these Is the Compare Function
(accessed only when the COMPARE MENU
Is displayed), which allows the analy-
zer to compare certaln aspects of a
previous recording with a new re-
cording. The results are displayed In
real-time. Another function (accessed
by the OPTION TABLE) provides for

88399N

44's,

selection of flrmware options that are
not automatically Implemented. The
last function In the Pre-Record Pro-
gramming Mode Is represented by Set-Up
Monitors. These prompts are dlsplayed
by the analyzer to Inform the user
of the status of parameters as pro-
grammed.

Detalled operational theory and speci-
fic operating procedures are provlded
In this section for the fol lowing:

e Trace

e Trigger

o Compare

o Option Table

o Set-Up Monltors

5.3.1 Trace Menu Operational
Theory

Refer to Figure 5-7 In the following
discussion. Circle numbers are an-

notated to correspond to paragraphs In
this section.

5.3.1.1 Sample Mode. Data Input ALP
@, (or other input devices)
provide the line recelver circulits of

the Input PCB's with signals of a
specifled level. These Input chan-
nel groups (A+B, C+D, E+F) can be

Indlvidual ly set to one of four refer-
ence voltages, as programmed In the
"PODS A+B, C+D, E+F LEVEL" portion of
the TRACE MENU (See(®. In order to
sample, data must be present 15 ns
before an active clock edge and 2 ns
after the active clock edge.

5.3.1.2 Latch Mode. In addition to
the normal sampling mode, Pods A +
B also only feature D =~ Type
gl Itch catching circuitry. These
clrcuits are enabled when the  "LATCH
MODE" is selected (2. Whenever a
threshold transition occurs be-
tween two successive clock Inter-
vals, a latch stores the state of
the previous clock interval, thus

detecting and displaying "glltches".
Figure 5-8 shows the operation of the
sampl ing modes. The minimum detectable
glitch Is 5 ns with 250 mlillivolts
thresheld overdrive.
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5.3.1.3 Memory Blocks () . The
DAB's represent the memory blocks of
the 64300. These DAB's can be organ-
ized for 1K or 2K Formats (See Figure
5-9), In the 1K Format, the user may
select 48 channels by turning ON all
Pod groups (See Figure 5-10A). In the
2K Format (where Pods A+ B and C + D
are combined), the user may leave Pod
groups E + F ON or OFF (See Figure 5-
10B). In this case, an asynchronous
sampl ing rate of 20 ns (50 MHz) can be
achieved with the Internal Clock.

5.3.1.4 Trigger Delay. The Logic
Analyzer can be programmed to delay
the end of a recording after a speci-
fied Trigger Word Is recognized (the
Trigger Word Is defined in the TRIGGER
MENU: See paragraph 5.3.3). This
al lows data to be recorded both before
and after the Trigger Word. The ac-
tual position of the Trigger Word Is
set in the "TRIGG.DELAY" field heading
and Is represented as a "T" In a bar
graph showing relative size and memory
of each pod group (See Figure 5-11).
Memory depth minus the Trigger Delay
Is equal to the Trigger location.

The programmed delay number is
counted from the right side of the bar
graph (l.e., zero Is at the far right
side). The dots on the +time Iine
represents 100 memory locations. Note
that the location of the Trigger word
may be set outside of the memory. If
the number Is greater than the memory
depth avallable, It will be displayed
as: "T<=-". The maxImum number pro-
grammable in both 1K and 2K Formats Is
8192 memory Tlocations.

5.3.1.5. Pod Skew. The "POD SKEW"
fleld heading Indicates the number
of memory locations "skewed" before
Pods E + F are told to begin re-
cording. Refer to Figure 5 - 12, The
maxImum number of pod skew is 1000.
Note that the Pod Skew Is only pro-
grammable in the 2K Format. Since the
Trigger Word location can't be set
beyond the memory boundaries, any
Trigger Delay desired must be greater
than or equal to the programmed Pod
Skew number. This Is necessary because
the Logic Analyzer cannot stop
'ecordlng before the Trigger word Is
round.
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[1K] FORMAT
|16CHi%% | 16cH | 16cH
- | [
(A+B) (C+D) (E+F)
20 Mhz Int.
25 Mhz Ext.
[2K] FORMAT (Any Combination)

Aﬁ 20 Mhz Int.
)/’ 25 Mhz Ext.
50 Mhz Int.

(E+F OFF)

(A+B, C+D) (E+F ON)

FIGURE 5-9. MEMORY BLOCK CONFIGURATIONS

FIGURE 5-10. MEMORY FORMAT DISPLAYS
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FIGURE 5-11. TRIGGER WORD

AsB (k) [ x x] |
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A

TRIGGER
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FIGURE 5-12. POD SKEW
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After @ recordirg is done, the memory
location of Pods E + F when selected
for display, and will be modified In
accordance to the pre-programmed Pod
Skew number. Therefore, the first
memory location for E + F Is always
1000 minus the programmed Pod Skew
number.

5.3.1.6 Threshold. The "Threshold"
throughout +this documentation, and
through all levels of the 64300
operation, refers to the allowable
threshold level of elther pre-set or
variable voltages that are accepted as
Inputs to the logic analyzer. See (@
on Flgure 5-7. The two pre-set levels
are TTL (+ 1.4 V) and ECL (~ 1.3 V),
The two varlable voltages, V1 + V2,
are each programmable from -9.9 volts
to +9.9 volts In 0.1 volt Increments.

The assigned threshold levels are sent
out to the ALP's 1 and 4 through +the
DAC on the Threshold/GPIB PCB and a
comparison Is made with the Incoming
signal. Refer to Figure 5-13. De-
pending on the result, a logical HIGH
or LOW level Is sent back to the Logic
Analyzer. Pod levels may be Indi-
vidually assigned, however clock and
qual i fier threshold levels are
assigned for the entire group. Note
that |If used without an ALP, the as-
signed threshold level has no function
and data must be Inputed In ECL Loglc.

5.3.1.7 ALP 44. Clock and Qualifier
ALP 44's, ®, (or other Input devices)
provide the Timebase PCB with exter-
nal clocks that can be assigned to
control the timing of Pod groups.

5.3.1.8 Clocks., There are four
clocks, ®, avallable for data syn-
chronlzation:

e Internal Clock (synchronous)
e External Clock 1(asynchronous)
e External Clock 2(asynchronous)
e External Clock 3(asynchronous)
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DATA/
SIGNAL

LOGIC

| GROUND (REAR

¢ PANEL

GND. SHIFT'MAX =

tsv

i
:

FIGURE 5-13. THRESHOLD ADJUST

5.3.1.9 OR. The External Clocks can
be combined In an "OR" function
(exactly analogous to a logical OR
gate), elther with one another or

with the Internal Clock. Figure 5-14
shows such an "OR"combinatlon for the
External Clocks. The table below llsts
the "“OR"™ function comblnations pos-
sible for each pod group. The clock
source Is programmed Indlvidually for
each pod group In the CLOCK fleld
heading. Note that when an external
clock 1is applied to Input # it con-
trols all pod groups uniess otherwlse
specifled In the TRACE MENU program-
ming.

ez
_EpS

FIGURE 5-14. CLOCK SOURCE PROGRAMMING

cLocK | POD GROUP

SOURCE | aeg | cap | EaF
[INT X X X

c1 X X X

c2 X

c3 X

INT+C1 X X X

INT+C 2 X

INT+C3 X

cCi+c2 | X X X

5.3.1.10 Slope and Qualiflers., For
each external clock two other para-
meters may be controlled:

e Slope (+/-)

e Qualiflers
When a "+" |s assigned to an external

clock, It |Is active on the rising
edge; a "-" causes it to be active on
the falling edge of the pulse. For
each External Clock three qualifiers
(High, Low, and Don't Care) are pro-
grammable. The Threshold leve! for the
qualifler Is the same as that assigned

for the External Clock In the
"CLK LEVEL" fleld heading.

The Slope and Qualifiers are both
associated with the Control Logic
Circultry of the Timebase PCB. Figure

5-15 shows the Clock Slope and Ciock
Qual I fier operation.
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CLOCK SLOPE

CLOCK QUALIFIER

ROLL m
F—— @ | —

------

AR

it J 0 O I Y e A
]

— o1 [ o2 [H o3 [X]
(QUALIFIED CLOCK)

FIGURE 5-15. SLOPE AND QUALIFIERS
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©

INPUT

DATA :

ALP INPUT PCB (E+F)

SIGNALS -
INPUT PCB (C+D)
¢
LINE
RECEIVERS

DATA
INPUTS
THRESHOLD,

ﬁlNPUT FUNCTION

300 MHZ

/

CONTROL

LOGIC
CIRCUITRY

300 MHZ
DATA DISPLAY

TRIGGER
_EVENTS

O0DIIN

L ®©

2 IR
3 (L1

THRESHOLD : V1 =IRaway
V 2 = N

[§

QUALIFIED CLOCKS

IINT. C L KISODalKkes '

INPUT
CLOCK AND
QUALIFIER

ALP 44

N\
THRESHOLD / GPIB PCB

CLOCK(S) +
QUALIFIER(S)

QUALIFIER
THRESHOLD

D/A
CONVERTER

\

TIMEBASE PCB

INTERNAL
CLOCK

EXTERNAL] EXTERNAL
CLOCK 1 CLOCK 2

EXTERNAL
CLOCK 3

t

i

k]

CONTROL
LOGIC
- CIRCUITRY

CLOCKING FUNCTION

TRIGGER
PCB
CONTROL SIGNAL
\
N\
\
\ .
\
\
\
\ TRIGGER / TRACE
N CONTROL FUNCTION

FORMAT
(L4 K ]
1K
1K

e

~-QUARLIFIER--
116388 2iez3R 31ecel
110208 216208 310308
110008 2168 316588

FAGURE 5-7. TRACE MENU FUNCTIONAL BLOCK
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5.3.2 Trace Menu Operating
Procedures

Refer to Figure 5-16 In the following
sectlion. Circle numbers In Figure 5-16
correspond to those in Figure 5-17.
The TRACE MENU operating procedures
are shown In Figure 5-17; a flowchart

covering the next pages. Operating
procedures are presented in an oper-
ator decision-orliented manner. Major

decislons correspond to field headings
in the TRACE MENU display.

NOTE:
Move Cursor to all flelds desired In

the TRACE MENU with EDIT Group push-
buttons.

O,

88399N

ENTRY:-| ROLL OR [EDIT
FORMAT |[SPECIFICRTION FILE-21
START -1danmens INT. dLkee sem
ABB. oo e eeeeeneleennn. J e ——
C&D .- v vm e . FSS——
E&F . o v ooemvmilh oo - TS
TRIGG. DELAY= POD |SKEW=00@®
PODS LEVEL FORMAT MODE| cLOCK
—fe3  lemsms ieume Ieanibs IemeInEDE
Ce o 1K ISENIcE IEmEINEDE
E&F Immawms 1K ISEIINE IEmEINESE
cLK LEVEL SLOPE\ --QUALIFIER--
1 IGMEISE  1GIBE \ 150008 ZIGSE 310N
2 _semaml JEBE \110005 iGN 310088
®— 3 IAAEIBE _IEBE 116088 CISeE 31ees
THRESHOLD ¢ 1 - oapeman va-n-Tl

FIGURE 5-16. TRACE MENU KEYS
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START
TRACE MENU
PROGRAMMING

MAN.
START MODE

NO
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DESGV

YES

O

START [MAN]

AUTO
REPEAT MODE
DESIRED?

TART- 1A WINS EC

[

CHANGE\ YE
INTERNAL S

CLOCK?

INT. CL KD

ddecr. INT CLKP»

g (o DI

ex) 1K)

20 NS SONS
] 1

i '
[} 1

500 MS500 MS

!

INT,CLK

SET
TRIGGER DELAY?

A& B. . . . . NEUTEESE
C&D. . . . . NSl

TRIGG.DEL AY =xBIED
ISuss

TRIGG.

DELAY= M

FIGURE 5-17A. TRACE MENU OPERATION
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*pOD SKEW CANNOT BE CHANGED UNLESS

[2K] FORMAT IS SELECTED

Aot

YES 7

MEMORY
FORMAT CHANGE
DESIRED?

(2K FORMAT SHOWN)

FORMRT
isums A&B........00-n.. e
1K P A
E8F v o v s o e emeemaaaea e

NI

PODS LEVEL FORMAT MODE CLOCK
A&B ([ [ [ [ ] e 1GEmIidE IS EINEDD
C&D CTTL] 1K £SAM] € INT 1
E&F IkEeE 1K ISENieE IEBENENE

1K

[

*
PODS YES
SKEW CHANGE |:> (EnD)
D I : L@

(2K FORMAT SHOWN)

V

>0- 1000<

POD SKEW=0000

PODS
LEVEL CHANGE
DESIRED?

(D] |y

LEVEL
(L L]
(LT ]
(L L]

PODS
RECORDING
MODE CHANGE
DESIRED?

YES

FIGURE 5-17B. TRACE MENU OPERATION
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YES
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CLOCK
SETTING CHANGE
DESIRED?

cLOCK
(L1141 ]
(L 10l ]
(L LI

T POD -
A+B C+D E+F
moLL INT INT
INT C1 Ct
D C1 INT+1  INT+1
INT + 1 c2 Cti+C2
C1+C2 |NT+2 C3
C1+C2 INT+3

|

YES

CLOCK
LEVEL CHANGE
DESIRED?

CLOCK LEVEL
1 [TTL
2 [Ty
3 [Ty

CLOCK LEVEL
1 [TTL

{ECL]

v2]

2 [TTL] OR [ECL] OR (V2]

3 0Ty

(ECL]

EXT.
CLOCK SLOPE '\ YES

v

CHANGE
DESIRED?

1
2
3

CLK SLOPE

(+] OR (-1
[+] OR (-
[+] OR (-}

;oLL

-—QUARALIFIER-—
119000 219008 319088
1190808 21900 310008
110008 ZI006E 3ieoed

20

H = HIGH

L=LOW
X

l = DON'T

CARE

11y]
1yl
11y)

QUALIFIER

21yl
2 [y}
21yl

*ALL CLOCKS LEVEL CHANGE
SIMULTANEOUSLY

FIGURE 5-17C. TRACE MENU OPERATION
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EXT.
vi
THRESHOLD VOLTAGE
CHANGE
DESIRED?

YES u u
> &)
D- =) -

> -9.9V -+ +9.9V <

Y

ITHRESHOLD (V1= (Hor{(-) %X X ¥ '

THRESHOLD : V1 =CNFNERY

EXT.
v2
THRESHOLD VOLTAGE
CHANGE
DESIRED?

D &)
L_.l L_.IL._I[>

> -9.9V -~ +9.9V <

Y

THRESHOLD :V2=(s)or(-) X. X V

THRESHOLD : V2 =NgWAN

NO
@

< END >
TRACE MENU PROGRAMMING

YES

FIGURE 5-17D. TRACE MENU OPERATION
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5.3.3 Trigger Menu Operational
Theory

The best way to understand the TRIGGER
MENU is to Imagine It as a "net" wlith
which you will trap data. You arrange
the data flow through the net with the
TRIGGER MENU (Figure 5-18) and design
the shape of It with the TRIGGER WORD
DEF PAGE (Figure 5-19). The TRIGGER
MENU arranges the data flow by pro-
viding programmable control over the
four sequences of search and the par-
ticular functlions of levels (3 for
each) within those sequences. Table 5-
1 describes the TRIGGER MENU func-
tions. The TRIGGER WORD DEF PAGE,
which are accesslible only when the
TRIGGER MENU Is displayed, are used to
define the actual Trigger words (12
maximum). Note that any one Trigger
word may be up to 48 bits wide. The
TRIGGER MENU Is used to program the
general flow of the sequential Trigger
Search. At power-up, It Is always dis-
played, preset to the simplest trigger
condition:

ADVANCE AFTER 001 CLOCKS

This means that no trigger word at the
input to the Loglic Analyzer Is needed
for triggering (FREE RUN condition).

To extend this function the user may
activate more sequences by programming
the (ON/OFF) fields and by adding
further commands to- each sequence
level selected. To activate-the se-
quences, the EDIT group cursor must be
moved through the TRIGGER MENU, where
functions (FO) to (F7) can be selected
with the "ROLL"™ pushbutton. The func-
tion Is explained In brief text.

The Trigger word, which may be part of
a function display, Is shown as a
reference number at the end of the
function |ine. These reference numbers
correspond to those selected In the
TRIGGER WORD DEFINITION pages, where
the Trigger words can be programmed.
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ENTRY : - ROLL OR EDIT

GO 4 S A M D e FILE-31
WORD

SEQUENCE 1 IDazEes

el ADVANCE RAFTER DEBS CLOCK

ea=pe

(L F ] ]

SEQUENCE 2 Inisasl

[F11

(F@1]

[F@1]

SEQUENCE 3 1IDGN

LF11]

[FBl

[F@a1]

SEQUENCE 4 Io@axdaes

tF11]

[F@al

[FB1

FIGURE 5-18. TRIGGER MENU

ENTRY: - ROLL OR EDIT

I ERIASSIS Ol ESUE FILE-3X
WORDBO

A + E0S0R0S0EOEON0N B -+ 108000S000S0S0B01  C + KNOBOS0EO0S0N00
D + 0080080800080 £ -+ 10808000008000801 F -+ KNGEOROS0N0S000!
WORD®1 !

A + J0S0S0S0ROS0R0N0N B -+ I0BOSOBOR0E0N0E0! C -+ I0E0S00S0A0RONGE
D + 10800000808000001 £ -+ 1000S0B0000000000 F -+ JOSOSOBOSONOEONON
WORDB2

A + 10800000000000004 B + DGOSOS0B0S0S0E0I

E + 10808060800080800

C + 1080808080800000¢
F -+ 1090008080800080¢

B + 1000000080008000¢
E + 1080808000008080¢

C + 10808000000000004
F + 10008080800000001

B + 10008000000080000
E + 10808080000000000

C + 10008080000080004
F + 10000000000000800

B + 108000008000000000
E + 10800500000000004

C + 1000000000808000¢
F + 1080800000808000¢
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FIGURE 5-19. TRIGGER WORD DEFINITION MENU
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TABLE 5-1. TRIGGER MENU FUNCTIONS

COMMAND/FUNCT ION

DESCRIPTION

OFF

Used to deactlivate all levels within a sequence.
When the sequence Is turned off, function codes
appear In normal, non-inverse video. All other
text for levels are erased.

ADVANCE AFTER XXX
EVENT(s) WORD XX

When the Trigger word XX has been recognized X
times (maximum 255), the analyzer will jump to

the next level. The Trigger words may occur Ir

any time sequence.

ADVANCE |F NEXT
(WORD) X

This condition Is |inked to the previous

trigger level., If the word X Immedlately follows
the word In the previous level, the analyzer will
jump to the next level. If the word X does not
come Immediately after the prevlious word the
analyzer will jump to Sequence 1.

ADVANCE IF NEXT
NOT (WORD) X

This condition Is also |Iinked to the prevlious
trigger level. It's function Is exactly
opposite to that of the ADVANCE IF NEXT WORD
command. Only If the word X does not immediately
follow the previous level, the analyzer will jump
to Sequence 1.

ADVANCE AFTER

Independent of the Trigger word, a jump will be

XXX CLOCK(s) made to the next level after XXX (maxImum 255)
clock cycles.

OR TRIGGER IF The analyzer will be triggered Immediately If

(WORD) X it recognizes word X as long ‘as It searches for

the comparison Madvance" function. -

OR GO TO SEQUENCE 1
IF (WORD) XX

This 1Is the "restart" function, which when
combined with an "advance" function, willl reset
the trigger clircultry to Sequence 1. This Is done
whenever the word X Is recognized before an
Madvance" function appears.

AND TRACE DATA IF
(WORD) XX

As long as the analyzer trigger circuitry Is
seeking an ADVANCE, OR TRIGGER IF, or OR GO TO
SEQUENCE 1 function, only data that meets the
conditions of word X will be clocked In the
analyzer's memory. If a jump to another
ADVANCE, OR TRIGGER IF, or OR GO TO SEQUENCE 1
Is effected, you may select another AND TRACE
DATA IF (WORD) XX function in the next level.

OR

When selected, the OR function Is tled to the
previous level function. It then takes the
function number assigned to the previous one. The
OR function can also be selected If the Trigger
word of the previous level can be linked with the
word deflned In the following level (CURRENT OR
level). Note that ADVANCE functions can also be
"OR"ed.
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Trigger Menu Operational Notes:

1) When all sequences are ON or all
are OFF, and no level functions are
selected, the 64300 will be in
the "FREE RUN" mode when the
“RUN" pushbutton is pressed. The
memory Is filled without a trigger
event,

2) A & B memory cannot be formatted to
2K 1f the "AND TRACE DATA IF" func-

tion Is active.

3) If no "AND TRACE DATA IF" function
Is selected, all data will be
stored.

4) While sampling pretrigger data,
all Incoming data will be qualified
with "AND TRACE DATA IF" con-
dition as programmed within
trigger sequence 1 until the pro-
grammed Trigger word Is recognized.

5) When the trigger search is com-
pleted (TRIGGER DELAY ACTIVE),
data will be quallfied with
“"AND TRACE DATA IF" condition as
programmed until the end of
recording.

6) Note the followlng specifications:
e Trigger Word Recognltion - 50

MHz.

e Advance "dead" time between
trigger levels - 100 ns (for
Triggering).

e Maximum data quallfication fre-
quency when "“TRACE DATA" Is
selected - 8 MHz, 1K Format
only.

88399N
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5.3.4 Trigger Menu Operating

Procedures

Figure 5-20 shows the method of pro-
gramming the TRIGGER MENU. You must
advance the cursor with the Keyboard
EDIT group controls to the fleld
heading desired and then use the
"ROLL" pushbutton to select functions
or the clock source. Verify that Trig-
ger Words selected In the TRIGGER MENU
are programmed In the respective
TRIGGER WORD DEFINITION PAGE.

5.3.4.1 Trigger Sequence
Programming. When a sequence Is turned
ON, .the three levels of that sequence
are avallable for programming with the
YROLL"™ pushbutton. With some functions
you wlill have to enter numbers (see
Non-Bracketed Input Types, Section
5.2.3 for detalls) before proceeding
to the next sequence or level.

5.3.4.2 Trigger Menu Sample Clock
Programming., Table 5-2 shows the sam-
ple clock sources and their selection
order when the cursor Is In the "Sam-
ple Clock" fleld (See Figure 5-18,(D)
and the "ROLL" pushbutton Is pressed.
Note that  the programmed clock
source for the TRIGGER MENU Sample
must be assligned also to one of the
active Pod groups (see TRACE MENU,
Section 5.3.1.7). If the "Cliock" fleld
Is changed In the TRIGGER MENU, the
TRACE MENU must also be changed +to
correspond with the TRIGGER MENU.

TABLE 5-2. SAMPLE CLOCK

SELECTION CLOCK SOURCE

INT

Ci

INT+1
C2
INT+2
C1 + C2
C3
INT+3

moLL
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BEGIN
TRIGGER MENU
OPERATION

-]

-

TRIGGER
MENU

ADVANCE CURSOR TO
FIELD DESIRED

&)
&8

TO SELECT

FUNCTION
DESIRED

(SEE TABLE 5-1)

8

§

86

ADVANCE CURSOR TO NEXT
FIELD IN FUNCTION LINE

L

=210

, ANALYZER
AOYNCES

(o=t

FINISHED

NO WITH

FUNCTIONS?

WANT

TO DEFINE NO

(SEE PAR.
5§.3.4.3)

A TRIGGER
WORD?

SEE PARAGRAPH

5.3.4.3 AND
FIGURE 5-21

FIGURE 5-20. TRIGGER MENU OPERATION

5-19

FINISHED
WITH TRIGGER

MENU
OPERATION?

€

END TRIGGER
ENU OPERATION




5.3.4,3 Trigger Word Definltion
Operating Procedures. In order to use
the TRIGGER WORD DEF (page 1 or 2),
you must first be In the TRIGGER
MENU. Press "HOME" fo set the cursor
to the flrst fleld headling and
then press the "ROLL"™ pushbutton to
select the TRIGGER WORD DEF page de-
slred. Figure 5-21 shows the Trigger
Word Deflnition operating procedures
In flowchart form.

88399N
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TRIGGER
MENU
(HOME)

BEGIN TRIGGERWORD
DEFINITION OPERATION

88399N

ENTRY : ~

WORDO4

DO
YOU WISH TO
DEFINE A WORD
FROM 00-057

ROLL

DO
YOU WISH TO
DEFINE A WORD
FROM 06-117?

®OLL

NO

1

ENTRY : —

D WORD@G6

DO
YOU WISH TO
RETURN TO TRIG-
GER MENU?

ROLL OR EDIT

ROL
DI EDGS NGNS OIINENE

L

OR EDIT

DO
YOU WISH TO
ENTER
WORD'7

|

MOVE CURSOR
IF NEEDED

-

ENT

!

ENTRY : - BRSE~

POL-ENTER
OR EDIT

moLtL

1USE

ENTER WORD DEFINITION 2

2 PRESS IF NEEDED
3.THEN PRESS

TO

ADVANCE CURSOR
TO DESIRED
DIGIT IF NEEDED

END TRIGGERWORD
DEFINITION OPERATION

|

ENTER 1,0, X —
(Don’t Care) OR
ALPHANUMERIC

ANALYZER WILL
ADVANCE TO
NEXT DIGIT POSITION

FINISHED
WITH WORD
DEFINITION?

!

ANALYZER WILL
ADVANCE TO NEXT
POD POSITION

FIGURE 5-21A. TRIGGER WORD DEFINITION MENU OPERATION
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KX When selected, all words (00-11) in the
POD being programmed will change to

MOVE CURSOR positive or negative polarity.
TO WORD AND POD % % When selected, all words (00-11 ) in the POD

| DESIRED IF NEEDED . .
being programmed will change to number .

base. After word definition, the Analyzer will
automatically convert number entered in
one base to the equivalent notation in
another.

DO
YOU WISH TO
CHANGE POLARITY
TO NEG.?

| M
|

*
DO
YOU WISH TO
CHANGE POLARITY -
TO POS.?
* %
YOUD\(I)VISH =
- A + ot HE X
WORD DEFINITION
B —
* %
YOl[J)?VISH oer
WORD DEFINITION A+0M08M OCT
IN OCTAL?
B el
* %

DO

YOU WISH
WORD DEFINITION
IN BINARY?

YES

D
l
o
~
4

<3

Yo CHANGE
ISH

w DEF. PAGE
NUMBER?

08 (YigﬂTINUE

WISH T

WITH SAME DEF. PAGE
NUMBER ?

<

FIGURE 5-21B. TRIGGER WORD DEFINITION MENU OPERATION
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5.3.5 Compare Menu Operation

Theory and Procedures
In the following section, the opera-
tlonal theory and procedures for
programming the COMPARE MENU are
given. The text Is keyed to circle

numbers In Figure 5-22, The operating
procedure for each major fleld Is
found in the figures In this section,

The COMPARE MENU al lows the user Yo
program parameters for the 64300
automatic comparison function. Compar-
ison Is made between previously
recorded data (stored In the Reference
Memory) and new data (stored In the
Source Memory). To compare, a re-
cording must first be made with proper
TRIGGER and TRACE MENU parameters.
This recording must then be transfer-
red into the Reference Memory. See
Section 5.2.3.

When the recorded data Is transferred
to the Reference Memory the COMPARE
MENU may be programmed. The COMPARE
MENU Is only active when it is dis-
played on the CRT. To program the
COMPARE MENU the user must glve the
start and end addresses of comparlson,
number of compare skew, sample number,
and set the channels to be compared,
as well as how they will be compared
(le., Byte-to-Byte or Bit-to-Bit). In
addition, compare conditions (HALT or
COUNT, 1If R= S or R#S) must be pro-
grammed.

Before the comparison Is activated,
the user may press the "Monitor" push-
button to verlfy proper set-up. If an
erroneous set-up Is programmed and a
comparlson Is attempted, an "INVALID
SET-UP" message Is displayed. When the
"RUN"™ pushbutton is pressed, "COMPARE
PROCESS ACTIVE"™ |[s displayed If the
COMPARE MENU Is properly programmed.
The analyzer then starts a recording,
filling the Source Memory with new
data. When the Source Memory Is fll-
led, the recording Is stopped. A com-
parison Is then made In accordance ‘o
the parameters programmed.

88399N

5-23

A "dead time" occurs while the com-
parlson Is made. Durling this time all
other incoming data are Ignored. |If
the COMPARE MENU parameters programmed
are complex, the "dead time" is In-
creased. Once comparison Is made the
analyzer repeats the record-compare-
record process automatically until
each memory locatlion between the com-
pare start and end addresses has been
examined. Results of the comparison
are displayed In the CYCLE COUNTER
(which indicates all completed com-
parisons) and the COND TRUE COUNTER
(which indicates the number of times
R=S or R#S). The compare process will
be repeated as long as programmed
conditions are met or the user man-
ually halts the comparison with the
"STOP" pushbutton. When the analyzer
Is halted, It will return to the
COMPARE MENU for further programming.

Source and Reference Memorles must be
In the same format, must have the same
Pod Skew, and the same Pod Groups must
be configured per the TRACE MENU. See
Figure 5-23 for an [llustration of the
1K and 2K Formats.

NOTE:

The cursor Is advanced to the deslired
field headings in this menu with the

Keyboard EDIT group pushbuttons,

5.3.5.1 Range of Compare. The "START
ADDRESS" (1) and "END ADDRESS" @ fleld
headings are used to enter the range
of memory comparisons. See Figure 5-24
for operating procedures.

5.3.5.2 Compare Skew. The "COMPARE
SKEW" (@ allows the user to set a
tolerance area from 0 to 99 samples
before and after each location In the
Source Memory. In this area Bit-to-Bit
or Byte-to-Byte comparison Is made
between the Source and Reference Mem-
ories, but the chances of a data match
are Increased In proportion to +the
skew range defined. Figure 5-25 shows
the "COMPARE SKEW" programming pro-
cedure,
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ENTRY - EMTER OR
COMPARE MENU

COMPRRE SEGMHENT

STRART ADDRESS

END ADDRESS
COMPRARE SKEW 2 SANPLES ~
CHANMEL GROUPS 5

COMPARE mnope

FIGURE 5-22. COMPARE MENU KEYS

COMPARE IN 1K-FORMAT

REFERENCE

1K
A+B
C+D
E+F

COMPARE

COMPARE IN
2K-FORMAT
REFERENCE

SOURCE}: REFERENCE

SOURCE}::

E+F
A+B
C+D

COMPARE

FIGURE 5-23. COMPARE MENU FORMATS
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(1) START ADDRESS

() END ADDRESS

ENT

i
=2

> (5060} - 0838 <

ENT E

[j

REFERENCE

MEMORY .
:

SOURCE

MEMORY !
Nl H
| -

ADORESS 09GO J_ _ __ . ____

FIGURE 5-24. RANGE OF COMPARE

®

COMPARE SKEW

ENT

>[og-Bel<

REFERENCE _.
MEMORY

SOURCE
MEMORY

COMNDITION —~ FALSE -~ TRUE TOLERANCE AREA

COMPARE SKEW +[GJ SAMPLES

®

CHANNEL GROUPS

ENT

BE-¢
L |IIII

ENT

ENTRY: - ENTER OR EDIT
CORPARE NENV FILE-41

CONPARE SEGRENT
STARY ADDRESS | et h
END ADBIRESS

L
- CONPRARE SKEW A0S SANPLES -
- CHANNEL SROUPS Lt re——
I CONPARE no»E MEDOOEDOOENS

FIGURE 5-25. SKEW AND CHANNEL GROUPS
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COMPARE MODE
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—

o
{
|BYTE/BYTEI

oo

®

» (BII/BITJCOMPARE SKEW + G2JSAMPLES
J

SOURCE
... oortett

REFERENCE

10010100
¢ 0Q10Ti00
A 1100100
f 01010100

[og1 7011} BIT

00100010

* CRC 1s used tor remote
applications. See Remote
intertace Manua! for details

> [BYTE/BYTEJCOMPARE SKEW z@SAMPLES

REFERENCE

L SOURCE
%"7551'0::5 |

00101100 BYTE
11100100
[ 01010100
"7 01010001
00100010

FIGURE 5-26. COMPARE MODES
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5.3.5.3 Channel Groups. The "CHANNEL
GROUP" @ fleld heading Is used to
select the Pod groups which will be
actlve during the compare process. The
nn |s used to disable a Pod from
comparlson, See Figure 5-25.

5.3.5.4 Compare Mode. The "COMPARE
MODE" (B fleld heading allows  the
operator to select elther Bit-to-Bit
or Byte-to-Byte comparison between the
Reference and Source Memorles. Figure
5-26 shows these two modes. Operation
Is dependent on the "COMPARE SKEW"
programmed. In Figure 5-26, the com-
pare skew Is +/-2 samples of the word
in the Reference Memory.

5.3.5.5 Compare Conditlon. In this
portion of the COMPARE MENU there are
two flelds: (® controls the compare
process and () controls the compari-
son conditions. An explanation of the
parameters avallable in these fields

Is below.

COUNT ® : If a compare condition Is
"true",the "CONDITION TRUE"
counter, and "CYCLE COUN-
TER" (@), are Incre-
mented. The next compari-
son Is made automatically.
To stop the 64300 in this
mode, the STOP pushbutton
must be pressed.

HALT ®: If a compare condition Is

"true", the compare process

Is disabled. The compare

process may be manually

Interrupted by pressing the

STOP pushbutton,

Specifles that the data of
the Reference Memory must

R=s D:

be equal to the Source
Memory to meet elther a
"HALT" or "COUNT" compare
condition,

RES (D: Speciflies that the data of
the Reference Memory must
not be equal to the Source
Memory to meet efther a
"HALT" or "COUNT" compare

condition.
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cRC @D: Cyclic Redundancy Check -
specifies that Source and ]

Reference Memory data com- TRACE DATA

pares by calculating check @ AND COMPARE

sums for both blocks of R#SlfR=s

memory .

|

5.3.5.6 Compare Counters. In this INCREMENT
portion of the COMPARE MENU there are @ CYCLE
two flelds that only display Informa- COUNTER

tion: the "CONDITION TRUE"™ counter
@ and the "CYCLE COUNTER"
(See Figure 5-22). The "CONDITION (::)
TRUE" counter displays the number of
t+imes a condition has been met. The
"CYCLE COUNTER" displays the number of
+imes the comparison has been made.

CONDITION
TRUE?

INCREMENT
5.3.5.7 Overall Operation. Figure 5- CqﬂﬂEON (:)
27A shows the overall internal opera- COUNTER
tion of the COMPARE MENU. This figure
shows all cases for a "COUNT IF" and
"HALT |IF" compare condition for Bit-
to-Bit and Byte-to-Byte comparison,
and Cycle Redundancy Check. Figure
5-27B, a fold-out figure on the next
page, shows the operations keyed to
circled numbers in the flowcharts In
Figure 5-27A.

BACK TO
COMPARE MENU

TRACE DATA
AND C?:MPARE
!
R$S/R=S

INCREMENT
@ CYCLE
COUNTER

IS
CONDITION
TRUE?

INCREMENT
CONDITION
TRUE
COUNTER

—

BACK TO
COMPARE MENU

FIGURE 5-27A. COMPARE MENU OPERATION
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CYCLE COUNTER 1S INCREMENTED

ANALYZER COMPARES WORD “D° IN SOURCE MEMORY WITH WORD “D” IN REFERENCE
MEMORY. IT SEARCHES FOR THE ENTIRE BYTE

Y-

O = - -
-0000O
o~0 -
O=-0 -
_—_ =0 -

- -
—

<00 WwWuwo

L

ble

ANALYZER GOEZ TO NEXT WORD

IN SOURCE MEMORY WITH WORD “E° IN
REFERENCE MEMORY
CYCLE COUNTER IS INCREMENTED

ANALYZER COMPARES WORD °E*

1 1 100001

®

ANALYZER INCREMENTS CONDITION COUNTER AND

HALTS

ANALYZER COMPARES WORD D° IN SOURCE MEMORY (LAST RECORDING) WITH WORD “D”

ANALYZER GOES TO NEXT

CONDITION TRUE COUNTER IS INCRE

®

@L

WORD
MENTED

*E° IN SOURCE MEMORY (LAST RECORDING) WITH WORD °E*
IN REFERENCE MEMORY
CYCLE COUNTER I8 INCREMENTED

ANALYZER COMPARES WORD

(Y- - I

coo-0000O
o-~0ofFjo~
o-co-B-
I0|0m0l

P -

<«DOQWLO

_RESULT:

COMPARE MENU OPERATION

FIGURE 5-278
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5.3.6 Option Table Operation

The OPTION TABLE Is a display that (ng{fégf'ggf* >
shows which options are avallable for :

the 64300 belng used. The opera-
t+ion Is straight-forward, as shown In
Figure 5-28. Option selections are
made only when the LAM is not In the
recording mode. To select options
proceed as follows:

\

ko OPTION

1) Use the "MENU"™ pushbutton to
access the OPTION TABLE.

IS
OPTION
AVAILABLE?
2) Move the cursor to the desired

option using the keyboard "EDIT"

group pushbuttons .

3) Press the "OPTION" pushbutton. The EDIT CURSOR ”“"
optional menu selected will appear

cptional ne on =)

4) Any time the "OPTION" pushbutton Y

Is pressed, It wlill cause the menu
selected to appear (or the func-
tion to activate). |If you want to
change the option, repeat steps 1
through 3 above.

NEXT
MENU

opTION

5.3.7 Set-Up Monitor

The SET UP MONITOR Is used primarlly \_OPERATION
during the Pre-Record Programming Mode

to ald the user In setting up re-

cording parameters. During this mode,

any tlme the "MONITOR" pushbutton s FIGURE 5-28. OPTION SELECTION
pressed the Internal software tests

the combination of programmed para-

meters and sends a message to the CRT.

This message Is In one of two forms:

elther that the set-up Is correct

(VALID SETUPl), along with a summary

of the parameters programmed, or that

the set-up Is wrong (SETUP  CHECK

RESULTS), along with the reasons why.

Note that the Set-up Monitor function
Is automatically present whenever a
recording Is made. When the programmed
set-up Is correct, and the user begins
a recording, the Set-up Monitor opera-
tion 1Is transparent, If, however,
there Is something wrong with program-
med parameters the "SETUP CHECK RE-
SULTS" monitor Is displayed and the
recording Is disabled until those
parameters ldentified are changed.
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5.4 DATA RECORDING MODE

Once the recording parameters have
been inputed and the "RUN" pushbutton
has been pressed, the Data Recording
Mode operation Is completely Internal.
The recording Is stopped elther
automatically or by the user pressing
the "STOP" pushbutton, It Is not pos-
sible to change parameters that have
been preprogrammed. The user may only
monitor a recording in progress. Thus,
the Data Recording Mode operation Is
as follows:

e Begin Recording

e Monitor Recording

e End Recording
5.4.1 Trace/Trigger Monitor
Operation

The TRACE/TRIGGER MONITOR provides the
only way to monitor what the 64300 Is
doing during a recording. This may be
done 1f It Is known that the recording
will take some time or If it Is sus=
pected that too much time Is being

taken. Usually, recordings are done
too quickly for the monitor to be
effective. Flgure 5-29 shows the
TRACE/TRIGGER MONITOR operation. Cir-

cle numbers are keyed to the following
notes that explaln how to Interpret
the monitor display.

(@ "SLOW CLOCK ON: "X+X"-This message
has two meanings: there s really no
clock or a very slow clock (less than
20 ms) Is active. If the "SLOW CLOCK
ON:" message Is blinking off and on,
i+ Indicates the moments when the
source clock edge Is active. |f the
message remains on, there Is a prob-
lem with the clock source(s).

@ "PRETRIGGER SAMPL ING"-The bl Inking
space In these bar graphs Indi-
cates that the pretrigger sampling
phase Is actlive.

® Trigger Sequence Display - In this
field the TRIGGER MENU functions are
displayed to remind the user of the
Trigger configurations programmed.
This 1Is displayed only during a Pre-
Trigger Sampling phase.

885 . i,
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TRACE MENU
MUST BE
PROGRAMMED

'

TRIGGER MENU
AND TRIGGER WORD
DEF. MUST BE
PROGRAMMED

'

MUST BE
PRESSED

%

LOGIC ANALYZER BUSY
SAMPLING!

1S
ANALYZER
TAKING TOO
MUCH TIME?

MONITOR

&

WHEN ANALYZER IS DONE
SAMPLING, IT WILL RETURN
TO THE LAST MENU
SELECTED

@

FIGURE 5-29A. TRACE / TRIGGER MONITOR OPERATION
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@ "TRIGGER TRACE" - The bl inking space
A ' In these bar graphs Indicates that the
trigger frace sampl Ing phase Is ac-

@ tive.

® Occurrence Counter = The MEVENT" or
nCLOCK" occurrences are displayed
between the "less than" and "greater

FEETRIGGER TRIGGER TRIGGER

ey s— s than" signs. They are displayed only
E—— e E— when the TRIGGER TRACE phase Is ac-

tive.

ADVAMNCE RFTER ©01

® "TRIGGER DELAY" - The bl Inking space
in these bar graphs Indicates that
the trigger delay sampl ing phase Is
active.

(D Example Counter - This shows that
32 occurances of a condition have
been counted. The count takes place

@ In realtime and Is particularly
useful In Isolating the location of

| — 1 T 1
cancel led loops.
FRETFIGGEFR TFR1GLEFR TRIGGER
TEHNMFPL MG TFHLE DELR'Y
AL E — — RN
(7.-117’ EnE WS SRS
E&F—# N = ]
-———" TEWL HDYAMLCE AFTEP @B1 EVYEMT B7
BECLLES
QCC. ‘
LEQZ RDVANCE AFTER ©BA1 CLOCK
.-=—-< OR TRIGGER IF a4
[

SEQ3

- ——<

FRETFILGEF TE1LRER T
THMPL ITHE THFALE

£t
®\ SEnl ADWAMTE 1F MEST @1
SICIERN Ly

T P S E R A - EUEMCE 1 1F 11
TE L HDUWHMCE HE TEF aad EVENT @B
G

D M
T E

A,
ILL
NO FREHZEQEI’;\I A TO LAST ﬁeu
! OR DISP
SELECTED

FIGURE 5-29B. TRACE / TRIGGER MONITOR OPERATION

5-31



5.5 DATA ANALYSIS MODE

The Data Analysis Mode allows for
powerful analysis functions of re-
corded data by use of the TIMING
DIAGRAM, LIST DISPLAY, and other op-
tlonal features that may be combined

with these. Many of the TIMING modes,
Interpretation aspects, and operating
procedures are the same as those for
the LIST DISPLAY. |n fact, It Is pos-
sible to transfer from one to the
other and observe the analogous posi-
tions of the Trigger Point, Set Point,
Cursor positions, etc. They both work
with the same memory contents at the
same time.

The true flexibllity of analysis capa-
bilitles of the 64300 is evident
by the fact that the analysis func-
tions of the TIMING and LIST displays
can be operated independently of one
another. As an example, the user may
use the TIMING DIAGRAM to Indicate
unequal conditions between the Source
and the Reference memories, while at
the same time conducting complex pro-
grammed search routines for specific
word sequence with the LIST DISPLAY.

The major difference between them Is
that the LIST DISPLAY shows data on
each line channel in numeric form
(depending on the number base selec-
ted), while the TIMING DIAGRAM offers
the same Information in graphic form.

Detalled Interpretation Instructions
and speclfic operating procedures are
provided In this section for the fol-
lowing:

e Timing Diagram Analysls

e Timing Diagram Memory Functions

e Timing Dlagram Search Functlions
and Interpretation

e 300 MHz Burst Memory Display
Operattional Theory

e 300 MHz Burst Memory DlIspiay
Analyslis

e List Display Analysis

e List Dispiay Memory Functions
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e List Display Search Functlons and
Interpretation

e Optlons

5.5.1 Timing Dlagram Analysis

The TIMING DIAGRAM primarily displays
the loglc states of all channels re-
corded. |t also shows other forms of
data and provides control over  the
analyzer memory and search functions,
These are covered In separate sections
under thelr respective titles. Refer
to Figure 5=30 In the following
explanations of the TIMING DIAGRAM.
Figure 5-30 shows the TIMING DIAGRAM
in the 1K Format only. Circle numbers
and letters In the figure are keyed
to the text In thls section as well as
the small TIMING DIAGRAM In the Fi-
gure. The TIMING DIAGRAM provlides
these controls:

Selection
displayed
Selecting magniflication
Moving the magnified display
Making time measurements
Arranging channels
Reprogramming Clock(s) Source
Control | Ing memory

Search functions

of Pod groups to be

5.5.1.1 Pod Group Selection. Pod group
selection Is done with the "SELECT"
pushbutton,® . In the 1K mode, those
Pod groups set to OFF (TRACE MENU) are
skipped. In the 2K mode, selection of
Pod groups A+ Bor E+F are also
done with the M"SELECT" pushbutton.
However, all data for Pod groups A + B
Is presented (in XI magnification) on
the full width of the CRT. If Pod
groups E + F are selected, the data
will appear to be magnified In re-
lation to Pods A + B.

Check the POD SKEW fieid in the TRACE
MENU to see how many memory locations
have been shifted. Depending on the
present cursor position, In conjunc-
+1on with the Pod Skew, the cursor may
change position In the E + F Pod group
display (It may even disappear). No-
tice +that the cursor position numeric



value, @, doesn't change. The same
display considerations should be made
for the possible difference In appear-
ance of the "SET/CURSOR"™ position.

The
be

5.5.1.2 Selecting Magnification,
TIMING DIAGRAM Information may
expanded for a more detailed view of
recorded data by pressing the
"TMG/MAG" pushbutton, @ . The display
of the Pod groups presently selected
will be magnified by factors shown In
the "MAG=" fleld heading, © . In the
1K Format, Magnification Is Xt, X5,
and X10. In the 2K Format, It Is X1,
X10, and X20. Note that when the first
and second levels of magnification are
selected, the display shows all data,
@ , to the right of the cursor,
(including the Set Point).

5.5.1.3 Moving the Magnified Dis-
play. When any Pod group display Is
magnifled, the cursor Is fixed at the
left slide of the monitor. As further
magnlfication Is selected, ® , the
data takes more room on the CRT. Cer-
tain elements of the display may
momentarily disappear. It Is possible
to move the data "window," to elther
the left or right of the display.
Pushbutton (® Is used to move the
window to the left, and pushbutton ®
Is used to move It to the right. No-
t+ice that the Cursor Positlon numbers,
®, Cursor Set Point numbers, ® , and
Binaray Information fleld, ®, also
change with respect to Cursor move-

ment.

5.5.1.4 Making Time Measurements The
evenly spaced dotted iines, @, show
100 memory locations In the 1K Format
and 200 memory locations in the 2K
Format. These are shown as 16 vertical
dots, forming 10 rows across the
screen. These may be used for quick
approximation of memory (time). To
make detalled time measurements of a
desired area of the dlsplay, several
methods are avallable. In fleld
heading, @, a time value based upon
the sample clock of the recording Is
shown,
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The memory location difference, G,
between the cursor's present position,
%g, and a selectable Cursor Set Point,

, Is shown In relation to the sample
clock. Thls reveals the actual amount
of time between the two locations. |If
the recording was taken by an external
clock, the difference Is presented as
the number of samples (memory loca~
tions). Note that time (sample) meas-
urement works In both directions from
the Cursor "Set" point. Letter (D) shows
a negative measurement and (f) shows a
positive measurement,

The normal procedure for making
measurements [s to select an
Interest on the display. This Is
usually at a change of loglc state
from high to low or low to high. Use
the Binary Information field, @, to
help find a change If It Is dif-
ficult to see on the display. Proceed
as follows:

logic
area of

1) Position the Cursor, elther by
pressing the "CURSOR" pushbutton
(CURSOR group) or by directly en-
tering the desired location.

2) Press the "SET" pushbutton to flix
the "Set Polnt",

3) Position the Cursor agaln to elther
before or after the set point, by
using the "CURSOR" pushbutton or by
direct location.

The difference between the set point
and the new cursor position is pre-
sented as a half tone Inverse video
field (shading).

5.5.1.5 Arranglng Channels, It s
sometimes helpful to view the TIMING
DIAGRAM in a way that is not normally
presented. For Instance, the user may
wish to view llne channel A3 with B5
immedlately under It, delete an entire
group of unimportant channels, or
rename a previously changed |ine chan-
nel. Figure 5-31 shows the procedures
to be used when changling the channels
displayed. The following functions are
available:



e Delete a line

e Reassign a Pod Number
e Change (swap) Pods

e Recall functions

5.5.1.6 Reprogramming The Clock(s)
Source. In the TIMING DIAGRAM [t s
possible to change two trace para-
meters which are usually  programmed
in the TRACE MENU:

1) The
2) The

Internal Clock sample rate
clock source for recording

not need to advance the cursor
to the "CLK" field heading, @ . Simply
use the "ROLL" pushbutton to select
the deslred clock. Enter the Internal
Clock sample rate with the "DEC" and
"INC" pushbuttons. The TRACE MENU s
automatical ly changed as well. When a
recording Is desired, press the "RUN"
pushbutton. The new recording results
are displayed in the TIMING DIAGRAM
and the "CLK" fleld stops blinking.

You do

5.5.2 Timing Dlagram Memory

Functlons

In the TIMING DIAGRAM, It Is possible
to display the contents of the Source
Memory (SRC), an OR function of both
the Source and Reference Memories (S
+ R), and to transfer the present
Source Memory contents to the Ref-
erence Memory (S -> R). Figure 35-32
shows how these functlons are selected.

SRC. When the TIMING DIAGRAM
Is Inltlally selected, It shows the
Source Memory contents. Bilnary Infor-
mation on the loglc states for all
channels at the current cursor posi-
tion is shown at the bottom of the
display (See Figure 5-31, ®).

5.5.2.1

5.5.2.2 S + R. When the "MEM-select"
pushbutton Is pressed the first time,
the "S + R" function Is shown on the
"MEM" fleld of the display. Pressing
+the "EXECUTE" pushbutton causes data
of the Source Memory to be shown on
the display but with an OR Indication
of every location corresponding to
the Reference memory. |f there Is a

88399N

5-34

BLINKING IF
ISPLAYED DA -
165 NogC%%gAéATA STOPS
TO SEL BLINKING
|
<5 EXECUTE
MEM -SELECT =[O

[S+H

‘*@* =

FIGURE 5-32. TIMING DIAGRAM MEMORY SELECTION

difference of data at +the corres-
ponding locations, these positions are
highl ighted In Inverse video, as shown
In the Binary Information fleld of the
display. This function can be thought
of as an "overliay" of two color trans-
parencies.

5.5.2.3 S => R. When the "MEM-select"
pushbutton Is pressed a second ftime,
the "S -> R" function Is shown In the
“"MEM" fleld of the dIsplay. Pressing
the M"EXECUTE" pushbutton causes the
analyzer to transfer data from the
present Source Memory to the Reference

Memory. All previous Reference Memory
Information Is lost, and It Is re-
placed by the new or actual Source

Memory. A new recording (Source) can
now be done, and a comparison between
the old Scurce (now Reference) and the
new Source data can be made.
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TMa - MAG

% With 300MHz installed,
magnification is selected with
the “ROLL" pushbutton.

NUMBER DECREASES

i NUMBER INCREASES

SCREEN SCROLLS
TIMING DISPLAY IN

THIS DIRECTION.
SHADED AREA
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FIGURE 5-30. TIMING DIAGRAM ELEMENTS
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REARRANGE THE
CHANNELS ON

TIMING DIAGRAM

)
f

G (¢)

%* % If 300 MHz display is called,
_ normally used pushbuttons “A”

ADVANCE CURSER TO and “B" are used to select pods
POD/GROUP CHANNE “a" and “b".
TO BE CHANGED

- o

1 TIME

\ x
& %
DO DO * DOSH TO
DELETE A YOUWISHTO "NINO (20, NP NV ChanneLDYES ] 7 POP NO¢”” RECALL A POD AND
LINE FROM THE ‘ F "B" POD NUMBER PREVIOUSLY
DISPLAY? CHANGED?
NO
- YES
ENTER A —
NUMBER IF "C" POD :
RETURN = - - ACCESS GROUP LABEL
TO TMING F 0 PoD () IF NECESSARY WITH
i e b =)
e ————————mec—
*
PRESS 1 IF "E" POD R | B | Y
{ - - IF IN A+B GROUP IFIN C+D GROUP IF IN E+F GROUP
@ IF "F” POD ' ENTER POD: ENTER POD: ENTER POD:
2 TIMES
‘ i @ e el [C,Dl or || ‘ - or
YOU WISH TO ) I b
NO ”CONTINUE CHANNEL ! ! | \

RRANGEMENT? ENTER A

NUMBER

{wowa i USE <} TO

ACCESS GROUP LABEL|

=

FIGURE 5-31. TIMING DIAGRAM CHANNEL ARRANGEMENT
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5.5.3 Timing Diagram Search

Functlions

This section provides details on Ppro-
cedures used to operate the search
functions. Figure 5-33 shows the se-
lection order. Figure 5-34 [s a flow=
chart showing these procedures on
several pages. Additionally, means of
analysing the search results are glven
the sections explaining those
functions. The search functions as=
soclated with the TIMING DIAGRAM pro-
vide powerful and flexible means
of analysing recorded data. The fol-
{owing search functions are avallable:

eSS =R
eS#R

e Word

e Sequence

Note that the order presented is not
the same as selections order. This Is
done for clarity of explanation. In

Figure 5-33 the selection order Is
maintained. It s important for the
user to know that the search mode
selected Is only done for the data
dlsplayed--nof for all Pod
groups. Also note that the memory
format used effects the search func-

tions. In the 1K Format the mem=
ory Is tested from location 0 to 999
of the programmed search condition.
In the 2K Format the search is done
for the whole Pod group, but only In
the range of the 1K Pod group,
E + F, depending on the POD

SKEW programmed. See Section 5.3.1.5
for detalls. If in the 2K Format, the
Pod groups E* F are turned OFF,
the search Is done automatical ly
from location 0 1o 1999.

5.5.3.1 S = R. When this function Is
selected, the analyzer
search In the range of the allowable
area (elther 1K or 2K formats).

searches  for conditions when the
Source Memory equals the Reference
Memory. During this time It displays

the number of search cycles (SEARCH
EVENT) and the total number of times
t+he condlition Is true (TOTAL). See
Figure 5-34A for operating detalls.
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TIMING DIAGRAM
BEARCH :R EXECUTE
R
%o |0

D
(@ & |

FIGURE 5-33. TIMING DIAGRAM SEARCH SELECTION

5.5.3.2 S #R. This function
operates In the same way as the $=R
function, except +hat the analyzer

looks for unequal condltions between
+he Source and Reference Memor les. See
Figure 5-34A for operating detalls.

5.5.3.4 Word. The Word search
function allows the user *to input
a particular word deslred for search
directly Into the TIMING DI AGRAM
display. The word 1s entered in Binary
form for all channels desired. When
this mode Is executed, the analyzer
will search for the word and display
the flrst occurance of It In memorye.
See Figure 5-34D for detalis on
operating procedures to program the
Word search.
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TIMING DIAGRAM
SHOWN

BEGIN SEARCH
FUNCTION OPERATIONS

E;
SELECT POD GROUPS

FOR SEARCH

sSELECT

X2

] 1 S=R

o 3 st0

|_4. WORD

IS NO sl: R
ga.SCTED? o SELECTED?
SRCH-S =R SRCH-S#£R

emacuve

= =

SEARCH MODE ACTIVE!

48BIT T=XXXX MAG =Get
FE3ASEARCHEVENT=10088TOTRL=1080

FIGURE 5-34A. TIMING DIAGRAM SEARCH
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SEQ

SEARCH NO

SELECTED?

SRCH - SEQ

* BLINKING

ENTRY : - ENTER OR EDIT
SEQ-SEARCH__

LAST WORD =0 NI ESBE
WORDO1

Fovancy

NO

DO

DO
YOU WISH
TO DEFINE A
WORD FROM
01 - 06?

YES

CURSOH YOU WISH
T0 TO DEFINE A
“PAGE" WORD FROM
FIELD 07 -12?
]
ENTRY: - ROLL OR EDIT

SEQ-SERRCH __
LAST WORD-UBELPAGE-2]
WORD®?

ENTER WORDS FOR SEQUENCE
SEARCH AS YOU WOULD FOR A TRIG-
GER WORD. REFER TO FIGURE 5 -21.

TRIGGER WORD DEFINITION MENU
OPERATION FOR DETAILS. THE WORD
NUMBER INDICATES THE "SEQUENCE"
OF THE SEARCH

FIGURE 5-34B. TIMING DIAGRAM SEARCH
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SEQUENCE?,

MOVE “EDIT”
CURSOR TO
“LAST WORD”
FIELD

NO
@

SEARCH MODE ACTIVE!

SBBIT T=XXXX MAG =Kkel
TESISEARCHEVENT=10800TOTAL=16060

FIGURE 5-34C. TIMING DIAGRAM SEARCH
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FINISHED
WITH SEARCH
FUNCTIONS?

* 3LINKING

END SEARCH
FUNCTION - OPERATIONS

TIMING
DIAGRAM
DISPLAYED

CAUTION
MAKE A NOTE OF WHICH CHAN- ASSIGNED. IF YOU HAVE
NELS ARE ASSIGNED TO EACH CHANGED THE DISPLAY AND
LINE. THE ANALYZER WILL DON'T VERIFY THE LINE NUM-
SEARCH FOR THE STATE IN BERS Yoé’u%%ggvm FORA

THOSE LINES PREVIOUSLY

FINISHED?

NO

eELECT

DISPLAYED?

'ADVANCE CURSOR TO DESIRED
POSITION WITH
o
(EDIT)
PROGRAM WORD IN
) BINARY FORM
= HIGH
=LOW
< )b = DON'T
CARE

EXECUTE
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5.5.3.5 Interpreting S =R, S#R,
and WORD SEARCH Results. See Flgure 5=
35 for reference Ir the following
discussion. At every true event of
the programmed mode, an Internal
counter Is Incremented beginning at
0, and Is shown In the "TOTAL" fleld
heading. After the search Is exe-
cuted, the cursor moves automatically
to the beginning position of the next
search event In the programmed mode.
The automatic direction of cursor
movement Is towards the higher number
in memory location. As with the Memory
Functlons, differences of data are
also shown In Inverse video In the
Binary Information fleld. An Indica-
tion of the present cursor position
Is shown In the "SEARCH EVENT" fleld
headlng as well as In the CUR = XXX
fleld.

By pressing the "EXECUTE" pushbutton,
the user may advance the cursor
through the memory to find each occur-
rence of a "true" condition. At the
first pressing of the "EXECUTE" push-
button, the cursor moves to the begin-
ning of the event and displays the
"TOTAL" number of conditions true. At
the next pressing of the "EXECUTE"
pushbutton, the cursor moves to the
end of the event. This action can be
repeated Indefinlitely.

Note:

Use only the "CURSOR" group push-
buttons to move the cursor locations
through the display. If you change the
TIMING DIAGRAM, or exit from It, the
Search functlion selected will be
disabled.

If there are more than one events
that follow Immediately, one after the
other, the cursor moves to the begin-
ning of the first block at an EXECUTE
command (SEARCH EVENT). The cursor
moves to the end of the block of
search events. At the next "EXECUTE"
command, this operation is repeated

until the highest number of events In
the memory has been reached. The
cursor then automatically recycles

back to the beginning of the memory
(or search area).
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Between every "EXECUTE," after search,
the user may move the cursor at random
to any position In the TIMING DIAGRAM
without dlsabling the search mode
selected. This movement Is accom=
plished with the cursor movement push-
buttons In the keyboard "CURSOR" group
only. As long as the "SEARCH EVENT"
and "TOTAL" messages are displayed,
the cursor can be moved In the search

mode. When the TIMING DIAGRAM s fur-
ther modifled, the search mode Is
disabled.

5.5.3.6 Sequence., The Sequence search
function Iis an extended word search.
when thls function Is selected, a
maximum of 12 words (each up to 48
bits wide) may be searched for In a
programmed sequence. The sequence
search Is presented on two "pages."
Page one provides programming for
words 1 through 6, and page two pro-
vides programming for words 7 through
12. The number of the word entered Is
I+s number In the sequence. The analy-

zer wlll look for each occurrence of
that partlicular sequence. The 'Last
Word" 1Is used to tell the analyzer

where to stop in the sequence. Thus, 2
sequence of 12 words may be entered,
but the user may program varying
length of the sequence by using the
" ast Word"™ option. Figure 5-34B and
5-34C describes the procedures used to
program the Sequence Search.

5.5.3.7 Interpreting Sequence Search
Results. When the Sequence function
is executed and the results are
displayed, the Interpretation Is some-
what different from the other search
functions. The "TOTAL" then means
that +this Is the number of completely
found programmed sequences--not the
number of single words contalned in a
sequence event. Also, by pressing the
WEXECUTE" pushbutton, the cursor moves
automatically to the nexi beglnning of
a true sequence--not to the end of the
current event.

As with the other Search functions,
the cursor may be moved at random

within the TIMING DIAGRAM as long  as
this search functlon is active. I+
will be disabled once the TIMING

DIAGRAM is further modified.
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5.5.4 300 MHz Burst Memory

Operational Theory

The 300 MHz Burst Memory provides the
user with a higher speed sampling
capability than is avallable with the
normal recording mode. The sixteen
Input channels labelled "a" and "b"
are clocked with a sample rate as low
as 3.3 ns Into a 512 Words deep, high-
speed memory. The 300 MHz functlion
recelves data from the Input Pods "a"

and "b", The recording window Is
centered around the last trigger
occurrence. Timlng measurements are

enhanced wlth an Independent Cursor
and Cursor Set function on a separate
Timing Display.

This display can be magnified X1, X5
and X10 so that fine data structures
may be clearly examlned. Because the
standard four channel! ALP has a rlse
time of 2 ns and a skew of less than 1
ns, measurements can be made with a
timing error of less than one sample
period. Thus, the 300 MHZ MEMORY
DISPLAY appears to the user as If a
magnifying lens had been placed over
the trigger region in the data memory.

NOTE
Displaylng channels "a + b" wlll cause
"E + F" to be cancelled from the
TIMING DIAGRAM. Data on channels "E +
F" can be viewed In the LIST DISPLAY.

5.5.4.1 300 MHz Overlay Method. The
64300 Burst Memory Is an independent
loglc analyzer with its own timebase,
which can be overlald to memory blocks
A, B, C, D, EandF.

Triggering of the Burst Memory |Is
accompl Ished by the TRIG OQUT B, which
is also avallable at the rear panel of
the 64300. After the TRIG OUT B goes
active, the Burst Memory Is stopped
with a delay so that the trigger can
be located between memory locations 0
and 256 of the display.

This delay Is used to check out the
trigger conditions and to synchronize
trigger words from the different mem-
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ory blocks. The delay, which Is de-
pendent upon how many NOT or OFF
trigger sequences follow after the
last ADVANCE trigger sequence, Is
automatically compensated for within
the logic analyzer, Therefore, the
trigger marker Is always located
exactly at the last ADVANCE trigger
word.

Because the TRIG OUT B point s always
near the center of the Burst Memory,
the actual trigger word Is located to
the left of this point, depending on
the ratlo of the burst clock Interval
to the Internal sample clock Interval.
This ratio Is automatically determined
and limited by the software, to ensure
that the trigger can always be ldenti-
fled within the the 300 MHZ BURST
MEMORY TIMING DIAGRAM.  Note that the
trigger word location can also be
affected by which sequential level the
last ADVANCE conditlon was programmed.

5.5.5 300 MHz Burst Memory Analyslis

Analysis of the 300 MHZ BURST MEMORY
TIMING DIAGRAM Is exactly Ilke that of
t+he normal TIMING DIAGRAM, as outlined
In Sectlions 5.5.1 through 5.5.3. The
methods of manipulating the display as
well as using the memory and search
functions are ldentical, wlith the
fol towling exceptlions:

e Magnification must be changed using
the ROLL pushbutton, not the TMG-
MAG. Magniflcation Is selected In
X1, X5, and X10 ranges.

e The Trigger Marker must be con-
sldered to be where the last ADVANCE
trigger condition Is, to the left of
this polint.

5.5.5.1 Programming the Burst
Memory Timebase. The Burst Memory
Timebase clock can be changed while
the memory Is displayed using the
INC/DEC pushbuttons, This Is the only
recording parameter which must be
additional ly programmed. At power-up,

the clock Is set to 300 MHz. It re-
presents a second Internal clock,
ranging from 3.3 ns to 10 ms. The

ratio between the two timebases can be
seen when the displays are called.
See Table 5.3 for the 300 MHz Burst
Memory Clock settings.
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TABLE 5-3. 300 MHz BURST MEMORY CLOCK

Burst Clock select F(N)

N=00= 3.3ns N=11 =10 us
0 6.6 ns 12 20 us
02 13.3 ns 13 50 us
03 20 ns 14 100 us
04 50 ns 15 200 us
o5 100 ns 16 500 us
06 200 ns 17 1 ms
07 500 ns 18 2 ms
08 1 us 19 5 ms
09 2 us 20 10 ms
10 5 us
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5.5.6 List Display Analysis

The LIST DISPLAY primarlly shows the

data recorded at each memory location
of all |ine channels In numerical
form. |t also provides control over

the analyzer memory and search func-
tlons. These are covered In separate
sections under thelr respective +ti-
tles. Refer to Fligure 5-36 In the
following explanation of the LIST
DISPLAY operation. Circle numbers In
the flgure are keyed to the text In
this sectlon. The LIST DISPLAY pro-
vides these controls:

o Cursor movement and control

e Making sample measurements

Changing Pod groups parameters

Arranging channels in display

e Controlling memory

e Search functions

5.5.6.1 Cursor Movement And Control.
Cursor movement Is shown in Figure 5-
36. Circle number () shows that the
cursor can be moved up or down on the
monitor with the Keyboard CURSOR group
pushbuttons. Circle number (@ shows
how to position the "Set" point. Num-

ber ® Illustrates how to directly
enter the locatlon desired for the
cursor.

5.5.6.2 Making Sample Measurements.,
Samp'!e memory measurements are expres-
sed as the difference between the
cursor's present position and a selec-
table Cursor "Set" point as shown In
the fleld heading "C = S +/= XXXX"
(Circle number @) In the LIST DISPLAY.
Note that as In the TIMING DIAGRAM the
sample measurement works In  both
directions from the cursor set point.

The normal procedure for making loglic
measurements Is to select an area of
interest on the display. Then proceed
as fol lows:
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1) Position +the cursor, elther by
pressing the CURSOR pushbuttons
(CURSOR group) or by directly en-

tering the desired location.

2) Press the "Set" pushbutton to fix

the "Set Polnt".

Position the cursor agaln to elther
before or after the set point, by
using the CURSOR pushbuttons or by
direct location,

3)

The measurement Is the resultant dlf-
ference between the new cursor posi-
tion and the set point, as expressed
In the "C=S +/- XXXX" fleld headlng.

5.5.6.3 Changing Pod Group Parameters.
As with +the TIMING DIAGRAM, It s
sometimes helpful to view the LIST

DISPLAY iIn a way that it is not nor-
mally presented. For Instance, the
user may wish to delete Pods, €hange

the number base, etc. |t Is possible
to make such changes to Pod groups
that are already displayed on the
monitor (not prevlously changed). Num-
ber keys to Figure 5-36 that show
procedures and the changes possible
are as follows:

e Turn a Pod OFF (delete from

display) ®
e Change the Pod name (D
e Change the Pod polarity ®
e Change the number base

To make the changes |lIsted above, the
cursor must be In the "HOME" position.
This 1Is indicated by the "Greater
Than" sign In flashing Inverse vldeo.
See clrcle number ® . With these func-
tions, It 1Is possible to mix number
bases of Pod groups on the display.
For Instance, Pod group A may be pre-
sented in Binary, Pod group B in Hex.
and Pod group C in Octal.

5.5.6.4 Arranging Channels In The
Display. The procedure to add a Pod
group back to the display once It has
been deleted is shown In clrcle number
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NOTE

Pod groups display Is lImited by the
size of the CRT. Therefore the column
(Pod) to be reprogrammed assumes
highest priority. The analyzer per-
forms a shift operation of the dis-
played data, depending on how much
space Is avallable In elther direc-
tion. The analyzer will warn the user
prior to the "EXECUTE" command which
Pod(s) wlll be deleted. This Is done
by flashing the label(s) In Inverse
video.
5.5.7 Llist Display Memory
Functlons

In the LIST DISPLAY, It Is possible to

call up the contents of the Source
Memory (SRC), the Reference Memory
(REF), an OR function of both Refer-

ence and Source memories (R + S), and
an EXCLUSIVE OR of the Source and

Reference memories (S + R). Flgure 5-
37 shows how these functions are
selected.

When the LIST DISPLAY
it shows the
This Is pre-

5.5.7.1 SRC.
Is Initlally selected,

Source Memory contents.
sented In numerical form, depending
upon the number base selected. The
Initial dlsplay shows Pod group data
In Hexadecimal form.
When "MEM-se{ ect"

5.5.7.2 REF, the

pushbutton Is pressed the first time,
the "REF™ functlon is shown 1In the
"MEM" fleld of the display. Pressing

the M"EXECUTE" pushbutton causes the
contents of the Reference memory to be
displayed.

5.5.7.3 R+S., When the "“MEM-select"

pushbutton Is pressed a second time,
the "R+S" function Is shown 1In the
"MEM" fleld of the display. Pressing

the "EXECUTE" pushbutton causes the
Reference Memory to be displayed, but
with an OR indication of every loca-

tlon corresponding to the same Source
Memory locatlion. If there is a diIf-
ference of data at the corresponding
locations, these positions are high=-
lighted In Inverse video. Movement of

BLINKING IF
DISPLAYED DATA _pu|
ARE NOT EQUAL

TO SELECTED DATA STOPS

BLINKING
£3: o)) |
SAC] EXECUTE

Ve

MEM -SELECT Y TED)
(= =

[S+R
=1l
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FIGURE 5-37. LIST DISPLAY MEMORY SELECTION

the cursor In elther direction shows
the differences between the two mem-
ories In Inverse video.

5.5.7.4 S+R., When the "MEM- select"
pushbutton Is pressed a third time,
the "S+R"™ function Is shown 1In the
"MEM" fleld of the display. Its func-
tion Is exactly the same as the "R+S"
except that the OR Is based upon the
Source Memory contents.

5.5.7.5 S$=>R. When the "MEM-select"
pushbutton 1Is pressed a fourth time,
the "S->R"™ function Is shown in the
"MEM" fleld of the display. Pressing
the "EXECUTE"™ pushbutton causes the
analyzer to transfer data from the
present Source Memory to the Reference
Memory. All previous Reference Memory
Information Is lost, and It s
replaced by the old Source Memory. A
new recording (Source) can be now
done, and a comparlson between the old
Source (now Reference) and +the new
Source data can be made.



5.5.8 List Display Search
Functlons
This section provides detalls on pro-

used to operate the search
functions. Flgure 5-38 shows the se-
lection order. Figure 5-39 Is a flow-
chart showing these procedures on
several pages. Additionally, means of
analysing the Search results are given
after the section explaining those
functions. The search  functions
assoclated with the LIST DISPLAY
provide powerful and flexible means
of analysing recorded data. The fol-
lowing search modes are avallable:

cedures

e S=R

eS#R

e Word

e Sequence
Note that the order presented Is not
the same as selection order. This s
done for clarity of explanation. In
Figure 5-38, the selection order Is

maintained. |t Is Important for the
user to know that the search mode
selected Is only done for the data Pod
displayed--not for all active Pod
groups. Also note that the memory
format used effects the search func-
tions. In the 1K Format, the memory Is
tested from location 0 to 999 of the
programmed search condition. In the 2K
Format, the search 1Is done for the
whole Pod group, but only In the range
of the 1K Pod group, E+F, depending on
the POD SKEW programmed. See section
5.3.1.5 for details. If, In the 2K

Format, the Pod groups E+F are turned
off, the search Is done automatically
from location 0 to 1999.

5.5.8.1 S = R. When this function Iis
selected, the analyzer executes a
search In the range of the allowable
area (elther 1K or 2K formats). It
searches for conditions when the

Source memory equals the Reference
memory. During this time, It displays
the number of search cycles (SEARCH
EVENT) and the total number of times
the condition Is true (TOTAL). See
Figure 5-39A for operating detalls.
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FIGURE 5-38. LIST DISPLAY SEARCH SELECTION

5.5.8.2 S # R. This function operates
In the same way as the S = R function,
except that +the analyzer. looks for
unequal conditions between the Source
and Reference memorles, See Figure 5-
39A for operating detalls,

5.5.8.3 Word., The word search function
allows the user to Input a particular

word deslired for search directiy Into
the LIST DISPLAY. The word 1Is In~
Itially entered In Hexadecimal form
for all channels desired. When this
mode Is executed, the analyzer will

search for the word and display the
first occurance of It In memory. See
Figure 5-39B for details on operating
procedures to program the Word search.

5.5.8.4 |Interpreting S=R, S#R, and
WORD Search Results. See Figure 5-40
for reference In the following sec-
tion., At every true event of the pro-
grammed mode, an Internal counter |Is
Incremented beginning at 0, and Is
shown In the "TOTAL"™ fleld heading.
After the search 1Is executed, the
cursor moves automatically to the
beginning position of the next search
event In the programmed mode. The
automatic direction of cursor movement
Is towards the higher number In memory
location. As with the Memory Control
functions for the LIST DISPLAY, dif-
ferences of data are also shown In
Inverse video. An Indication of the
present cursor position Is shown In
the "SEARCH EVENT" field heading as
well as the "CUR=XXXX" fleld.
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By pressing the "EXECUTE"™ pushbutton,
the wuser may advance the cursor
through the memory to flind each occur-
rence of a "true condition"., At the
first pressing of the "EXECUTE" push-
button, the cursor moves to the be-
ginnng of the event and dlsplays the
"TOTAL" number of conditions true. At
the next pressing of the "EXECUTE"
pushbutton, the cursor moves to the
end of the event. This action can be
repeated Indefinitely.

Note

Use only the "CURSOR"™ group push-
buttons to move the Cursor locations
through the display. If you change the
LIST DISPLAY, or exit from 1It, the
Search function selected will be dls-
abled.

If there are more than one events that
follow Immedliately, one after the
other, +the cursor moves to the be-
ginning of +the first block at an
"EXECUTE". command (SEARCH EVENT). The
cursor moves to the end of the block
of search events, At the next
"EXECUTE"™ command, this operation Is
repeated untll the highest number of
events In the memory has been reached.
The cursor then automatically recycles
back to the beglnning of the memory
(or search area).

Between every "EXECUTE," after search,
the user may move the cursor at random
to any position In the LIST DISPLAY
without disabling the search mode
selected. This movement |[s accom
plished with the cursor movement push-

buttons In the keyboard CURSOR group
only. As long as the "SEARCH EVENT"
and "TOTAL" messages are dlsplayed,

the cursor can be moved in the search
mode. When the LIST DISPLAY Is further
modlfied, the search mode Is disabled.

5.5.8.5 Sequence. The Sequence Search
function 1Is an extended word search.
When this mode Is selected, a maximum
of 12 words--each up to 48 bits wide--
may be searched for In a programmed
sequence, The Sequence Search is pre-
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sented on two "pages". Page one pro-
vides programming for words 1 through
6, and page two provides programminc
for words 7 through 12. The number o:
the word entered Is Its number In the
sequence. The Analyzer will look for
each occurrence of that particular
sequence. The "Last Word" is used *to
tell the analyzer where to stop In the
sequence. Thus, a sequence of 12 words
may be entered, but the user may pro-
gram varying length of the sequence by
using the "Last Word" option. Figure
5-39B and 5-39C describes the proce-

dures used to program +the Sequence
Search,
5.5.8.6 Interpreting SEQUENCE Search

Results., When the Sequence function Is
executed and the results are dis-
played, the Interpretation Is somewhat
different from the other search modes.
The "TOTAL" then means that this Is
the number of completely found pro-
grammed sequences--not the number of
single words contalned in a sequence
event, Also, by pressing the "EXECUTE"
pushbutton, the cursor moves automati-
cally to the next beginning of a +true
sequence--not to the end of the cur-
rent event,

As with the other Search functions,
the cursor may be moved at random
within the LIST DISPLAY as long as
this Search mode Is active. It will be
disabled once +the LIST DISPLAY s
further modlfled.

In the LIST DISPLAY, the complete

sequence (depending on the number of
the last word) Is explained by the
"GREATER THAN" sign and "X" at the
beginning of +the data Iline (Imme-

diately to the right of the memory
location number). A blinking sign
marks the beglnning of the sequence.
The "GREATER THAN" sign Indicates a
programmed value, where the "X" indi-
cates a "DON'T CARE"™ Word within the
search sequence.



5.5.9 Data Analysls Options. Option
selectlon procedures for the Data
Analysis Mode are the same as those
for the Pre-Record Programming Mode.
Refer to Section 5.3.6 for detalls.

5.6 FILE MANIPULATION MODE

The 64300 provides memory for storage
of menus, set-ups and Word Search
definitlions. These are accessed
through the DATAPAK TABLE (Figure 5-
41). Each solid state DataPak car-
tridge offers 16K bytes of EEPROM for
set-up parameters, 48K bytes (48 chan-
nels wide x 1K deep) for Reference
Memory, plus 8K bytes EPROM space for
software options such as mlcroproces-
sor dlsassemblers.

The DataPak al lows several users Yo

share the unit and facllitates Its
confliguration for different analysls
needs. Operational flexiblility Is
also Increased because the user may

el ther load Reference Memory from the
DataPak for comparison with sampled
data, or record data samples up to 48
channels x 1K bytes and transfer them
back to the DataPak for analysis.

The 64300 will automatically store all
machine parameters when power Is
turned off, and then reload them at
the next power-on. The DataPak can
thus be used for storage and re-
trieval, and for transport of stored
conflgurations and data to other |oca-
tions for further testing. Note that
the DataPak Is fully compatible with
the ATLAS and-4850A lines of Dolch
products.

The DATAPAK MEMORY TABLE is organized
Intfo a 4 x 12 matrix. For 12 dif=-
ferent types of menus, displays and
optional functions, a total of 3 set-
ups (flles) may be stored. Storing
and recalling of files can be done
singly or for all states.

In addition, the user may assign a
unique Identification label to each
DATAPAK TABLE. At power-on, this label
Is decoded and written into the "USER
ID" fileld. The DataPak also allows
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FIGURE 5-41. DATAPAK TABLE

for the +transfer of Source Memory
contents to the Reference Memory (and
Reference to Source) for storage of
"normal™ data, and for the storage and
transfer of +the 300 MHz Burst Data
separate Source Memorles.

Note that if an option 1Is not

Installed, or if it Is not compatible
with another option (i.e., Time Stamp
with 300 MHz), the fleld will not be

accesslible.

The DATAPAK TABLE provides the fol-
lowing functions:

® Assigning user ID (Section 5.6.2)

e Storing flles (Section 5.6.3)

e Storing all flles to the same number
(Section 5.6.4)

e Recalling flles (Section 5.6.5)

® Recalling all files with the same

number (Section 5.6.6)
e Transferring 1K or 2K data to/from
Memor les (Section 5.6.7)

e Transferring 300 MHz Burst Memory
to Source Memories (Section 5.6.8)



Operating Instructions for each func-
tion are presented In this section.
Note that it Is possible to use each
function only once (Single Mode) or to
sequentially repeat that function
(Multiple Mode).

5.6.1 DataPak Table Operating Notes
The following Items should be noted
before beginning operations in the

DATAPAK TABLE:

The DataPak must be plugged into
the slot at the front of +the
64300 before power Is turned on.
After power-on, and after the
"SAVE" pushbutton Is pressed, the
64300 will display a blinking
Cursor at flle "01" of the COM-
PLETE SET-UP (RECALL) fleld. If
the DataPak is not inserted, and
the "SAVE" pushbutton Is pressed,
the analyzer wil respond with a
flashing "INSERT DATAPAK" mes-
sage.

1)

Use the keyboard EDIT group push-
buttons 1o control cursor move-
ment in the table.

2)

To store or recall a specific
menu or display, you must first
enter the menu or display set-up
and then press the SAVE pushbut-
ton. The analyzer will return to
that menu or display selected
after each "EXECUTE" command un-
+11 another flle Is selected.

3)

After store or recall operations,
the analyzer will return to the
last menu or display set-up
selected. The exception to this
Is the "SEARCH WORD" fleld. The
analyzer will return elther to
the last TIMING DIAGRAM or LIST
DISPLAY programmed for Word
Search. After each return, the
file number Is Incremented.

4)

If the user has programmed a menu
while the "X" Is showing Iin the
“"FILE" fleld heading, and reaches
a point where the set-up para-
meters match those of another one

5)

88399N
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already In memory, the "X" wlil
be changed to the number of the
flle In memory. The converse Is
also frue: |f the user changes a
file with a number displayed, the
"X" will appear.
6) The "FILE"™ fleld heading is not
displayed for the LIST DISPLAY,
TIMING DIAGRAM, or SEARCH WORD
files.
7) |f a set-up display Is stored In
more than one file number, at re-
call, the |owest file number Is
displayed as long as the flle
contents are the same. The user
may then decide how many files
may be "written over."

8) To store or recall In the "ALL
STATES"™ or "SEARCH WORD"™ flles,
the cursor must be poslitioned
with the EDIT group pushbuttons
to the fleld deslred.

9) If the memory of +the DATAPAK

TABLE 1s empty, a "FIRST INVALID
FILE 11" message will be dls-
played at power-on. All menus
and dlsplays must be reloaded.
This message also Indicates the
first free flle number after
files have been stored at each
subsequent power-on.

10) Optlons, menus, and displays

-avallale wlll be Indicated by a

highlighted cursor in each fleld.

Highilghted cursors will not be

present ~for any uninstalled or

non-functioning features.
5.6.2 Assigning User |.D.

The Identification label each
DataPak 1Is always dispiayed In the
uppermost fleld of the DataPak Table.
This feature aiiows the user ‘o
readily Identify the DataPak contents.

of

When the DataPak is first recelved
from the factory, It will have an
arbitrary label assigned to It. To
reassign the label, perform the
following steps:



1) Advance the cursor with the

WEDIT"  pushbuttons to  the
"USER I.D:" fleld. Pressing
"HOME" will also move the
cursor Immediately to that
fleld.

2) Press the "ENTER" pushbutton.

3) Enter any combination (maximum
of 5) of alphanumerics In the
"ENTRY" sectlon of the front
panel.

4) Press "ENTER" again.

5.6.3 Store File Operation

It 1is possible to store a particular
menu or display set-up In both single
and multiple modes. Figures 5-42A, 5~
42B, and 5-42C show the operating
procedures. If the analyzer cannot
store a flle for any reason, It will
display a "STORE FAILED AT POINTED
RECORDS" message to Indicate this. A
"Greater Than" sign will Indicate the

flle(s) that cannot be stored at the
extreme left side of +the fleld
af fected.

5.6.4 Complete Set-Up Store

As with individual file storage, this

function may be operated In both sin-
gle and multiple modes. However, the
difference 1Is that when a number Iis
selected for storage all flle numbers
will be stored In one block and
assigned as the file number. It s
therefore advisable to quickly recall
all files In memory to ensure that the
DATAPAK TABLE is properly conflgured
before you perform this operation.
All menus and display set-ups that are
active (those which can be Immediately
accessed without further recall) will
be stored o the number assigned In
the Complete Set-Up Store function
under thelr individual file numbers,
I+ may be useful to keep a log of all

file management changes. Figures 5-
42B and 5-42C show the operation for

the Complete Set-Up Store function,

(oo -2\ ]
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5.6.5 Recall File Operatlion

It Is possible to recall a particular
menu or display set-up In both single
and multiple modes. Flgures 5-43A,
43B, and 5-43C show the operating
procedures. If a non-existant flle
number s recalled, the analyzer will
display a "RECALL FAILED AT POINTED
RECORDS™ message to Indlicate this. A

"Greater Than"™ sign will Indicate the
file(s) that cannot be recalled in the
extreme left side of the fleld
af fected.

5.6.6 Complete Set-Up Recall

The Complete Set-Up Recall function

operation Is exactly llke that of the
Complete Set-Up Store--with the excep-
tion that entire flle numbers can be
recalled In blocks. Figures 5-43B and

5-43C show +the operation for this
function.
5.6.7 Transferring Data To/From
Memor les

The DataPak Tabie al lows the user to
transfer all data from the 64300 o
the "SOURCE"™ memory of the DataPak.
This data can then be recalled from
the DataPak "REFERENCE"™ memory when [t
Is plugged Into any 64300. Figure 5-
42 and 5-43 show how to Store and
Recal | data.

5.6.8 Transferring 300 MHz Burst
Memory )

The DataPak Table allows the user to
transfer data from two separate
recordings of the 300 MHz Burst Memory
Into two files. These are found at
the extreme bottom of the DataPak
Table In the "SRC" flelds. Figure 5-
43B shows how to operate this feature.
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e LOGIC INSTRUMENTS, INC.

ADDENDUM TO THE 64300 OPERATOR!S MANUAL -
TIMING LABELING °

This addendum to the 64300 manual (88399N) describes the operaﬂouj;gnd the . :
programming of the timing display channel labelling. - This feature requires. :
that the maln software Installed In the 64300 ldglc-analyzer be at revision D-

or later.

I INTRODUCT ION

With revision D (or later) software, It Is now possible to assign the Inputf =
channels In the timing diagram with a 5 character, -al phanumeric | abel. PR
LabelIng In the timing display makes It easy to Identify -the ‘Indlvidual .
channels by matching the label to a mnemonic or functlon assoclated with the
particul ar :Line. - . B
Labels are -easily programmed through the front panel of the 64300, using the "% -
"EDIT* and "ENTRY" functions. Both the physical (channel [nput) and the -
logical (mnemonic) labels are shown In the display. S

Timing 1abels can be stored In the DataPak's AUTOSAVE flie. ;*’kifi f'acﬂyfe'? SRR
channel Iaputs, Including the 300 MHz channels, can be ‘l'abeled. ‘

‘t1. OPERATING PROCEDURES

Programming of the timing labels Is accompl Ished on the timing display. Flrst =
select the timing channel group that will be labeled by pressing the "TMS/MAG"" -
key then the:"SELECT" key, until the proper channels are displayed. If
label Ing 1s to be done on the 300Miz channels, select that option In the :
"OPTION TABLE" menu then press the "OPTION™ key. We. can now begin to program .
the |abels. : S

1. Press the "HOME™ key.. This causes the. timing display to go,,l_ntlofié‘~"w~:
LABEL FORMAT mode. Notice that the timling.dlsplay looks something - . .
| ke that on the next page and that none of.the tlelds are flashing. .

3052Oréhard Drive » San Jase, California 95134 «  Telephone (408) 945-1881 + TWX # 910-338-2028 -
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FIGURE 1. TIMING DISPLAY
IN LABEL FORMAT MODE

If the "HOME" key Is pressed agaln, the label section Is not
displayed. It Is possible to select elther display and by dolng so,
I+ will not change the present cursor and set position. (Golng Into a
labeled display will only display the first 80% of the-original - - -~
display. However, cursor control will access all of the recording.)

2. First use the "EDIT" group-up & down keys to position the cursor

at the channel where label Ing or editing Is to be performed. The

loglc analyzer Is now In a LABEL ENTRY mode.
2.1 |f the channel format Is to be changed, stop the cursor
on the physical label (A0, M, D6, etc..) and type In the new
channel. Note that only channels within the selected display
can be programmed In that display, l.e. channel group C& D
Inputs cannot be programmed on channel group A & B display.
When completed, press the "EDIT" right key to get to the first
|abel position.

2.2 1f the format Is not to be changed and only labels added,
use the MEDIT" right key to get to the first |abel poslition.

3. There are two methods used to enter In an al phanumeric |abel.
3.1 MENTRY" KEYPAD Is used to enter In characters "A" through

"E" and numbers "O" through "9". The cursor automatically
moves to the next position.

3052 Orchard Drive ¢ San Jose, California 95134 < Telephone (408) 945-1881 ¢ TWX # 910-338-2023



3.2 MEDIT"™ UP & DOWN KEYS are used to scroll through a table
contalning characters "G" through "Z" and "space". The "EDIT"
up key scrolls up through the alpha-table, going from "G" to
nZn while the "EDIT" down key scrolls down through “the
alpha-table. Once the proper character Is entered, use the
"EDIT" right key to get to the next position. The cursor does
not automatically move to the next position.

4. When a full flve character label Is Inputted, the cursor jumps
back to the physical label. If all five positions are not used,
pressing the "ENT" (enter) key causes the cursor to exlt from the
label fleld and Jump to the next physical label.

5. Repeat thls procedure, as needed, to label other channels. The
"SELECT" key can be used to access the other pod group display without
exIting the LABEL FORMAT mode. To exlit from the LABEL ENTRY mode
(which permits 100§ of data to be viewed), press "HOME" once to get
back to the LABEL FORMAT mode, then a second time to get to the
standard timing dlsplay.

SESLIT T=013
W & B
[+ 13 JOE=RE I

AT TN T IR Z N S
H-111i7010 E-11118i112

FIGURE 2. TIMING DISPLAY
SHOWING LABELS & EDITING
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LOGIC INSTRUMENTS
APPL | CATIONS NOTE
AREA TRACE OPTION WITH HISTOGRAM

The latest software revision for the Area Trace Option, Rev F, Includes
statistical analysls of recorded data. Thls feature provides a convenient
method of analyzing the recorded data and displayling the results In numerlcal
and graphic form. The analysls calculates the number of recorded samples which
are within each of the defIned areas, and the percentage of the total samples
In each area. :

The Area Trace menu |s used to defline up to ten areas for data recording
and/or statistical analysls, and to access the analysis function and display
the results. Since the analysis Is Independent from the actual recording, the
area |Imits may be changed after_a recording and the analysis performed on
different areas within the original recording (source memory only). This
makes It possible to examine one part of the origlnal recording more closely
by dividing the orlginal area Into several smaller areas. Each area Is
Independent and the areas may overlap If deslired.

The statistical analysis Is accessed from the Area Trace menu, shown below
(Fig. 1).

ENTREY: - EMTEF IR EDIT
' FILE-=1
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+ Yl -0 A S B
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+ kXTI

TEARTE-FUTLFE Iy oAl

FIGURE 1.



By moving the cursor to the "MENU" fleld and pressing the "ROLL" key, the
calculation will be started and the menu will display "LOGIC ANALYZER ACTIVE"
for several seconds. When the calculation Is complete, the display will

change to "V IEW" mode, as shown below.

SHTREY - S0OLt aR EDIT

TILE-R

peza TTRTE M T ENNES)

FIGURE 2

Each deflined area will show the number of sampled events within that area and
the percent of the total events shown below the dashed line. The total events
will be greater than 1000 If any area overlaps another area, or less than 1000
1f "TRACE-HISTORY" and/or "TRACE-FUTURE" were used (Extended Area Trace only).
The graphic display shows the percentage value for each def Ined area from 0%

to 100%.

By pressing the "ROLL" key agaln, the "TABLE" will be displayed, showing the
event and percent values together with the defined area ranges. The "TABLE"

|s shown below.

SIoE-R
It 7 ALl

FIGURE 3



Pressing the "ROLL" key agaln, the "GRAPH" mode wlll be displayed. GRAPH mode
graphically displays the presence of any area In the order of thelr occurence.
This display has cursor control which Is used to Indlcate active areas at the
cursor position. Agaln, areas may overlap and are Indicated In the "AREAS ON
CURSOR" fleld. Cursor control will also allow measurement of iwo separate
events by samples, exactly like that found In the "LIST" mode of the loglic
analyzer. The trigger polnt Is Indicated by the dotted vertical line and the
"TRIG=" fleld. "GRAPH" dlsplay Is shown below.

ExTEY - DIGIT.ENTET R £DIT
FILz-wl
CELECTTIVE MTEA TRYCE (AT

TREIG=0100

FIGURE 4

Pressing the "ROLL" key agaln will display the origlinal Area Trace menu. The
"RUN" key may be used from within any display to start a recording, but the
statistical anlysls must be accessed as described above after each recording.

Note that an area In which the start address Is greater than the end address
Is def Ined as the area from the start address through FFFF HX and from 0000 HX
through the end address, as shown In the example below.

AREA STATE AREA RANGE
01 ON +8000 HX +7000 HX
Possible Data Range: 8000

} DEFINED DATA
FFFF

0000
DEFINED DATA
7000



The statistical analysis function Is avallable only from the keyboard; no
remote Interface commands are provided for access or readout. |f a permanent
record Is required, a video printer may be used to print the display.

The statistical analysls may be used when the DAB 4K is Installed.
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OPTION SOFTWARE INSTALLATION

FOR DATAPAK CARTRIDGE

Each DataPak cartridge is capable of handling one option software
package such as disassemblers, reference timing and data list
formatting software. This Field Service Note describes the
procedure for installing the software into the DataPak cartridge.

1. Remove the cartridge from the logic analyzer (if
installed) then remove the two flathead phillips screws on
the top of the cartridge. The top cover should come off,
exposing the backside of the p.c. board.

2. Remove the four, 4mm hex nuts from the backside of the
p.c. board. With the bottom cover sitting on a flat
surface, pull the p.c. board up and off the bottom cover.
Note the positions of the spacers on the bottom cover ——
they must remain in that order.

3. Place the p.c. board on a flat surface with the
component side facing up. Position it such that the 64 pin

connector is facing you.

4. Referring to figure 1, locate socket Ull, positioned at
the bottom right corner of the p.c. board. Install PROM 1
of 2 in this socket with pin 1 at the top left corner of
that socket. Position jumper J1 to the left position.

5. Install PROM 2 of 2 into socket U10, located to the left

of Ull. Again pin 1 is the top left cormer. If this PROM 2 |

of 2 is actually a RAM, then position the jumper J2 to the r

right. Otherwise, the jumper should be in the left |

position. ’
|
!

6. Re-install the p.c. board onto the bottom cover with the
4mm hex nuts. Assemble this part with the top cover and
fasten with the two flat head phillips screws.

melishcd hy: Dolch Logic Instruments. Inc. 3052 Orchard Drive, San Jose. CA951:34 Telephone (408) 945-1881. (800) 538-T506 j
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The software option is now installed. Insert it into the 64300 and
power-up the instrument. The power-up test should recognize the
cartridge installed option and display it in the power-up message.
It is a good idea to label the DataPak with the option installed for
easy reference.

Jumper J3 is a write protect for the cartridge. To set it in a
write protect mode, position the jumper to "A" or lower position.
To inhibit the write protect, place the jumper in the "B" or upper

position.
ezl <31 ca] (CS]
Ul u2 us U4 us
A\ \>4 J (J T
; I
S213H-3508 | [5213H-35@| [S213H-350] | S213H-350 SOCKET

ONLY Ci1t

LW &

uve ([Cel u7 (€e] (€3 (2] €19 (E1]
A4 O

U <
Ri us u9 u1e u11
A% U
CUSTOMER | |CUSTOMER
S213IH-350 | [5213H-356| |LS ||LS ||INSTALLED||INSTALLED
244|373
PROM PROM
22 OF 2 ||[IZ OF 2
‘O
FIGURE 1

K published by: Dolch Logic Instruments. Inc. 3052 Orchard Drive. San Jose, CA95134 Telephone (408) 945-1881. (8(0X0) !')38-7.")()6_/




	0001
	0002
	001
	002
	003
	004
	005
	006
	007
	008
	009
	010
	1-01
	1-02
	1-03
	1-04
	1-05
	1-06
	1-07
	1-08
	1-09
	1-10
	1-11
	1-12
	1-13
	1-14
	1-15
	2-01
	2-02
	2-03
	2-04
	3-01
	3-02
	3-03
	3-04
	3-05
	3-06
	3-07
	3-08
	3-09
	3-10
	4-01
	4-02
	4-03
	4-04
	4-05
	4-06
	4-07
	4-08
	4-09
	4-10
	4-11
	4-11a
	4-12
	4-13
	4-14
	4-15
	4-16
	4-17
	4-18
	4-19
	4-20
	4-21
	4-22
	4-23
	4-24
	4-25
	4-26
	4-27
	4-28
	4-29
	4-30
	4-31
	4-32
	4-33
	4-34
	4-35
	4-36
	4-37
	4-38
	4-39
	4-40
	4-41
	4-42
	4-43
	4-44
	4-45
	4-46
	4-47
	4-48
	4-49
	4-50
	4-51
	4-52
	4-53
	4-54
	4-55
	4-56
	4-57
	5-01
	5-02
	5-03
	5-04
	5-05
	5-06
	5-07
	5-08
	5-09
	5-10
	5-11
	5-12
	5-13
	5-14
	5-15
	5-16
	5-17
	5-18
	5-19
	5-20
	5-21
	5-22
	5-23
	5-24
	5-25
	5-26
	5-27
	5-28
	5-29
	5-30
	5-31
	5-32
	5-33
	5-34
	5-35
	5-36
	5-37
	5-38
	5-39
	5-40
	5-41
	5-42
	5-43
	5-44
	5-45
	5-46
	5-47
	5-48
	5-49
	5-50
	5-51
	5-52
	5-53
	5-54
	5-55
	5-56
	5-57
	5-58
	5-59
	5-60
	5-61
	5-62
	5-63
	5-64
	5-65
	5-66
	_1-01
	_1-02
	_1-03
	_2-01
	_2-02
	_2-03
	_2-04
	_3-01
	_3-02

