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SECTION 1

GENERAL DESCRIFTION

1.1 INTRODUCTION

The DTS5-5128 is part of the Nicolet Digital Systems Division's DTS-5000
Family of sdvanced digital tast sysiems designed for upward expandability of
ihstruments and analysis functions, This product line modular architecture
provides maximum flexibility and performance. The DTS-5128 i3 available
in three versions: the Model 5128-0 {128 channels), the Modsl 5128-1 (96
channels}, and the Model $128-2 (64 channels). This documsnt trests the
systemns In 8 "generic” sense, since the operating aspects for each version are
common to sll. Hente, the system is described throgghout this
documentation & simply the "DTS-5128". See Figure 1-1 for an
ustraticn of the DTS-5128.

Nicolet Digital Systems Division pives full access to the internal
microcomputer of the DTS-5128 1o allow aulomatic control, test storage,
post-processing, and pgeneral-purpose computing  spplication  {word-
Frocessing, spreadsheet, and higher level programming languages),

This Crperator’s Mahual provides information on both the system lavel of
the DTS-5128 as well a5 the General Purpose Analyzer module level

1.1.1 User Interface

All commuymications between the system user and the DTS-5128 is through
the keyboard and cofor menitor peripheral devices {an optiomal joystck is
glso avalable). The color graphics monttor displays o the uwser all
systernfsubsystemn menws and displays. User input/selection of functions,
parameters, and information to the DTS-512% is performed through the use
of keyboard andror joystick devices. Remote access to the DTS-S128 is
available through the R3-232 md IEEE-488 ports, with preprogramming of
system operations using the CP/M-B6 operating system.

12 EQUIPMENT DESCRIPTION

The DTS-312% main sysiem unit is housed in a metal casing. The power
o/off, system reset switch, floppy disk drives, keyboad and joystick
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connectors are located on the front panel. The system PCBs, AC power,
and all instrurmnents are acoessed from the rear.

The General Purpose Logic Analyzer provides sophisticated event or word
recognition of & mimmaum of &4 to & maximum 128 chaneels. Memory
depth is 1000-words per channel Data can be coliectad with cither m
external synchronous clock {dc to 25 MHz) or an internal asynchronous
clock (Z0Hz to 20 MHz}.

Sophisticated event or woed recognition is accomplished through menus
with which the user may specify any of six evenis and of an eipht-level
statement program. Statements include "if-tham-else®, with 2 bese of five
events md ranges of those events. Each statement level provides scoring of
None, All, or sy two of the specified events conditional to event
occumrence {of non-occurrence} plus & delay count of wp to 65,530
maximum. One ranpe may be specified per recording by using any two of
the specified events. Collected data is displayed either in diagrams and
displays.

Logic probes used with the General Purpose Logic Analyzer are DTS 5000
Series, two probes per PCB,

1.2.1 Data Acquisition

Drata from the system under test is inputed through DTS 5000 Series logic
probes, mserted into the keyed connectors on the General Purpose Logic
Analyzer PCB. At this point external clocks and qualifier are also applisd

1.2.2 Input Sensing

All inputs are sensed through hiph impedance probes. Thess probes can be
mechanically linked together. Input signals are compared 1o the threshold
levels programmed in the Setup Menu, Signals are shown as Jogical 1" if
they are higher than the threshold laval, and as logical "0" if chey are Jower,

123 Probe Identification
There are rwo data input groups for each General Purpose Logic Analyzer
PCE (psobe A and B). Each group is 16 bits wide, and are divided into

channels (-5, 4-7, 8-B, and C-F. All probes are marked for the appropriate
probe group, and are electronically identical.

1-3
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13 SYSTEM CONFIGURATION
The DTS-5128 is comprised of the following basi: wnits:

* Main System Unit

* Operations manual

® Feyboard

* Color praphics monitor

* (4} 32 channel (eneral Purpose Logic Analyzer PCHs

This module allows collacton of peneral logic behavior or specific signals
from digitat spurces, The debugpinp power of the General Purpose Logic
Analyzer is further enhznced when psed with other et and messurement
instrumwnts, Linking of the General Purpose Lopic Analyzer i other
instruments in the DT5-5128 allows full cross domain analysis.

The fully configured DTS5-5128 has six open expansion slots with a power
supply that can sccommodate the DTS Model 5000 family of instruments.
These expansion stots can be used o provide for mone General Purpose
Lopic Analysis instruments, Hiph Speed Logic Analysis input, or a Patemn
Genaration.

As new instruments are installed system control is mazintzined by a Link
Bus Menu, which allows for the assignment of signals to and from each
instrurment.  For precise measurement control, each instrument moduls has,
from ity respective setup menus, nk inpat &nd output signals that are
assipnable 1o specific events,

131 Basic System Hardware Components

The following paragraphs oulline the major featwres of the hadware
elements that comprise the DTS-5128 sysiem-level architecre,

Main System Unit The CFU subsystem consists of the CPU, color
grzphics, 768k Random Access Memory {(RaM),
RS5-232, IEEE-488, and dual floppy disk drives.
The sysiem microprocessar is an 3088-2 running
at 6.36 MHz with an optional 8087 coprocessor.
A real-time clock/calender and 50 bytes of CMO3
RAM are battery backed-up for storage of power-on
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defaul: parametars. The system unit includes Time
Tag PCB and serial RS-232, centromics paralle]
printer interface, and IEEE-488 ports.

The 9 inch color monitor provides the user with
systern menus #nd displays in 16-colors. Monior
display area is: 240V X 640H bil-mepped graphics
ard character matrix of 24 lines x 80 columns.
Monochrome corposite (ST ETA 170) video
ouipat is available for monochrome monitors.

Extended ASCTI character set peneration of user
input to the main system unit over & 300 baud
serial TTL DIN conmectix. Keyboard features
includs cursor control keys, nomeric keypad, and
number, shift locks. Ten function and several
"soft” keys allow for easy vser manspulaticn of
Eystem menus and displays,

{Optonal) Permits rapid user manipulation of sys-
ke menus and displays. The joysdck,"Select”,
"Help", and "Deflt” butons duplicate the keyboard
cursar control direction, select, help, and default
keys.

Provides "Centronics™ compatible parallel
interface for low cost graphics (e.g. Epson FX-80)
printars,

An IEEF-48R parallel part allows connection and
communication with IEEE-488 compatikle devic-
es. User menu selections allow for configuration
a5 a listenerftalker of controller.

Two RS-232 serial ports allow synchronous and
ssynchronous full! half duplex operadon. Allows
confipuration for R5-232.

Audible thnes are penerated In response & ws
input errors. Warnings regarding system
operationa emoes &re also audible alamed. Alarm
is user selectable onfoff.
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Provides sl! dming reference for other instrurnents
at 32 bits of binary timing data for exch instro-

ments’ request on the Linkbus. Far each request,
the requestor’s (maodule) contro] Bformation end a
32 bit time tag are stored in the time tag module
ooboard 1000-word memary. Up i two tequests
cin be processed at a time with memory resatting
back & zaro at the begimning of each collsction.

The time tag resolution is 50 nancseconds or 50
microseconds, menu selectable with e time base
derived from a 200 MH? intemal cloek  For asyn-
chronous state analysis a 50 nanosecond to 50 mill-
isecond TTL CLK is generated 1o the LINKBUS.

This module can anzlyze 64, Y6, or 128 dam
channels {increments of 32}, at 2 memary depth of
1000 - samples per chamel. Data can be collectad
with ither an external synchronous clock {de o 25
Mz} or mn internal asynchronous ciock (20Hz ©
20 MHz).

Sophisticated event or word recognition i accomp-
lished through menins with which e vser may
specify any of 16 events and of an esight-level
statement program. Statements include *if - then -
else™, with 2 base of five events and ranges for
those events. Colisction of data is displayed either
in 2 tabular form or a timing diagram format,

Triggering can occur on eight levels of statements,
six events (word recopnizers), and one delay count-
e e available. Each statement level provides
storing None, All, or any two of the specified
evenls conditonal 0 even! ocoumence (o non-
occumence} plus delay count {9,999 maximum}),
Cine range may be specified per recording using
any two of the specified events,

1-6
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132 DTS-5128 Options

The following paragraphs cutline the major features of the DTS-5128
systen optional instruments,

DTS Model 5400 A Lopic Analyzer featuring 400 MHz, 32 sample

High Speed Logic inputs, and 2K memory depth {aftemnately 200

Analyzer MHz, 64 sample inputs, 1K depth). Clock rates
from 2.5 ot t0 5 ms are changable an Trigger
ocourrence (de to 150 MHz with variable probe, dc
o 200 MHz with ECT. probe).

Triggering choicss include edge qualified Arm
event, two trigeer &vents (each with 2-15 sample
range filier), defay counter, and restart event,
Glitch detecton of 3ns with 25% overdrive or
250mY¥, whichever & greater. Glitch memory and
tristate collection modes e provided  Burst mode
collection provides repeated collection of segments
of programmable Jangth il sample memary 18
full.

DTS Model 5072 The Pattern Generator is a $50-MHz programmable

Pattero Generator {menu driven) module with 72 data outputs. Jt
feanmes 256 algo- rithmically programmazhls
actve steps and an external clock selectable for
tising or falling edpe. Each step period may be
from 1w 250 clocks, Strobe delzy and stobe

pulse widh is programmable from 5 ns to 5 s
and for the nomber of active sieps.

A sequencer controls data flow in 18-bit
increments, Sequencer Instrucdons in- clude
merement, decrement, direct jump (znd direct jump
until Ead), conditional branch, etc. Two types of
probe pods allow ECL. o varighle TTLACMOS
outputs, The Varable TTLACMOS probes
prowide tristate for TTL and user- defined YD for
CMOS.

1-7
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14 REFERENCE DATA

Reference data is provided in Table 1-1, Equipment Specifications, which
gives a tabular listing of

* Mame Plate Data

* Power Requirstngnts

* Functional Characteristics

* Dimensions

* Environment Characteristics

15 DESCRIPTION OF SYMBOLS, CODES, AND ARBBRE-
VIATIONS

Tabhle 1-2 lisis varions symbols used throvphout this manual for functional
block diagrams.

Table 1-3 defines the varions codes and abbreviations used in the text as
well & in block diagrams throughout this mangal,
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TABLE 1-1. EQUIPMENT SPECIFICATIONS

NAME PLATE DATA:

POWER VOLTAGE

REQUIRE-

MENTS: FREQUENCY
WATTAGE
BATTERIES
FUSING

90-13) or 210- 260 RMS
VAC (Set at factory)
50-60 He.

710 Maximum

G E. Data Sentry Ni-Cad.
kX3

110 ¥ - 2 Arap(Slow/Blow)
220V - 1 Amp (Slow/Blow)

FUNCTIONAL AFPPLICATION
CHARACTER-
1STICS:

OPERATING
SYSTEM

FILE
MANAGEMENT

LANGUAGE

Logic anglysis of digital st
and measurement functions,
Provides input, racing,
triggering, sampling,
comparison, search,
recording, memory/file
management, and display of
digitally bazed functipne.

EMGITAL
RESEARCH
CPM-86

Double Sided, Double
Demnsity, 96 Tracks Per
Inch (540K)

Includes CBASIC

1-%
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TABLE 1.1. EQUIPMENT SPECIFICATIONS (ConL}

CHASSIS SIZE BHeight | Width | Depth
DIMENSIONS:
| 17.5 125 in.
WEIGHT 65 pounds including standard
BCCASEOrIeS.

ENVIRON- QFPERATING Range from 0 to 50 degress
MENT TEMFPERATURE Centigrade ambient wmperanire,
CHARACTER-

ISTICS:
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TABLE 1-2. SYMBOLS

Meaning

Major Functional or Signal Flaw

Secondary Functional or Signal Flow

Connection or Mulliplication Of Funclion or

Signal
Major Data or Function Flow Transler

Key 1o Taxt or Note

Signal or Function Flow Name

L]@@H’r :

Major Function {Lavel 1} {Sometimes May Be
Shadad)

PLE or Other Hardwara (Leval 2

Subfunction (Level 2 or3)

Indicator Or Control On Hardwars Leval

Menu or Display

=

1-1
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TABLE 1.3. CODES AND ABBREVIATIONS

Abbreviation Meaning

AC Alternating Cumment

ACTN Action

A Analog 1y Digital

ASCTL American National Standard Code
For information Interchange

AUX Auxiliary

BCD Binary-Coded Decimal

CONFIG Configuration

CP/M® Coetral Program for Microprocessors

CPU Ceniral Procassing Unit

CRT Cathode Ray Tube

EBCDIC Extended Binary Coded Decimal
Interchange Code

ECL Emiter -LCoupled-Logic

EXT External

GFIB General Purpose Interface Bus

10 Input/Output

NUM Number

s Operating System

PCB Printa¢ Circuit Boand

SELCT Select

sUT System Under Tast

TTL Transistor-To-Transistor-Logic

*CPM it a registersd trademark of Digital Research
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SECTION 2

UNPACKING AND INSTALLATION

21 GENERAL

Information for unpacking and preparadon for use is conotained in the
fallowing section. Instructions for repacking ae included for use when any
pardarr of the Model DTS-5128 General Purpose Logic Analyzer must be
returmed for alipnment or repair.

22 TUNPACKING

Open the Model DTS-5128 packaging carefully, The main onit is packaged
in a plastic covered form-fitied foam, Carefully remove the unit and venify
that the shipment is complete according o the shipping list. Refer o the
unpacking information shipped with each instrument and other peripherals
for details on wnpacking of these items. See Figure 2-1 and perform the
following visval inspection to determine that no physical damape occummed
during shipping:

* Check for loose or missing screws, conirols,

*  Chack for visible damage, eg. chipped or broken controls, dents
and scralches,

* Check PCB connectors for damaged pins,

23 WARRANTY INFORMATION

If the unit is damaged or does not operzte in accordance with the operating
instructions, nakify your Nicolet Digital Systems Division distibutor or
Nicolet Dipltal Systems Division service depanment immediatsly. The
shipping apent should alsc be nouified if the unit has been physically
damaged. The Nicolet Digital Systems Division warranty conditions are
given in the back of this manual
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Figure 2-L. Unpacking Material For DTS-5128

Retain packaging material and shipping container for inzpection if the umit
iz damaged

24 SYSTEM PRE-POWER PROCEDURES

The DTS Model 5128 features self-test capabilities that facilitate easy
installation. The following paragraphs provide detailed procedures for pre-
power on, installation, power onscheck put, and power off. The following
paragraphs shouwld be followed carafully and in sequence to prevent any
possible malfunctions with the system.

24,1 Pre-Power Requirements

The Model DTS-5128 General Purpose Logic Analyzer operatss at 80-130
and 210-260 VAC at 50-60 Hz. See Table 1-1. Operating voltage should
be set 0 the required level by the factory. IF the operating vollage is oot
cocractly set, contact Nicolet Digital Systems Divigion service dspartment
immedtately,
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2.4.2 Installation

Refer 1o Figures 2-2 twough 2-5 when performing the following
mstalladon seps.

1} Insen power cord supplied into "AC Line In” of the main system
unit.

2y Connect the AC power cands of both the main system umit and
the monitor 1o AC power,

3} Insert one end of the video cable into the Graphics PCB at the
back of the umit and the other end to the back of the monitor,

4} Coonect the keyboard and optional joystick w the front panst of
the unit.

1.5 INSTRUMENT INSTALLATION

Insiruments zre inserted in the evelen card positions, 4 through 14, Refer to
the documentation provided with each instrument for comect placement of
these PCBs. Care should be taken when inserdng the PCBs. Upper and
lower plastic guides aid the correct positioning of each PCB. When insertad
correctly, the PCBs will lock firmly into place. The kxking brackets
shotld be flush when closed. Blank ponels cover empty card positons o
maintain proper cooling within the systen umt

26 POWER-ON/CHECK-OUT PROCEDURES

Verify that all pre-power requirements have been observed. Refer 1o Section
2.4.1 and continue as follows:

1) Ensure that all PCBs are securely in place.

2) Remove the protective candboand mavel diskis) and insert the disk
labeled "S5YSTEM DISK" into drive A, with the label 1o the
lefi

3} Set the power switch of both the monitor and the matn system
unit to the ON position.
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Figure 2-2. Main System Unit Connections

Figure 2-3. Monitor Back View
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Figure 24. System Controls Avd Connectors
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Fignre 2-5. PCB Instrument Packaging
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4) Once the operating system prompt "Ax" is displayed on the
monitor screen the system will avtomatically Joad the software,

5) Verify that "DTS Mode! 5128 Logic Analyzer LOADER
Vzxxx® i displayed on the monitor after approx, 310 saconds,
The koading process Gkes approx. 30 - 30 seconds.

$) Once the DTS System load is complese, the “SYSTEM
CONFIGURATION" menu will be displayed on the monitor,

If the system fails 0 power up completely, check the following items:
7) Verify that all PCBs are securzly in place,
8) Verify that the correct disk has been placed in drive Al

9 Press the “RESET" button on the main system unit and
continue with step 4 above,

1.7 TURN-OFF PROCEDURE

Otharwise, no special mm-off procedure is required.  To save set-up
parameters, refer o Section § of this manual for details. Remove floppy
diskis) and set the power switch off.

2.8 REPACKING FOR SHIPMENT

If rechipmenl is peeded, the device should be repacked in the original
sackaging, If this is not available, pack the device using sufficient packing
marerial 2nd solid cardboard or wooden box. I repacking for davice repair is
necessary, inform your local representative. Enclose 2 note with the device
describing the malfuncton, damage, ete, with the company name, addmss,
and department,

Shipment should be made to the Nicolst Digital Systems Division service
department of supplier, as listed cn the back cover of this manual.
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29 SHIPPING INSTRUCTIONS

Befors sending in an instrument for repair, please read the following
instructions:

1) Call one of our Customer Service Deparoments 2nd request &
Retwn Material Avthorizaton (RMA) number, We will nesd
the mode]l number, serial number, the name e phone rumber
of someone 10 conuact concerning the repair, and the reason for

Fepair.

2) Please include a packing list describing the problems in detail
Incinde the name and phone number of the user.

3) Reference the RMA nomber on alf documents and on the outside
of the shipping container.

4} Package the instrument secursly to prevent any damage during
shipping.

%) Ship the wnit prepaid o the closest authorized Nicoler Digital
Systems Division service center, If an instrument has been
damaged o shipping, a damage report will be made at Nicolet
Digital Systems Dhvision and & copy will be semt 10 you,
Nizolat Digital Systams Divigion is not responsible for sy
damage inciurred in shipping, and claims shovid be sattled
directly between the customer and the freiphl carrier. Befors
repair work can begin, a verbal P,0. is required with a hard copy
o follow.

See the Warranty for additional details, and please call us at the factory if
you have any guestions,

-9
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SECTION 3

FUNCTIONAL DESCRIFTION

3.1 GENERAL

This section is divided into four parts: the first provides 8 functiona
description of the overall system hardware clements, the second pant
provides an overall operational theory of the DTS-5128 as a system, the
third part describes a functional description of the General Purpose Logic
Analyzer instrument operabon, and the fourth part describes the General
Purpose Logic Analyzer hardware. Figurs 3-1 shows an overall hardware
function diagram, with keys 1o ext.

3.2 OVERALL HARDWARE FUNCTIONAL BLOCK
DIAGRAM

Refer 1o Figure 3-1 for details in the following discussion. Outlined
numbers are annctated 1o cormespond o sach subtitle in this section.

321 Input Fubction

The input funcdon 1, represents the first stape of operation. Incoming
samples are conditioned through probes, which then pass the data o the
Inpat FCB's. Probes are connecied 1 the PCB's at the rear of the Main
System Unit

32} Instrument Modules

The instruments are shown i 2. The open architectural design of the DTS-
5128 allows for easy upprade of the modules without major reconfiguration.
Incoming data and clock(s) are transferred from the logic probes to the
respective instrument(s} where il 35 manipulated and stored for furre use.
System generated sumulus, through by the Paitern Generator option may be
programmed as output to the sysksm under test
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3221 Linkbos. Eiph-spesed communiczbons among all modules is
performed over the Linkbus, When an ocourrence of @ programmad event
takes place within a given instrament, control information i then passed to
the Linkhus by that instrumment. The information placed oh the Linkbus is
then available (o other instrunment{s}. See Figure 3-2. An example of this
is as follows, The Genaral Purpose Logic Anslyzer has been programmed o
compare ten Mocks of daa Once the compare has been performed, control
information is then sent to the Linkbus. The information on the Linkbus
is then acted on by the Pattern Generator, which then supplies programmed
stirmadus to the SUT.

323 Control/'System Bus

All DTS-5128 PCB's and peripherals are connected 1o the microprocessor
sysiem unit (8088-2) by a customized internal controlisystem bus 3. Every
PCB &5 self comained and may be changed, upgraded, replaced, o added
without effacting the sysiem srchitechare.

324 Computing Control Function

Contral of all DTS-5128 functions is maintained by a B088-2
microprocessor.  This function, 4, is provided by the CPU PCB, where the
8088-2 resides, an the associated diskmemary PCB. The micmprocessor
controls the control/system bus gc well a5 DTS-5128 interfaces 10 outside
devices.

325 Display Function

The Digplay Function is shown m 5. It emsists of the sixtsen Color
Graphics CRT, used to enhance user interface to al]l DTS-5128 menus and
displays. The color graphics PCB is associated with the actal Display
Funcdon,

324 Operator Input Function

The normal input of sysiem control and parameter mamipulation is by
Feyboard 6. User manipulation of menu parameters and displays is
available through the optional Joystick 7. Remote contro! of the DTS-
5128 may be accomplished twough the RS-232 and IFEE-488 ports B.
Unantended operation of the system is performed either remotely o by
programming of CBASIC within the CP/M-£6 operaring system.
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Figure 3-2. Link Bus
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33 OVERALL S5YSTEM OPERATING BLOCK DIAGRAM

Refer o Figure 3-3 for details in the following discussion. This saction
covers the "system-leve]” oOperabopal theory of the DTS-5128. The
operational theory of the General Purpose Logic Analyrsr instrument is
covered in the next beading. Outlined numbers are annotated to cormespond
to each subtitle in this sectipn.

The DTS-5128 operates in three basic modes:

* System Se-Up

* [Instrument Set-Up
* System Control

* Data Management

331 System Set-Up

System level parameters for the Y0, Configuradon, and Adapt Menu are
given to the DTS-5128 during the System Set-Up mode of operation 1.
The system set-up paramneters are instalied once duning the initial system
configurztion. These parameters are recatled from disk and battary back-up
RAM each time the system is powered on for use, Any changes made (o
the hardware/software after the inidal configuration will require the user 1o
perform operations outlined in Section 2.6 of this manual. Refer 1o Section
5 of this manual for description and details of operation.

3301 IfO Meou. Remote contrpl and printer pperations for the DTS-
3128 are perfonmed through the RS5-232, GPIB, and Centronics ports, The
HO Meny provides for selection of the various parameters for these ports.
For normal day to day use of the system these parametsrs will usually be
unchanged,

3312 Adapt Menn. With the Adapt Meny the oser tailors the colors
" of the DTS-5123 menu and display fields w preference. These parameters
will not change with hardware changes and upgrades, unless when

reprogrammed,

33.13 Configuration Display. ‘This display provides the user with
the cument system level configuration of the DTS-5128. Information
concerning the system {software version and revision), modules (size, unit
designation, and location), date, snd fime are presented to the user in this
dasplay.
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332 Instrument Set-Up

All parameters necessary to control the instruments are given to the DTS-
5128 during the Set-up mode of operation 2. This mode of operation can
sest be thought of a5 the time when the user rlls the system what to do and
how o do it

33.2.1 Enable Menn. The user may select which configured modules
will be enabled, if enabled their run mode of operation, and whether 3
compare operation will be performed.  Enabled instrummenti{s} operations are
defined by the Kun Mode end the Compare functon. The enabled
instrument{s) will operate according i the pser dafined Run Mode and until
a Compare condition has been met.

3322 Link Mepo. In this menu the user assigns the transmitting
and receiving om the Linkbus. The Linkbus provides a means of
communication between the modules which have bean enabled in the
"Exscutt” menu.

33.23 Status Display. This display provides the user with current
staus of all confipursd modules. Status information cam quickly be
cbizmed on all configured modules in both the Instument Set-up and
System Control modes of operation.

333 System Control

Once the user has completed the insrumen: Set-up operagons the system is
meady for Data Management 3. The Status Display, as discussad above, also
aids in the DTS-5128 Daw Management mods of operaton.

331 RUN and QUIT. The "RUN" and "QUIT™ sofikeys of the
“F1 ACTH" furction are wsed in the System Control mode of operstions.
To start and unconditicnally stop data recording of all configured and enabled
modules, the "RUN" and “QUTT™ sofikeys is used.

33.4 Dats Manapement

After the System Control mode of operation is completz, systsm
informanion and recorded datz are ready for storape and analysis 4. This
same information can alse be mansmitted to & remote device through the
system R5-232 and [EEE-488 pors for later analysis.
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3341 File Menu. System configurations, parameters, and recorded
data can ali be stored on floppy disk and later resrieved for operations md
analysis.

14 OVERALL INSTRUMENT OPERATING SEQUENCE

Refer v Figure 3-4 for details in the following discussion. Each part of the
overall operating sequence of the Generat Purposs Logic Analvzer is referred
to in the following sectons.

The IXTS-5128 operates in thres basic modes:

'Sﬁlllp
» Recarding
*  Anglysis

The instrument can be considered as a shift register into which data is
clocked continvously unti! a predefmed evemt stops the recording,  All
parameters necessary o conirol the actual reconding are provided during the
Pre-Recard Programming Mode of operaticn,

During the Data Recording Mode, the instrument either samples and traces
dll da untl it satisfies the conditions required to stop the macording, traces
only a specific sample, or aces continuous segments, depending on
During the Post-Record Analysis Mode, the instrument ¢an be ordered (o
recall previously recorded data in a verfety of manners and formats. In his

node, functions allow for searching through the data and for comparing the
reconding o reference files,

34.1 Pre-Record Programming Mode

This mode of operation is best thought of a5 the tme when the user tslls
the General Purpose Logic Analyzer the following:

* What o do
* Howmdon
* When t o it
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Contol over the sequence xd type of recording to be done is provided by
the following functions, which are representad by menus:

14.1.1 Setup Menn. The Setwp Memn provides basic parameter
selections. This allows the user & salect, when the meconding will be made,
which aumber base format to use, what probes will be used as dara puts,
what type of sampling will be done by the varions memary hlocks, and
what kond of clocks will be used.

3412 Clock Menu. The Clock Menu allows the user to specify
either internal or external clocks. The imternal clock is used for
aynchronous sampling. Up o four external clocks can be used as well a5
four quatifiers per analyzer. Data for cach probe can be clocked using some
combination of the four clocks and four qualifiers.

34.13 Event Mevu. The Event Menu allows the vser © program
the words for the Trace. In addition, each word may be up to 128 bits Jong.

3414 Program Meouw. The Program Menu allows the user o
Program the trigger wondis} or events o ook for, how 1o look for them, and
what action to take upon theri occurrznce. The Program Menw allows for
extremely complex ssquences of events 10 be programmad through many
levels. The organization is as follows:

* 4 Simple Evanty
= 1 Selactad Event
* B Collection Staps

Using the Program Menu, the operator can program branches, jumps, loops
and conditional operation.

342 Hecording Mode

Once the user has proprammed the semp parzmeters and hss staned the
recarding process, the analyzer performs the steps, as previously instructed.
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3421 Trace Monitor Function. During a recording, the tmace
activity of the analyzer may be displayed by pressing the F2 Stams Menu
function key. The activity, through all phases of recording, is shown, As
each clock cyele or event is reached, the counter is incremenied {mumber of
events, clock cycles, etc.). This display serves as a running "scors card” of
the Program Menu instructions.

343 Analysis Mode

Once a recording has been made, the user may begin o analyze the data
recorded in a vaniety of manners as follows:

* Display daw in a TABLE DISPLAY, or TIMING DIAGRAM sg
that it is represented as clearly as possible for their application.

*  Allow the General Purpose Logic Analyzer o analyze data with
mtomatic search functions. These include main/auxiliary
memory comparisons and searching for a word in memory.

* Transfer the recorded data from the Main Memory @ the Auxi-
Liary Memory or from the Auxiliary Memory o the Main
Meamary.

3431 Timing Display. The TIMING DISPLAY shows, in a
psevdo-timing diagram formar (ones are high snd zeros are low), the Ingical
state (Binary) of each channel recorded over time. The user may make time
measwements, add or delete channels to the display, and change other
programmed parzmsters,

3432 Table Display. The TABLE DISPLAY shows the MEMKNY

lmaﬁmmmyrxﬁx,ﬂ'mbgicalsmmexhchmmudgmup

assignment as programmed. As in the TIMING DIAGRAM, the user may
udlize powerful search and memory functions.

3.5 INSTRUMENT HARDWARE BLOCK DIAGRAM

Figure 3-5 shows a functional block diagram of the Geperal Purpose Logic
Analyzer. The instrumeni clock and clock qualifier functions extends the
tace capabilities of each instruments 1000-word memary by restricting
sampling (0 only valid system samples. Samples can be taken with either
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an internal asynchronous clock {from 20 Hr o 20 MHz) or an external
synchponous clock expression (de e 25 MHz).

The internal clock qualifier is used to "self-qualify” the data coming to the
analyzer from the probes.  The external clock source uses two separate
lines, par 16-channel probe, o contul the data collaction. Only dhe clock
signals from the first four probes are active. IF the QClock Yalue and the
Clock Edge values programmed in the clock meno.

The Geoeral Purpose Logic Anmalyzer incorporates 8 levels of steps.
Sophisticated event or word recognition is accomplished through specifying
any 5 of 16 events, which comfigure an eight-level staternent prograni, with
4 base of five combinatorial evens.

Figure 3-5. GPA Instrument Block Diagram
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SECTION 4

CONTROLS AND MENUS

41 GENERAL

In this section, the location and functon of all contols, indicators,
displays, menus and connectors for the Modal DTS-5128 General Purpose
Logic Analyzer we given. In addition, the procedures necessary io gain
access 1o the various menys and displays that control the system operating
paramaters are piven. Note that this poction of the manual does ot provide
datails on theory or operation of te elements identified. Ses Saction 5,
Operating, Procedures for details on operation.

42 CONTROLS AND CONNECTORS

Eefer w Figurss 4-1 through 4-3 for an overall view of the Model 5128
contmols and indicakors, This saction covers all controls, indicators, and
connectors, located on the maimn system wnit, mondior and keyboard.

421 Main System Unit Controls And Connectors

Refar tp Fipure 4-1 for an overall front view of the system unit. During
normal operations the POWER indicator will be lit once power is applied to
the unit, The QVERTEMP indicator will be lit once the operational
temperature of the unit has been exceeded. Should this indicator go on at
any time during pperations the unit will avtomatically shul down the power
supply. The system cooling fans will continue to operate b prevent

damage w0 the unit.

Refer o Figure 4-2 for an overall view of the rear of the main systern unit.
42.2 Monitor Controls, Indicators, And Connectors

Fefer o Figure 4.3 for an overall front view of the monitor, The POWER
ON indicator is lit during normmal operations once power is applied. The
brightness control adjusts the brighiness of screen charasters.

Eefer o Fipure 4-4 for an overall rear view of the monitor.
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Figure 4-2. System Rear Panel Connectors
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Figure 4-3. Moniter Controls and Indicators
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423 Keyboard

Refer to Figure 4-5 for 1 overall view of the keyboard and Tables 4-1
through 4-3 for key descriptions. The function keys F3 through F? will
vary depending on the system configuration. See Section 5 for a detailed
description.
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TABLE 4-1. FUNCTION KEYS

KEY DESCRIFTION

Fi Selects Action softkeys.
n Selects functions and softceys for Global Menus {Displays,
F3-P3 } Function keys assigned to instruments.

F10 Scrolls back through previoos ten selected furctions.
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TABLE 4-2. EDIT/CONTROL KEYS

KEY DESCRIPTION
Home Cunsar relocates 10 opper left comer of sareen. When
pressad & second time, curscr returns to prior location.
f Cursar mavement up.
Peg Up Cursar relocates 0 upper right coener of screen. Wikn
pressed a second tirme, cursor returns o prior location.
Help Help request for input Held ¢losest o cursor.
- Cursor movemen! to the laft,
Selct Select fisld ciosest 0 cursor. Selactad fisld may
change as with softkeys or allow user input of data,
- Cursor movement (o the right.
Deflt Sets selected feld w0 system default valus,
End Cursor relocates 1o lower left comer of screen. When
pressed a second Ame, cursor retumns bo prior location.
* Cursor movement down.
Fg Dm Curser relocates o lower dght comer of screer. When
pressed a second time, cursor retums to priot (ocation.
Entsr Save input data to feld,
Ins Insert Lina of data befow cursor position,
Del Delete line under cursor. When peessad, a massape

requesting confirmation is displayed and 2 second "Dal”
must be entered.




DT5-5124 Opersior's Manual

TABLE 4-3. SPECIAL KEYS

KEY DESCRIPTION

Al Initialize System, warm star,
AlD Default Currently Displayed Menu.
AWE Exit Logic Analyzer Software.

43 SYSTEM MENUS AND DISPLAYS

The DTS-5128 menus end displays are presented 1o the oser on the color
CRT screen. The following system level sxample menus and displays
provids overall system management functions. Help messages, Function
key assipnments, and Softkeys are [ocated on the botom portion of afl
manus end displays. The first leve] of help messages is peesentad to aid the
pser in pparations. The functon key assignments are always shown on all
menus and displays. Only afier 2 function key bas been selected will tha
softkeys be displayed on the screen.

Mustrated below the display and meny fipures is the keyboard sequence used
o access them. The following system level menys and displays are only
presenied for the purpose of exemples, and will vary depending oo the
system's configuration. Function keys F3 thru F9 will dlso vary depending
on system configurations, Refer w0 Figure 4-6 for an illustration of
function and softkey placement,
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TABLE 4-4. CONFIGURATION DISPLAY

LOC DESCRIFTION

COR
1 Cutrent Software Version Identficanon.
2 Current Software Revision [dentfication,

Date displayed in month/day/yesr.

Tirme displayed in hour/minute/sacond.

Listmg of software configured: system, metriiment, and [0,

Displays configuration of systems Listed in item 5 above.

ii:’nﬁﬁﬂ unit designations of instruments listed in itern 5
Ve,

Lientifies card siot positions of mstrements lisied m itam 5
above,
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TABLE 4-5. ENABLE MENU

LOC
COR

FIELD
HEADING

PARA.
METERS

DESCRIFTION

F2 GLBL

ENABLE

RUN MODE

EXECUTION

ONCE

COMPARE

CONTINUES

DISABLE

Selects system wide piobal
functions, Le. softkeys,
menys, md displays.

Selects the execute
operations and meny,

Allows the programmed
conditions o be met for all

enabled mstrumenis only
once before haltng
perasions,

Allows operabons to
contifive untll the compare
conditions betwsen Main
and Aux Memaoriss have
been met,

Allows contnuous
operations until the
programmed conditions
have been met

Enables the salacied
insmirments,

Dizables the salecied
s matents,
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TABLE 4-5. ENABLE MENU (cont.)

LOC | FIELD PARA- DESCRIPTION
COR [ HEADING METERS
5 COMPARE UNTIL Performs a compare
EQUAL function berween Main and
Aux Memory undl they zre
equal.
UNTIL NOT Pexforms a compare
EQUAL function between Main gnd
Aux Memary until they are
unequal,
DISABLE Disabies the compeare
operaticn.
& SET Set menu © user defined
Pararneters.
7 RESET Bets meny 0 §ystem

defanit parameters,
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TABLE 4-6. LINK MENU

LC ] FIELD FARA- DESCRIPTION
COR| HEADING METERS
1 F2 GLBL Selecis systam wide piobal
functions, Le. softkeys,
roeniss, and displays.
2 LINK Selects the link operations
and men.
3 SET Sets selected pararnetess (o
input fields.
4 RESET Sets all input fields 1o
system default values,
5 INK1-4 OF1 Selects the General
Analyzer 25 Link/Source,
PG Salects the Pattern
Genergtor as Link/Source.
TT:1 Selects the Time Tag as
Link/Source.
H5:1
Selects the Toming
Anglyvzer as Link/Source
outputs o the Digk FaM
board,
EXT Selects the connectors on
the Dvisk RAM board.
[ SOURCE
OUTTFUTS
TOD THE
LINKBUS
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TABLE 46, LINK MENLU (cont.}

LOC | FIELD PARA-

COR | HEADING | METERS DESCRIPTION

6 EXT *INO Selects the LO connector
on the Disk RAM board 25
BOUICE input.

*IN1 Selects the L1 connector
on the Disk RAM board as
source input.

{blank} Disregard.

7 INFUTS
FROM
THE
LINKBUS
EXT *OUTLD Selects the LD connector
on the Disk RAM board as
OUIDUL

*OUTL1 Selacts the L] connector
on the Disk RAM board as
output.

{blank) Disregard.

8 TIME TAG ON Enables the direct high
o speed Link between the
GENERAL Time Tag and State
ANALYZER Analyzer.

LINK.

QFF Disables the direct high
speed link berween the
Time Tag and Stats
Analyzsr,

{blank) Disregard.

4-19

* See individual merument mamuals for parsmeters and descriptions.
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TABLE &7. ADAPT MENU

LOC § FIELD PARA- DESCRIPTION
COR | HEADING METERS

1 Fz GLBL Belects system wide plohal
functions, iLe. softkeys,
menys, and dizplays.

2 ADAPT Selects the adapt cperaticms
and menu.

3 CIURRENT USER INFUT Set’display daie in monthr

DATE deyiyear.
4 CURRENT USER INPUT Ser'display time in hours!
TIME minutes/seconds, twenty-
four hour clock.

5 ALTDIG ENARLED Enzbles the sysiams
audible alarm which sounds
during operational erys,

DISABLED Disables system aundible
alarm.

] SET Sets selected parameters o
imput fields.

7 RESET Sers all input fields o
systemn default values,

8 PAINT Paints selectad fislds
foreground and backgrommnd
o assigned coloes.
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TABLE 47, ADAPT MENU {cont.)

LOC
COR

FIELD
HEADING

PARA-
METERS

DESCRIPTION

FCGRE-
GROUND
AND
BACK-
GROUND

YELLOW
YELLOW™
GREEN
GREEN*
RED

RED*
BLACK
BLACK®
WHITE
WHITE*
CYAN*
MAGENTA
MAGENTA®*
HLUE
BLUE*

Sets foreground snd back-
round colors of the standard
tzxt, help text, input fields,
active mput fialds, function
enablied, error text, hiph-
light #1, and highlipht #2.
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TABLE 4-8. STATUS MENU

LOC | FIELD DESCRIFTION
COR | HEADING

1 ¥2 GLBL Selects system wide global functions, ie.
sofikeys, fnenus, and displays.

2 STATUS Selects the status operations and display.

3 MODITLE Displays curment system memory size, all
irstalled instruments, and 10,

4 CURRENT Displays system memory size and the stams
STATUS of all 140, instruments installed, ie. enabled,
dizablad, or running.
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TABLE 4-9. VO MENU

LOC FIELD PARA- DESCRIPTION
COR | HEADING METERS
1 F2 GLEL Selects system wida global
functions, ie softkeys,
menus, and displays.
2 L8 Salects the 10 operations
and menu.
3 RE-232 Selacts the R5-232 seriat
ports.
4 CHANNEL A Selects B5-232 channe]l A
serial port
5 {CHANNEL B Sejects RS-232 channel B
serial port
6 INTERFACE | ENABLE Enablss salactad B5-232
serial port.
DISABLE Dizables selected RBS-232
serial port.
7 PARITY ENAELE Enahlas parity bit
Operation.
DISABLES Disables pariry bit
apeTatiGn,
B NUMBERDF| 0-9 Selects number of
BITS ransmitreceive bis.
9 Bth BIT ON SPACE Transmits & space as the
TRANSMIT 8th bi.
NONE Nothing transmitted a5 the

Bth bit
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TABLE 4.9. 1'0 MENU {cont.)

LOC FFIELD PARA- DESCRIPTION
COR | HEADING METERS
10 DUPLEX FULL Allows full duplex
{xmit and recaive)
operations.
HALF Allows half duplex
(Xt or receive)
operations.
NONE Disablas duplex operations,
11 RECEIVE XON/XOFF Activates XON/OFF
FROTOOO. protocal data transfer,
NCNE Deartivates the
NON/XOFF protocol data
mransfer.
12 LINE FEED ON Enables autn line feed
during data transfer.
OFF Drisables auto line feed
during data ransfer.
13 TABS 0-9 Selects number of spaces
o left margin indent.
14 PARITY BIT | EVEN Selects even parity data
tramsfers.
DD Selects odd parity datz
transfers,
NONE Drigrepards parity during
data transfers.
15 BAUD RATE | 300 Selects data wansfer
1200 ransmission rates.
2400
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TABLE 49, 1/Q MENU {cont.)

LOC | FIELD PARA- DESCRIPTION
COR | HEADING METERS
16 NUMBER OF | 3 OR 2 Selects the number of
STOP BITS start/stop bils.
17 TRANSMIT XONXOFF Activates XON/XOFF
protocol data transfer.

NONE Deactivates XONXOFF
promeol datg transfer,

18 AUTO ON Ardvates guto wraparound
WRAFP- of data displayed on the
AROUND SCTRER.

OFF Deactivates auto
wreperound of data
displayed oo the screen.

19 CONTROL ON
CHAR-
ACTERS OFF
VISIBLE
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TABLE 4-10. FILE MENL

LOC | FIELD PARA. DESCRIPTION
COR | HEADING METERS

i F2 GLBL Selects systern wide global
functions, e, sofikeys,
metius, and displays.

2 FILE Selerts the file operations
and men.

3 SAVE Save system configuration,
data and parameters to
disk.

4 RECALL Fecal! seved data from
disk.

5 ERASE Erase 3 file from disk

& A DRIVE Selects disk drive A as
the pperational disk.

7 B DRIVE Selects disk drive B as
the operaticnal disk

§ FILE KAME Mame of fle 1 manipu-
fate,

9 SETUPSAVE| ON Allows saving of system
configwraton and para-
neters.

OFF Drisables saving of system

configuration and para-
meters.
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TAELE 4-10. FILE MENU icont.}

LOC | FIELD PARA. DESCRIFTION
COR | HEADING METERS
10 AUX SAYE ON Allows saving of auxiliary
memory data
OFF

Drisables saving of
guxilizry memory data,
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4.4 INSTRUMENT MENUS AND DISPLAYS

The following example menus and displays provide overall instrumant level
functions. Halp messages, Function key mssipnments, and Softkeys ane
Jocated on the bottom portion of all menus and displays. The firsi level of
help messages is presentsd to aid the user in operations. The funcuon kay
assignments are alweys shown on all menus and displays. Only afier a
function key has been selected will the softkeys be displayed oo the screen.

Mustated below the display and menu figures is the keyboard sequence used
@ access them., The following system level menus and displays are only
presented for the purpose of examples, and will vary depending on the
systam's configuration. Function keys F3 thru P9 will also vary depending
on system configurations. Refer 1o Figure 4-6 for an illustration of
function and softkey placesnent.
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411. SETUP MENU

LOC |[FIELD PARA- DESCRIFTION
COR | HEADING METERS

| 4P Selects General Analyzer
functions, ie. softkeys,
menus, and displays.

2 SETUP Selece the semp
operations and meni.

3 1.ABF1S User defined adentifiers up
to eight characters, alpha
and or alphanumeric, in

length.

4 FORMAT ASC Drisplays channe? data in
the American Standard
Code for Information
Interchange {ASCIT)

format.

HEX Drisplays channel data in
the Hexadecimal rbase of
16) format.

BCD Diisplays channel data in
the Binary-Coded Decimal
formnat.

OCT Displays channel data in
the Cictal (base of )
format.

BIN Dizplays chanmel data i
the Binary (base of 2)
Format,
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TABLE 411. SETUF MENU (cont)

LOC
COR

FIELD
HEADING

PARA-
METERS

DESCRIPTION

THRES-
HOLD

EDGE

VALUE

CHANNELS

ECL -1.30

TTL +1.60

VAR 000

Selects ECL Jogic s the
threshold type.

Selects TTL Jogic as the
threshold type.

Allows user defined
thresholds of (positive)
+5.4 W (napative) 5,15,

Selects a pegative {-) clock
adge as the clock qualifier
value.

Selects & positive (+) clock
edge as the clock gualifier
value,

Selecks a negative (<) lopic
state x5 the clock qualtfrer
value,

Selects 2 positive (+)
Iogic staie as the clock
gualifier valus.

Asgigns a positive (+)
logic level to the changel
bit Jacation.
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TABLE 411. SETUP MENU {cont.)

LOC] FIELD PARA- DESCRIPTION
COR| HEADING | METERS

8 Assigns & negatve (-} logic
level 1o the channe! bit
Jocadon.

(blank) Ignores channel bit
location,

G SCROLL Scolls screen data in the
direction of the zrows
using cursor control keys
o the joystick




