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HOW TO USE

THIS

WORKBOOK

This workbook is divided into four sections. The first section, titled Learning the 1240

Logic Analyzer, discusses the 1240 mainframe, its controls and connectors, and its

menu-driven operating system. You should read this first section before going on to

other sections in the workbook.

The other sections in the workbook are titled Hardware Analysis, Software Analysis,

and Hardware/Software Integration. These sections provide hands-on examples that

show you how the 1240 can be used in various applications. After reading the first

introductory section, feel free to turn to the example section of interest.

Each section in this workbook is stand-alone. After completing a section, it is recom-

mended that you power-down the mainframe and start with instrument setup conditions

outlined in the front of the next section.

The content within each section is progressive. When you read an individual section,

start with the beginning instrument setup, then work through the rest of the section

progressively.

Recommended Documentation. When using this workbook, it is recommended that

you also have access to the 1240 Operator's Reference Guide, part number 070-4641-

00.

Required 1240 Configuration. The 1240 used in this workbook is configured as

follows:

1 1240D1 9-Channel Data Acquisition Card

1 1240D2 18-Channel Data Acquisition Card

2 P6460 Data Acquisition Probes

2 Diagnostic Lead Sets

The 1240D1 9-channel card is installed in card slot 0, while the 1240D2 18-channel card

is installed in card slot 1.

If your 1240 mainframe is configured differently than the one used in this workbook, you

will need to adjust the workbook examples to fit your 1240.



INTRODUCTION

LEARNING

THE 1240

SECTIONL]LOGIC ANALYZER

PRODUCT

OVERVIEW

Introduction. This section introduces you to the TEKTRONIX 1240 Logic Analyzer. It

gives you an overview of the instrument’s capabilities, its controls and connectors, and

its operating system. You should work through this section completely before moving on

to any other sections in the workbook.

After completing this section, you will know how to:

© Connect probes and lead sets.

* Power up the mainframe.

© Use keyboard controls.

© Display and use screen menus.

The TEKTRONIX 1240 Logic Analyzer is a powerful digital design and troubleshooting

tool. Its portable mainframe can be configured with a selection of data acquisition cards

and options, each designed to meet specific testing needs.

The mainframe can house up to four data acquisition cards, using any combination of

the following card types:

* 1240D1 - for 9 acquisition channels at clock rates up to 100 MHz. Also features

5ns glitch detection at clock rates up to 50 MHz.

* 1240D2 - for 18 acquisition channels at clock rates up to 50 MHz. Also provides a

special bus-demultiplexing feature that acquires data using two external clocks.

In addition to the selectable data acquisition cards, the 1240 features several options

that can be added to the mainframe at any time. They include:

* COMM (Communication) Packs - for customizing the mainframe for external

interfaces, including GPIB and RS-232.

« ROM and RAM Memory Packs - for adding mass memory to the mainframe that

can be used for storing instrument setups and memory data.

Once installed, all data acquisition cards and option packs are controlled by the

mainframe’s menu-driven operating system. Display menus are called up by the

keyboard, then on-screen soft keys are used to select specific menu setups.

The various menu setups control all facets of the instrument’s operation. They deter-

mine the number of timebases and type of clocks used for acquisition; the triggering

conditions on which data is stored; and the channel organization and format of the state

table or timing diagram displays. They also control all I/O operations and memory

storage functions.

The rest of this section describes the 1240 mainframe and its components, and shows

how to access and use the menu operating system.



INTRODUCTION

MAINFRAME Figures 1-1, 1-2, and 1-3 illustrate and define all parts of the 1240 mainframe. Use

CONTROLS these figures to locate specific controls and connectors on your own 1240.

AND Specific use of the mainframe controls and connectors will be described in more detail
CONNECTORS throughout this workbook as needed.

FRONT PANEL

CONTROLS AND Specific use of keyboard functions willbe described i
CONNECTORS deta trroughoutthis workbookas needed.
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Figure 1-1.
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INTRODUCTION

PROBE The 1240 features an internal test pattern generator (TPG) located on the mainframe’s
CONNECTIONS right-side panel. The TPG outputs an 18-channel, random data patt

ern that can be
acquired by the data acquisition cards. For the examples in this workbook, we will use
the TPG's output pattern as the simulated circuit under test.

Since the pattern generator outputs 48 channels, only two P6460 Data Acquisition
Probes are needed. As shown in Figure 1-4, these two probes should be connected to

the TPG via two diagnostic lead sets.

Connect the white leads to the |

left pins of the TPG output connectors.

Figure 1-4.

To connect the probes:

1. Attach one P6460 probe to the 1240D1 acquisition card at pod location 0. Then use

a diagnostic lead set to connect this probe to the TPG's left-side output connector.

2. Attach the other P6460 probe to the 1240D2 acquisition card at pod location 2.
Then use a diagnostic lead set to connect this probe to the TPG’s right-side output

connector. (Note: The 1240D2 card’s pod location 3 is not used for the examples in
this workbook.)



INTRODUCTION

MAINFRAME. Once probes have been connected, perform the following steps to power up the 1240
POWER-UP mainframe.

1. Plug the 1240 power cord into a proper power receptacle.

2. Set the back-panel POWER switch to ON.

3. Push in the front-panel POWER switch.

The 1240 should immediately run the power-up self test and then display the menu
shown in Figure 1-5. If needed, use the back-panel contrast control to adjust the
intensity of the display.

SELF TEST COMPLETE

OPERATION LEVEL:

-.

TPG MODE:

Figure 1-5,

The menu display reveals two important power-up conditions: the results of the
mainframe's power-up self test, and the configuration of the mainframe’s installed data
acquisition cards.

Verifying Probe Connections. Any time the 1240 refers to a probe in a menu or screen
message, it uses the probe’s POD ID. This ID consists of the probe's pod location
number.
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MENU

FAMILIARIZATION

A POD ID button is provided on the back of each data acquisition probe. Once the 1240

is powered up, you can press this button and obtain a screen readout of the probe's
POD ID.

Press the POD ID buttons on the probes you have connected to the TPG output

connectors. The probe connected to the left-side output connector should be identified

at the top of the 1240 screen as POD 0 IDENT. The probe connected to the right-side

output connector should be identified as POD 2 IDENT.

If the probe POD IDs are reversed, you have reversed the probe connections to the TPG

and should reconnect them.

If the POD ID message does not appear for a probe, check the probe cable connection

to the data acquisition card and try pressing the POD ID button again. If the POD ID

message still does not appear, try another probe. The POD ID should appear if the

probe and data acquisition card are functioning properly.

Before examining the individual 1240 menus, it is important to understand the common

characteristics of the menu operating system. A discussion of each individual menu is

contained later in this section under Menu Descriptions.

Do not make any menu changes at this time unless asked to do so in the text. The

descriptions of individual menus later in this section are based on menus left in

their default conditions.

Entering and Exiting Menus. The 1240 has five menu groups as designated by the five

MENU keys on the keyboard. Each of these menu groups has a selection of individual

menu displays.

Refer to the pull-out page labeled Menu Displays at the back of this workbook. This

page shows you each of the five menu keys and their associated menu displays.

The display shown at power-up is the CONFIG menu group — Operation Level menu

display. You can tell you are in the CONFIG menu group by looking at the CONFIG menu

key on the keyboard. The illuminated LED indicates that this is the active menu group.

You can tell you are displaying the group’s Operation Level menu display by looking at

the soft keys on the top line of the screen. The reverse-video soft key indicates which

menu is currently displayed. The other soft keys indicate other menus available in the

CONFIG group.

Soft keys are touch-sensitive, on-screen keys. Each soft key, when touched, accesses

its designated menu display.

Touch the TIMEBASE soft key. The display will change to show the Timebase menu.

Continue using the soft keys to display each menu in the CONFIG group, then return to

the Operation Level menu display.

Now press each of the other five menu keys and use the soft keys to display their

menus. Then return to the CONFIG menu group — Operation Level menu display.

Soft Keys. As demonstrated in the previous discussion, soft keys are on-screen keys.

You access a soft key’s function by touching the screen at the key’s location.
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DESCRIPTIONS

INTRODUCTION

All menus have a row of soft keys at the top of the display that access the other menus
in their menu group. Some menus may also have a row of soft keys at the bottom of the
display. These bottom-row soft keys provide special functions that apply only to the
menu being displayed.

For an example of specialized soft keys, enter the Channel Grouping menu display (this
is one of the menus in the CONFIG group). As you can see, the soft keys at the bottom
of the display are all specialized to the manipulation of the channel! groups.

Now return to the Operation Level menu display.

Menu Fields and Cursor Movement. Changeable menu fields appear on the display in
reverse video. For example, in the Operation Level menu, there are two changeable
fields: OPERATION LEVEL and TPG MODE.

To change a field value, the blinking screen cursor must be positioned in the field. The
screen cursor is moved from field to field by using one of the four cursor arrow keys or
the NEXT key.

Once the cursor is positioned in a menu field, most field changes are made with these
keys:

+ Data Entry keys - in fields where strings of alphanumeric characters can be entered.

« SELECT keys - in fields with a specific set of optional values.

« KNOB- in most cases the KNOB is interchangeable with the SELECT keys, and
therefore can be used to change fields with a specific set of optional values. The
KNOB may also be used for scrolling the data display cursor. The function of the
KNOB (either SELECT or MOVE CURSOR) is indicated in the upper-right corner of
the display.

Error Messages. The top line of a menu display is reserved for error message display.
These messages blink.

The following paragraphs provide a brief description the 1240's five menu groups and
each of their individual menu displays. While reading these paragraphs, you may want to
move the screen cursor and select various field values. If so, refer to the 1240
Operator's Reference Guide for detailed descriptions of each menu field.

This portion of the workbook describes the menus in general terms only. Use of the
fields and values are described later in this workbook in the application example
sections.

CONFIG MENU GROUP

The four menus in the CONFIG group work together to determine how the 1240 is set up
to acquire and store data.

Operation Level - This menu is displayed at power-up. It determines two operating
parameters: the operation level of the system and the mode of the test pattern
generator (TPG).


