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Product
Warranty

Limitation of
Warranty

This Hewlett-Packard product has a warranty against defects in material
and workmanship for a period of 1 year from date of shipment. During
warranty period, Hewlett-Packard Company will, at its option, either
repair or replace products that prove to be defective.

For warranty service or repair, this product must be returned to a service
facility designated by Hewlett-Packard. However, warranty service for
products installed by Hewlett-Packard and certain other products
designated by Hewlett-Packard will be performed at Buyer’s facility at no
charge within the Hewlett-Packard service travel area. Outside
Hewlett-Packard service travel areas, warranty service will be performed
at Buyer’s facility only upon Hewlett-Packard'’s prior agreement and
Buyer shall pay Hewlett-Packard’s round trip travel expenses.

For products returned to Hewlett-Packard for warranty service, the Buyer
shall prepay shipping charges to Hewlett-Packard and Hewlett-Packard
shall pay shipping charges to return the product to the Buyer. However,
the Buyer shall pay all shipping charges, duties, and taxes for products
returned to Hewlett-Packard from another country.

Hewlett-Packard warrants that its software and firmware designated by
Hewlett-Packard for use with an instrument will execute its programming
instructions when properly installed on that instrument. Hewlett-Packard
does not warrant that the operation of the instrument, software, or
firmware will be uninterrupted or error-free.

The foregoing warranty shall not apply to defects resulting from improper
or inadequate maintenance by the 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 IS EXPRESSED OR IMPLIED.
HEWLETT-PACKARD SPECIFICALLY DISCLAIMS THE IMPLIED
WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A
PARTICULAR PURPOSE.



Exclusive
Remedies

Assistance

Certification

Safety

THE REMEDIES PROVIDED HEREIN ARE BUYER’S SOLE AND
EXCLUSIVE REMEDIES. HEWLETT-PACKARD SHALL NOT BE
LIABLE FOR ANY DIRECT, INDIRECT, SPECIAL, INCIDENTAL,
OR CONSEQUENTIAL DAMAGES, WHETHER BASED ON
CONTRACT, TORT, OR ANY OTHER LEGAL THEORY.

Product maintenance agreements and other customer assistance
agreements are available for Hewlett-Packard products.

For assistance, contact your nearest Hewlett-Packard Sales and Service
Office. Addresses are provided at the back of this operating manual.

Hewlett-Packard Company certifies that this product met its published
specifications at the time of shipment from the factory. Hewlett-Packard
further certifies that its calibration measurements are traceable to the
United States National Bureau of Standards, to the extent allowed by the
Bureau'’s calibration facility, and to the calibration facilities of other
International Standards Organization members.

This product has been designed and tested according to International
Safety Requirements. To ensure safe operation and to keep the product
safe, the information, cautions, and warnings in this operating manual
must be heeded.



Introduction

Welcome to the Hewlett-Packard Logic Analysis System! The HP
16500A/16501A Logic Analysis System has been designed to be the
easiest system to use, ever. Its modular mainframe allows you to
configure the HP 16500A/16501A with just the modules you want and
add additional modules later.

This manual explains the operation of the System and Intermodule menus
of the HP 16500A/16501A Logic Analysis System. It is organized like an
encyclopedia, breaking down the functions and features into their major
sections, and giving more of a conceptual example of their different
applications. The manual is laid out so you can find your information
quickly and easily.

Chapter 1 introduces the HP 16500A/16501A by summarizing the features
of the instruments.

Chapter 2 introduces the user interfaces and shows you how easy they are
to use. This chapter provides a step-by-step tutorial on operating the user
interfaces.

Chapter 3 describes the optional keyboard interface, detailing the
functions of the keys and explaining the use of the keyboard overlays.

Chapters 4 and 5 discuss the features of the System Configuration menu,
including the HP-IB and RS-232C interfaces for hardcopy capabilities and
controller interface.

Chapter 6 describes the features, components, and system configuration of
the optional HP 16501A expansion frame.

Chapter 7 explains how to output screen displays from the HP 16500A to
various HP-IB and RS-232C graphics printers.

Chapter 8 explains the disk operations of the HP 16500A/16501A and tells
you how to get into the system’s Front and Read Disk menus.

Chapters 9, 10, and 11 describe the System Utilities menu and the touch
calibration and color selection capabilities available through the menu.



Chapter 12 introduces you to the intermodule measurement capabilities of
the HP 16500A/16501A and gives several examples of possible
applications.

Appendix A lists the general characteristics of the HP 16500A/16501A.

Appendices B and C cover repacking and general maintenance for the
HP16500/16501A.

Appendix D describes the self-test that is performed when the HP
16500A/16501A is turned on.

Appendix E lists the different error messages of the System Disk menus,
briefly describing what each means.

Appendix F explains how to install and remove cards for individual
modules.

Appendix G explains how to create a system disk.

If you haven't already read the manual Setting Up The HP 16500 Logic
Analysis System, please read it before continuing.
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What Is the HP 16500A/16501A Logic
Analysis System?

The HP 16500A is the mainframe of the Hewlett-Packard Logic Analysis
System. It offers a modular structure for plug-in cards with a wide range
of state, timing, oscilloscope, and pattern generator capabilities. This
allows you to configure the HP 16500A using only the modules you need
in order to perform a desired measurement or set of measurements, while
giving you the flexibility to change or update them later.

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

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

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

|
Key Features The key features of the HP 16500A are:

- Modular mainframe with five card slots.
« 9-inch color monitor.

- Touchscreen.

- Dual 3.5-inch flexible disk drives.

What Is the HP 16500A/16501A Logic Analysis System?
1-1



« Intermodule triggering and time correlation of gathered data.
« HP-IB and RS-232C interfaces for:

— Hardcopy output to a printer

— Controller interface.

L
Optional The optional features of the HP 16500A/16501A are:
Features + Modular mainframe with nine card slots (HP 16501A connected to
the HP 16500A).
+ Mouse.
« Keyboard.
L

User Interfaces

The HP 16500A/16501A has four user interface devices: the knob on the
front panel, the touchscreen, the optional mouse, and the optional
keyboard.

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

The touchscreen fields can be selected by touch or with the optional
mouse or keyboard. To activate a field by touch, press the field (the dark
blue box) on the display with your finger until the field changes color.
Then move your finger away from the screen to activate your selection.

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

To activate a field using the optional keyboard, position the keyboard
cursor (the location highlighted in inverse video) on the desired field and
press either the Return or Select key.

The user interfaces are discussed in more detail in Chapter 2.

What Is the HP16500A/16501A Logic Analysis System?
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Figure 1-1. HP 16500A/16501A User Interfaces.

|
Default When the instrument is powered up, pre-determined values are
Configurations automatically assigned to the different fields of the menus to configure the

instrument for basic measurements. This allows you to make a basic
measurement by turning on the instrument, connecting the probes, and
touching theRun field. Often only minor changes are needed for more
complex measurements.

What Is the HP 16500A/16501A Logic Analysis System?
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Storing Default The default configurations may be stored on a disk for later use or reset by

Configurations cycling the power. Storing the default configurations on a disk is a
convenient way to return to the default values without cycling the power.
Default values for each module can be stored separately or together in one
file. Refer to Chapter 8 for more information on storing configurations.

What Is the HP16500A/16501A Logic Analysis System?
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The Display

Learning to Use the HP 16500A/16501A

2

This chapter introduces you to the HP 16500A/16501A user interfaces and
shows you how easy they are to use. Then it guides you through a brief

exercise using the interfaces to perform some basic operations.

The menu is the actual display that you see on screen. It lists information
about the system and gives you access to touchscreen fields for

configuring the system. These fields give you access to additional fields,
allow you to move from menu to menu, input information, and perform
functions. Figure 2-1 points out some of the touchscreen fields and
information listed on the System Configuration menu for the HP 16500A.
Figure 2-2 shows the System Configuration menu for the HP 16501A
which shows the additional modules available through the expansion
mainframe.
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Additional
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Fields
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=
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Figure 2-1. The System Configuration Menu for the HP
16500A.
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Figure 2-2. The System Configuration Menu for the
HP 16501A.

TheModule field in the upper-left corner of the display represents the
hardware and system software that forms a complete tool or software
option within the HP 16500A/16501A. Thdenu field to the right of the
Module field represents one of the many screens available for configuring
individual modules.

The System Measurement Cardshown in figure 2-1 and figure 2-2
represent the individual modules installed within this HP

16500A/16501A. Thélot Designatorslisted to the left of the cards

show the physical location for each card within the HP 16500A/16501A.
In figure 2-1, the HP 16531A Oscilloscope Acquisition card is shown in
slot C and the HP 16530A Oscilloscope Timebase card is shown in slot D.
The combination of these two cards and the appropriate software
represents the 400 Megasample/Second Oscilloscope module in this HP
16500A/16501A.

Learning to Use the HP 16500A/16501A
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User Interfaces The HP 16500A/16501A has four user interface devices: the touchscreen,
the knob on the front panel, the optional mouse, and the optional keyboard.
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Figure 2-3. User Interfaces.
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The

Touchscreen

Note %

Types of Fields

The touchscreen provides the main front-panel control or access to the
menus. It consists of touch-sensitive fields that you can use to enter
alphanumeric data into fields, access other menus, and configure the HP
16500A/16501A for measurements. Generally, any touch-sensitive field
or box that is used to access or enter information in the HP
16500A/16501A system is referred to as a field. The only exception is the
alphanumeric input fields in the pop-up keypads. These are referred to as
keys.

These fields can be selected using touch or the optional mouse or
keyboard. To activate a field by touch, touch or press the field (the blue
box) on the display with your finger until the field changes color. Then
move your finger away from the screen to activate your selection. If you
have trouble selecting the field you want, place your finger on the screen
and move it around and over that field until it changes color. Then move
your finger away from the screen.

No selection can be activated as long as your finger is touching the screen.
The only exception is keypads. Keypad selections are activated as you
touch them.

The touchscreen consists of a variety of different types of fields. These
fields may access pop-up menus, multiple-choice listings, keypads, etc.
Through these fields you execute functions, move between menus, and
configure the system for specific operations.

Learning to Use the HP 16500A/16501A
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Pop-Up Menus  Pop-up menus appear when you touch certain fields. They display the
functions available for configuring or performing major operations,
including configuring the RS-232C interface, calibrating the touchscreen,
and more. When you are finished with the pop-up menu, simply touch
Doneto return to the original display.

( System ] (Eonﬁguratmn]
| Master Frame ] Iil
| Keubgard
p|SCOPE ACEUL RS—232C Configuration
400 NEGASA :I
CC ause
B SCOPE TIN to -
400 MEGASA
Baud Rate 4800 Parity %
33 MHz 5
100 MHz 1| Stop Bits Protocal HonsHaff —
BIr
o 1 GHz TI| Printer Thinkdet Data Bitg: g
MASTE
Print uidth
Interface| Page length 1
ge rengtn (11 =
A — v

Figure 2-4. The RS-232C Pop-Up Menu.
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Pattern Fields

Pattern fields are fields that access pop-up menus that only display
selections available for a single function. A good example of this is the
Edgefield of the Trace menu of the logic analyzer. The selections
available apply only to th&dgefield. As you make your selections, the
selections appear in a box at the top of the pop-up menu. When you are
finished configuring the pattern field, touchilpnereturns you to the
original display and updates the pattern field with the new configuration.

( statesTiming c ) (

Trace 1 J

Armed by
Run [

[

Label > POD 1

[ CLEHR] [ DONE }

GBase >
Find

Pattern HHKK

Hex

Then find
Edge

Run

Acquisition mode

Transitional

Figure 2-5. The Edge Field Pop-Up Menu.
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Multiple-Choice

Multiple-choice listings display the selections available for particular

Listings operations, menus available for particular modules, modules available
within particular mainframes, and more. By selecting the appropriate
fields you can configure operations, change menus, move between
modules, etc. To return to the original selection, touch the field within the
listing that has the light-blue background.

Multiple-Choice Listings Toggle Field

1

| |

-
Configuratiaon
Touch Sound
Calibratian Rear Disk on
Front Disk
Immediate-Action Field d=—

Figure 2-6. Multiple-Choice Menus and Toggle Fields.

Toggle Fields

Toggle fields have only two possible entries. They switch between
functions (such as from a Controller to a Printer configuration) or simply

turn a feature on and off. To return to the original selection, simply touch
the field again.

Learning to Use the HP 16500A/16501A
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Immediate-Action
Fields

Knob/Numeric
Fields

Numeric Fields

Immediate-action fields perform a function as soon as they are selected.
For example, selecting thigonefield immediately returns you to the
original display. Selecting thBefault Colors field immediately returns
you to the default display colors. There are no additional selections or
actions required.

If a numeric field isn't light blue, touching the field once turns it light

blue. Once afield is light blue, rotating the knob changes the value in it.
If you touch a numeric field that is already light blue, a keypad appears on
screen to enter a new value.

Once the value for a numeric field has been changed, you can return to the
original value by entering it with the keypad or by rotating the knob.

Numeric Keypad

( System ] ( Utilities ]

Tauch [ ] Sound
Calibration on
@

o)
— D 3 )

CLERR

vefgult Colors

Figure 2-7. Numeric Fields.
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Alphanumeric
Keypads

Entering
Information with
the Keypad

When you select a field that requires an alphanumeric input, an
alphanumeric keypad appears on screen. Simply enter the appropriate
information with the keypad and tou@onewhen you are finished.

To return to the original information after an alphanumeric field has been
changed, re-enter the original information with the keypad.
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DONE

Figure 2-8. Alphanumeric Keypad.

To enter information with the keypad, simply touch the appropriate key
for each input and that input will appear in the box at the top of the
keypad. When you are finished, toubloneand the keypad disappears,
placing your entry in the appropriate field.

If you need to change a letter or correct a mistake for a pattern or
alphanumeric entry before leaving the keypad, simply move the cursor
with the knob to the character you want to change and enter the correct
character.

Generally, to return to the original value before completing an entry, touch
Clear, thenDone

Learning to Use the HP 16500A/16501A
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The Optional The optional mouse is a mechanical device that you can move about on a
Mouse desktop to control a pointer (+) on the menu. When the pointer is on the
desired field, select that field by pressing the button on the upper-left

corner of the mouse.

You can also use the mouse to duplicate the function of the knob on the
front panel. Simply hold down the button on the upper-right corner of the
mouse and move the mouse about on a desktop. Moving the mouse up or
to the right is the same as turning the knob clockwise. Moving the mouse
down or to the left is the same as turning the knob counterclockwise.

Connecting the  To connect the mouse:

Mouse

1. Hold the connector (on the cord of the mouse) with the two spring
clips on the bottom.

2. On the lower-right corner of the HP 16500A front panel is a port
marked with two dots. Gently push the connector into this port until

the connector clicks into place.

[ ]

16515£07

Figure 2-9. Connecting the Optional Mouse.

Learning to Use the HP 16500A/16501A
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The mouse may also be plugged into the optional keyboard interface (HP
E2427A Keyboard Kit). To connect the mouse to the keyboard, insert the
connector end of the mouse (marked with two dots) into the port marked
with two dots located on the back of the keyboard.

‘ | :@
=C—

16515E62

Figure 2-10. Connecting the Mouse to the Optional Keyboard.

When the mouse is connected directly to the HP 16500A mainframe, the
System Configuration menu will show a mouse icon connected to the
instrument (see figure 2-11).

Learning to Use the HP 16500A/16501A
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Figure 2-11. System Configuration Menu With the
Mouse Only.

When the mouse is connected to the keyboard, the System Configuration
menu will display a picture of the mouse connected to the keyboard,
which is in turn connected to the HP 16500A mainframe (see figure 2-12)

' Master Frame Ii'

Keyboard
o 35 MHz STATE
100 MHz TIMING EE:]

House
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Controller

=]
T

SCOPE TIMEBASE
400 MEGASAMPLE /s

Yy —
b

I GHz TIMING B —
MASTER T @ \___RS7252C
Hainframe —— T | — ]
Interface Card | Frinior

Figure 2-12. System Configuration Menu With the
Mouse Connected Through the Keyboard.
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Disconnecting the

Mouse

The Optional
Keyboard

Connecting the
Keyboard

To disconnect the mouse, press the two spring clips on the connector
together and gently pull the connector out of the port.

To select a field using the optional keyboard, position the keyboard cursor
(the location highlighted in inverse video) on the desired field and press
either the Return or Select key.

You can also use the keyboard to duplicate the function of the knob on the
front panel of the HP 16500A. The keyboard uses the shift and cursor
keys to simulate knob spin. To simulate rotating the knob clockwise,
simultaneously press the Shift key and either the up-pointing arrow key or
the right-pointing arrow key. To simulate rotating the knob
counter-clockwise, simultaneously press the Shift key and either the
down-pointing arrow key or the left-pointing arrow key.

For more information on keyboard functions, please see Chapter 3.

To connect the keyboard:
1. Hold the connector with the two spring clips facing down.

2. Gently push the connector into the port on the front panel until it
clicks into place.

Learning to Use the HP 16500A/16501A
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16515£07

Figure 2-13. Connecting the Optional Keyboard.

When the keyboard is connected to the HP 16500A, the System
Configuration menu will display the connection as a picture showing the
keyboard connected to the mainframe.

System Canfiguration
Master Frame Ii'
Keyboard
ﬁ SCOPE ACRUISITION
400 MEGASAMPLE /s
SCOPE TIMEEASE —_——
B H =1 —
400 MEGASAMPLE/ s - o "&
C 33 MHz STATE .
100 MHz TIMNING || [m 00 0 0 =i
Controller
p g EE— —_——
D p p EE— @ R5-2Z2C
1 EE——
[ ]
]
c - - [ — ]
I Frinter

Figure 2-14. System Configuration Menu with the
Keyboard.
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Disconnecting the
Keyboard

To disconnect the keyboard, press the two spring clips on the connector
together and gently pull the connector out of the port.

The Knob

The knob on the front panel can move the cursor on certain menus,
increment and decrement numeric fields, and roll the display. “Rolling the

display” refers to the instrument’s ability to rotate or scroll through
information on the screen.

]
The Cursor

The cursor is a position indicator in the display that allows you to

highlight characters within fields and other areas within certain menus.

Rotating the knob moves the cursor within a particular field or function or

moves the cursor through information line by line. The location of the
cursor is displayed in inverse video.

( System

) ( Front pisk |

Cursorsg

Filename

SYSTEM-

SYSTEM_OO1
SYSTEM_O11
SYSTEM_021
SYSTEM_O31

type 16510E_system

Figure 2-15. Cursor Examples.

Learning to Use the HP 16500A/16501A
2-15



Exercises

The following brief exercises will help you become more familiar with

using the HP 16500A/16501A interfaces. The steps are both numbered
and lettered. The numbered steps state the objective and the lettered steps
explain how to accomplish each step objective. You may be able to go
through the exercises by just following the numbered steps. When you
need more information on how to accomplish the step objective, refer to

the lettered steps.

1. Make sure you are in tHgystem Configurationmenu. If not,
select this menu.

a. If you are not already in theystemmodule, as indicated by the
field in the upper-left corner of the menu, touch this field. When the
(multiple-choice) pop-up appears, toushistemand the pop-up
disappears, bringing up one of tBgstemmenus.

b. If you are not already in th€onfiguration menu, as indicated by
the field to the right ofSystem touch this field. When the pop-up
appears, touconfiguration and the pop-up disappears, bringing
up theSystem Configurationmenu.

| Master Frame Iil
keyboard
a 33 MHz STATE
100 MHz TIMING EE:]
Mouse

g|scoPe AcauIsITION
HF-IE

400 MEGASAMPLE /5 || —
c SCOPE TIMEBASE I@I
400 HEGASAMPLE/s [ |- =
Controller
o

| GHz TIMIMG
MASTER ']

@ R5—232C
=

i_l
d
d

Mainframe
1
Interface Card | Prinier

Figure 2-16. The System Configuration Menu.
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2. Select thesystem Front Diskmenu.

a. Touch the menu field to the right 8fystemin the upper-left corner
of the display.

b. When the (multiple-choice) pop-up appears, toBotnt Disk and
the pop-up disappears, bringing up $gstem Front Diskmenu.

(e @@= o)

Configuratiaon|

| Haster Frame Rear Dick

35 NHz STATE
100 MHz TIMING

Keyboard

Front Disk
EE:] Mouse

A

SCOPE ACEUISITION Utilities ——
=

B H I

400 MEGASAMPLE /& - o L

Test
SCOPE TIHEBARSE .
400 MEGASAMPLE /s ] o =
Controller
o 1 GHz TIMING - —
MASTER '| T, @ S

c Mainframe 1 I -— - | —

Interface Card | Frinter

Figure 2-17. Selecting the System Front Disk Menu.

3. Select theStore operation.

a. Select the file operation field directly below the module field by
touch, mouse, or keyboard.

b. When the pop-up appears, selttre. This brings up thé&tore
operation.

Learning to Use the HP 16500A/16501A
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Front Disk
ile SYSTEN_031 type 16510E_system
Autoload [o31 ) on [ Rear Disk |

Copy e Tupe File Description

Duplicate Disk
DO0A_system HP 165004 System Sof thare YoOd.gA

Pack Disk E1SA_zystem 1 GHz Timing Analyzer ILER

P30A_system 400HSampless Dig. Scope Vo4, qf

D20A_system S0Mbitss Pattern Gen. Vod. qf

Rename F10B_system 35HHz State/100MHz Timing Yod.gA
FPurge

Format Disk

Figure 2-18. Selecting the Store Operation.

4. Enter the filename “EXAMPLEL" in the field to the right of "to file."

a. Touch the filename field to the right of “to file” or select it using the
optional mouse or keyboard.

b. When the pop-up alphanumeric keypad appears, enter
“EXAMPLEL" with the keypad by touching the appropriate key for
each character or keying in the information using the optional
keyboard. Asyou enter each character, the character appears in the
box at the top of the keypad and the cursor moves one space to the
right.

|u;| To change a letter or correct a mistake, use the knob to move the cursor to
Note the letter you want to change and enter the correct letter.

¢. When you are finished, seld@bneby touch, mouse, or keyboard
and the pop-up disappears, putting EXAMPLEL in the appropriate
field.
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Figure 2-19. Entering a Filename.

5. Enter “CONFIGURATIONS AND DATA” for the file description.

a. Touch the field to the right of “file description”, or select it using the
optional mouse or keyboard.

b. When the pop-up alphanumeric keypad appears, enter
“CONFIGURATIONS AND DATA" in the box with the keypad by
touching the key for each letter or by keying in the information
using the optional keyboard.

c. When you are finished, seldabneby touch, mouse, or keyboard
and the pop-up disappears, putting “CONFIGURATIONS AND
DATA” in the appropriate field.
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Figure 2-20. Entering a File Description.

6. Now select th&ystem Utilitiesmenu.

a. Select the menu field to the right 8fstemin the upper-left corner
of the display using touch, the mouse or the keyboard.

b. When the pop-up appears, seldttities and the pop-up
disappears, bringing up ti&ystem Utilitiesmenu.

=
Configuration
e ) C o e (Carmrns
Rear Disk
file description | CONf Front Disk D DATA J ( Execute J
Filename File Ty Description
Test
SYSTEM_ 16500A_system HP165004 System Sof thare Yod.gA
SYSTEM_CO1 16515A_system 1 GHz Timing Analyzer Vo4, qf
SYSTEM_O11 16530A_system 400HSampless Dig. Scope Vod. qf
SYSTEM_021 16520A_system S0rbitss Pattern Gen. Vod.qA
SYSTEM_031 165106 _system 35MHz State/100MHz Timing YOd4.qgh
Figure 2-21. Selecting the System Ultilities Menu.
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7. Change thélue for Color #5 to 45 with the keypad.
a. If theColor field isn't light blue, touch this field.

b. Rotate the knob counterclockwise (or simulate knob rotation using
the optional mouse or keyboard) until 5 appears inGbéor field.

c. Touch theHue field below theColor field.

d. After it turns light blue, select thdue field again and a pop-up
keypad appears.

e. Enterd5with the keypad or optional keyboard and seleone.
The keypad will disappear, puttirth in the Hue field.

( susten ) utitities
Touch [ 45 ] Sound
Calibration an

G ()

Saturation % 100 @
| CLERR l DONE

S
-

—
®

Luminosity % 100

Default Colors

Figure 2-22. Entering a New Value for Hue.

8. Return to the default settings for the color fields.

a. Select th®efault Colorsfield in the lower-left corner of the menu.
Since this is an immediate action field, selecting frefault Colors
field immediately returns you to the default display colors.

Learning to Use the HP 16500A/16501A
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( sustem ) utirites
Tauch Taouch Sound
Calibration On On

Color #

p—

u 45

Saturation % 100

Luminogsity % 100

Default Colors

Figure 2-23. Returning to the Default Colors.

9. Turn off the sound of the instrument.

a. Select th&ound Onfield and it toggles t&Gound Off.

( susten ) utitities

Touch Touch
Calibration an

p—

Colar #

] 43

Saturation % 100

Luminosity % 100

Default Colaors

T
@
-

Figure 2-24. Turning the Sound Off.

10. Then turn the sound back on.

a. Select th&ound Off field and it toggles t@Gound On

Learning to Use the HP 16500A/16501A
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11. Return to thé&ystem Configurationmenu.

a. Touch the menu field to the right 8fystemin the upper-left corner
of the display.

b. When the pop-up appears, select@mnfiguration field. The
pop-up disappears, bringing up tB8gstem Configurationmenu.

._

Sound
On

Configuration

Touch

Calibration Rear Disk

il

Front Disk

Color #

Utilities

u 5

Saturation % 100

Luminogsity % 100

Default Colaors

T
H
o -

Figure 2-25. Selecting the System Configuration Menu.

Refer to specific chapters in this manual for more information on the
functions and menus of the HP 16500A/16501A.
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3

Using the Optional Keyboard Interface

This chapter explains how to use the optional keyboard interface (HP
E2427A Keyboard Kit) with the HP 16500A/16501A. The keyboard can
be used interchangeably with the knob, touchscreen, and the mouse for all
menu applications. The keyboard functions fall into two basic categories:
cursor movement and data entry:

]
Moving the The keyboard cursor is the location on the screen highlighted in inverse
cursor video. To move the cursor, follow one of the methods described below.

Cursor Keys  There are four cursor keys marked with arrows on the keyboard. These
keys perform the following movements:

« Up-pointing arrow - moves the cursor up.

- Down-pointing arrow - moves the cursor down.

+ Right-pointing arrow - moves the cursor to the right.
+ Left-pointing arrow - moves the cursor to the left.

The cursor keys do not wrap. This means that pressing the right-pointing
arrow when the cursor is already at the rightmost point in a menu will
have no effect. The cursor keys do repeat, so holding the key down is the
fastest way to continue keyboard cursor movement in a given direction.

You can also use the cursor keys to duplicate the function of the knob on
the front panel of the HP 16500A. To simulate rotating the knob
clockwise, simultaneously press the Shift key and either the up-pointing
arrow key or the right-pointing arrow key. To simulate rotating the knob
counter-clockwise, simultaneously press the Shift key and either the
down-pointing arrow key or the left-pointing arrow key.

Tab Key Another way to move the keyboard cursor is to use the Tab key. The Tab
key wraps and repeats. You can scroll through all the choices in a given
menu by pressing and holding down the Tab key. The Tab key moves the

Using the Optional Keyboard Interface
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Note %

Home Key

Next and Previous
Keys

Note %

Selecting a
Menu ltem

Entering Data
into a Menu

keyboard cursor from left to right, and, upon reaching the right margin of
a line, causes the cursor to move to the left margin of the next line and
continue its left-to-right motion.

If you want to want to move in the opposite direction, from right to left,
moving up to the next higher line when the left margin is reached, press
and hold both the Tab key and the Shift key simultaneously.

Neither the Tab key nor the Tab and Shift key combination will work in
scroll-type pop-up menus. Use the cursor keys to make selections in these
menus.

If you want to move the cursor to the first item in a menu, press the Home
key. If you want to move the cursor to the last item in a menu, press the
Home and Shift keys simultaneously.

The Next and Previous keys are used for paging through listings. The
Next key will display the next page of data, if one exists. The Previous
key will display the previous page of data, if one exists.

These functions work only for the HP 16510A/B Logic Analyzer modules.

To select a menu item using the optional keyboard, position the cursor
(the location highlighted in inverse video) on the desired menu item using
one of the methods described in the section “Moving the Cursor” and
press either the Return or the Select key.

When the cursor is over the desired field, and either the Return key or the
Select key is pressed, the cursor is displayed over the leftmost digit of the
particular item. When you enter a number, it is displayed in the cursor
position, and the cursor is advanced. Cursor keys move the cursor within
the field. Pressing either the Return key or the Enter key will terminate
data entry for that item.

Using the Optional Keyboard Interface
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Autoroll

If you want to erase the data entry, press the Clear Line key, the Clear
Display key, or the Delete Line key.

When entering pattern generator data, you can move through each line
horizontally, filling in each data field in the line before going to the next

line, or you may want to fill in all the data in a column before moving on
to the next column. The Autoroll feature makes moving from one data

entry field to another easier than selecting each in succession.

When you select a data field and the pop-up appears, notice that a field
labeled Autoroll also appears at the left side of the screen. To use the
Autoroll feature, place the cursor over the desired data field, then press
either the Return key or the Select key. When the cursor is at the left
margin of the data, press the left-pointing arrow key. The cursor will
disappear from the data and reappear in the Autoroll field.

When you select the Autoroll field, another pop-up appears. This pop-up
presents you with three choices:

. Off.
+ Afield containing a right-pointing arrow and a down-pointing arrow.
+ Afield containing a down-pointing arrow.

If you want to move through your data line by line, from left to right,
select the field marked with the right-pointing arrow and the
down-pointing arrow. Once this field is activated, the pop-up will close
and autoroll through the data fields from left to right. When you finish
entering data into the last field in a line, the pattern generator will
automatically move to the first field in the next line. This process
continues until the pattern generator reaches the end of the program or
until you turn the Autoroll off.

If you want to move through your data column by column, select the
pop-up field marked with the down-pointing arrow. When this field is
selected, the pattern generator moves down each column of data, and,
when data entry in the column is complete, automatically moves to the top
of the next column. This process continues until the end of the program is
reached or until you turn the Autoroll off.

Using the Optional Keyboard Interface
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Autoroll is automatically turned off when data entry to all the available
fields is complete. If you want to turn off the Autoroll before data has
been entered into all the data fields, press the left-pointing arrow key when

the cursor is at the left margin of a data field. When the Autoroll pop-up
appears, sele@ff.

Using the The function keys above the number pad have been redefined to work
Keyboard with the HP 16500A/16501A keypad. These function keys are listed in
table 3-1:
Overlays
Table 3-1. Units and Hex Keys
Key Real-Time Voltage Hex Keypad
Keypad Keypad
F9 Seconds Volts D
F10 Milliseconds Millivolts E
F11 Microseconds| - F
F12 Nanoseconds| - -
* - - A
/ - - B
+ - - C

Using the Optional Keyboard Interface
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Don’t Care Key Tabis the “Don’t Care” key. The value of this key is determined by the
currently displayed keypad. Itis “X” in the hex keypad and double quotes
(") in the stimulus hex keypad.

Table 3-2. Don't Care Key

Key Stimulus Hex Hex Keypad
Keypad
Tab Double Quotes (") | X
("Don’t Care")

Function Keys Several function keys have been provided to simplify frequently used
keystrokes. Table 3-3 lists the functions mapped to these keys.

|g| F1, F2, F7, and F8 only work when there are no submenus popped up.
Note U

Table 3-3. Operation Function Keys

Key Function

F1 Selects and pops up the module field.

F2 Selects and pops up the menu field.

F7 Selects and pops up the print field.

F8 Invokes the run key for its current setting. If th

run key is set to repetitive, then pressing F8 wi
invoke repetitive running. If the run key is set t
single run, then pressing F8 will invoke a single
run. If the module is running, then F8 will stop
the module.

O — U
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Defining Time In addition to the function keys which are mapped to the HP
Units 16500A/16501A real-time keypad, other keys on the keyboard invoke the
units keys. The time unit keys are listed in Table 3-4.

Table 3-4. Time Units Keys

Key Time Units

Selects the seconds units
Selects the milliseconds units
Selects the microseconds units
Selects the nanoseconds units

ZzICZwn

Defining Besides the function keys which are mapped to the HP 16500A/16501A
Voltage Units real-time keypad and the time units keys, other keys on the keyboard
invoke the voltage units keys. The voltage unit keys are listed in Table

3-5.

Table 3-5. Voltage Units Keys

Key Voltage Units

\ Selects volts
M Selects millivolts

Using the Optional Keyboard Interface
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Assigning Several keys map to edge assignments. These keys and their functions are
Edge Triggers listed in Table 3-6.

Table 3-6. Edge Trigger Keys

Key Edge Trigger Assignment

Selects the up or rising edge.

Selects the down or falling edge.
Selects the rising edge.

Selects the falling edge.

Selects either the rising or falling edge.
Up-Pointing Arrow Selects the rising edge.
Down-Pointing Arrow Selects the falling edge.

W |T|3o |0 |C

Closing a Menu To exit a menu, press either the Done or Enter key. The Enter key is
mapped to the Done key, so pressing either key closes the menu.

Using the Optional Keyboard Interface
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The System Configuration Menu

Getting into the
System
Configuration
Menu

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

In the upper-left corner of the menu are two fields that indicate which
menu and module the instrument is in (see figure 3-1). The field to the
extreme left System) shows you which module you're in and the one to
the right of the module field (Configuration) shows you what menu within
the module you've accessed.

To access the System Configuration menu, follow these steps:

1. If the module field in the upper-left corner of the screen does not
displaySystem touch this field and when the pop-up appears, touch
System This will get you into one of th&ystemmenus.

2. If the module field in the upper-left corner of the screen displays
System but the field to the right of System doesn't display
Configuration, touch this field. When the pop-up appears, touch
Configuration to bring up theSystem Configurationmenu.

The System Configuration Menu
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Layout of the The figures below show the layout of tisgstem Configurationmenu for
System the HP 16500A alone (figure 4-1) and with the 16501A attached (figure

. ) 4-2). Each figure is labelled with the major features and functions of the
Configuration menu.

Menu

HP-IB feild indicating

that the HP-IB

interface is set up for

a controller
Indicates that a mouse
is connected. Ifa

Module Field Menu Field mouse isn’t connected, Print field to start
I this box isn't displayed. a hardcopy output
\
RS-232C field ! ! \ \

indicating that the ( System J (Configuration)
RS-232C interface is
Master Frame Iil

set up for a printer
Keyboard

33 MHz STATE
100 MHz TIMING EE)
Mouse

SCOFE ACRUISITION SRR
400 MEGASAHPLE s

Controller
100 MHz STATE =1

MASTER | L

N

[=]
T

N\

Slot
Designators —1c SCOPE TIMEBASE |

400 HEGASAHPLE /s

1 GHz TIMING
MASTER

_Ia |
o[

—

Frinter

\ _~ /

List of System Cards—"]

Figure 4-1. The System Configuration Menu for the HP 16500A.
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( System ] (Configuration]

Expander Frame

FATTERN GENERATOR
V4 EXPANDER

Ry

PAETTERN GENERATOR
1 |nesTER - S0 mMoitss

o

Slot

. 35 MHz STATE
Designators

WIDE MASTER CARD ]

\'I 35 MHz STATE -

100 MHz TIMING "| K @

l

Figure 4-2. The System Configuration Menu for the HP 16501A.
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Slot
Designators

is in slotD of the instrument.

The slot designators are listed as A through E for the HP 16500A alone, or
A through J for the HP 16500A with the HP 16501A attached. The slot
designators are displayed to the left of the list of cards for the system and
indicate the locations or slots for each card. When you touch the module
field, a pop-up appears. The letters after the name of each module indicate
the location of each “master” card for that module. For example,
Oscilloscope Dindicates that the master card for ¥Bscilloscopemodule

Location of “Master” Cards
L

Location of Individual Cards{

V4
Suystem
System
@ Intermodule
keyboard
33 MHz
100 MHz State/Timing A EE]
Mouse
SCOPE ACEY Oscilloscope C S —
B P —
400 MEGA = P16
I GHz Timing D
SCOPE T 9 .
400 MEGA | =
Pattern Gen GG Controller
I GHz -
Mag] 160ch StsTime H @ RS-232C
Mainframe -— -— =1
Interface Card | L Erinter

Figure 4-3. Slot Designators for the HP 16500A/16501A.
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Menu Map Figure 4-5 displays a menu map for tBgstem Configurationmenu.
When the field has a numeric input, the range is displayed in parentheses.

SYSTEM
(module)

T

CONF IGURATION
(menu)

—
| 1

CONF IGURATION FRONT DISC REAR DISC UTILITIES TEST

PRINT

CANCEL PRINT SCREEN

HP—IB CONNECTED
TO: CONTROLLER

|

HP—IB CONNECTED HP—IB CONNECTED
TO: CONTROLLER TO: PRINTER

E; HP—IB ADDRESS (©-30)
DONE

PRINTER
PRINT WIDTH (8@ OR 132)
PRINT LENGTH (11 OR 12)

DONE
RS-232C CONNECTED
TO: PRINTER
RS-232C CONNECTED RS-232C CONNECTED
TO: PRINTER TO: CONTROLLER
BAUD RATE (118-19.2K) BAUD RATE (118-19.2K)
STOP BITS (1-2) STOP BITS (1-2)
PRINTER PARITY
PRINT WIDTH (8@ OR 132) PROTOCOL
PRINT LENGTH (11 OR 12) DONE
PARITY
PROTOCOL
DONE

16500808

Figure 4-4. Menu Map for the System Configuration Menu.
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HP-1B and RS-232C

The Controller
Interface

The Printer
Interface

What Is the
HP-1B
Interface?

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

The HP 16500A is equipped with a standard RS-232C interface and an
HP-IB interface that allow you to connect to a controller. This gives you
remote access for running measurements, for up-loading and
down-loading configurations and data, for outputting to a printer, and
more. The controller interface is explained in more detail inHRe
16500A/16501A System Programming Manual

The HP 16500A can output its screen display to various HP-IB and
RS-232C graphics printers. Configured menus as well as waveforms and
other data can be printed for complete measurement documentation. The
printer interface is explained in more detail in Chapter 7.

The Hewlett-Packard Interface Bus (HP-IB) is Hewlett-Packard's
implementation of IEEE Standard 488-1978, “Standard Digital Interface

for Programmable Instrumentation.” The HP-IB is a carefully defined
interface that simplifies the integration of various instruments and
computers into systems. It uses an addressing technique to ensure that
each device on the bus (interconnected by HP-IB cables) receives only the
data intended for it. To accomplish this, each device is set to a different
address and this address is used to communicate with other devices on the
bus.

HP-IB and RS-232C
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Selecting an
Address

What Is the
RS-232C
Interface?

Baud Rate

HP-IB and RS-232C
5-2

The HP-IB address can be set to 31 different HP-IB addresses, from O to
30. Simply choose an address that is compatible with your device and/or
software. The defaultis 7.

To select an address:

1. Select th&system Configurationmenu and select theP-IB field
on the right side of the menu by using touch or the optional mouse
or keyboard.

2. When the pop-up appears, use the knob, the pop-up keypad, the
mouse, or the keyboard to enter the address. To use the keypad,
touch theHP-IB Address field and a pop-up keypad will appear.
Then enter the address and tolbne

3. When you are finished configuring the HP-IB pop-up, toDaine.

The RS-232C interface on this instrument is Hewlett-Packard'’s
implementation of EIA Recommended Standard RS-232C, “Interface
Between Data Terminal Equipment and Data Communications Equipment
Employing Serial Binary Data Interchange.” With this interface, data is

sent one bit at a time and characters are not synchronized with preceeding
or subsequent data characters. Each character is sent as a complete entity
without relationship to other events.

The baud rate is the rate at which bits are transferred between the interface
and the peripheral. The baud rate must be set to transmit and receive at
the same rate as the peripheral, or data cannot be successfully transferred.
To set the baud rate:

1. Select thesystem Utilitiesmenu and touch thRS-232Cfield.

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

3. When the second pop-up appears, touch the baud rate you want
from the list displayed in the pop-up (110 to 19.2k) and the pop-up
will disappear.
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Figure 5-1. RS-232C Pop-up.

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

To change the Stop Bits:

1. Touch the field directly to the right of “Stop Bits” on the RS-232C
pop-up menu.

2. When the new pop-up appears, select eithér5, or 2 Stop Bits to
identify the end of the character. The pop-up will disappear, placing
your selection in the appropriate field.

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

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

HP-IB and RS-232C
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1. Touch the field directly to the right of “Parity” on the RS-232C
pop-up menu.

2. When the pop-up appears, select eitlene, Odd, or Evento
match the parity of the external device. After you make your
selection, the pop-up disappears.

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

Protocol Protocol governs the flow of data between the instrument and the external
device. To change the protocol:

1. Touch the field directly to the right of “Protocol” on the RS-232C
pop-up.

2. When the pop-up appears, select:

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

-With a full 5-wire interface, selectinjoneallows a hardware
handshake to occur. With a hardware handshake, hardware signals
control data flow. The HP 13242G cable allows the HP
16500A/16501A to support hardware handshake.

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

After you make your selection, the pop-up disappears.

3. TouchDonewhen you are finished setting up the RS-232C
configuration pop-up.
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I
Configuring the To configure the HP-IB or RS-232C interfaces for a controller or a printer,

Interface for a first select theSystem Configurationmenu. Then touch the appropriate
field for the interface you want to configure (RS-232C or HP-IB). When

Controller or a the pop-up appears, touch the field at the top of the pop-up to switch

Printer between a printer and a controller configuration. Whenever you change

the configuration for one interface, the other interface automatically
changes to the opposite configuration.

For example, to configure the HP-IB interface for a printer:
1. Select the&system Configurationmenu and touch thelP-IB field.

2. When the pop-up appears, touch the field displayifglB
Connected to: Controller and it changes tbiP-1B Connected to:
Printer . At the same time, the RS-232C interface automatically
changes from a printer to a controller configuration.

( System ] (Pnnflguratin@ l Print
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Haster Frame
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tot Controller eyboard
35 MHz STATE | tor Controlier
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f
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Figure 5-2. HP-IB Printer Configuration.

The HP-IB printer must be set tdsten Always for the HP-IB interface.

In this mode, no HP-IB addressing is necessary, so the HP-IB address
field is not displayed. Three additional fields then appear to allow you to
select the printer type, character width, and page length.
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To return to the HP-IB controller interface:

1. Touch the field displayinglP-1B Connected to: Printer and it
changes back tblP-IB Connected to: Controller. Automatically,
the RS-232C interface switches back to a printer configuration.

2. TouchDoneand the HP-IB pop-up disappears.



The Optional HP 16501A Expansion
Frame

The HP 16501A Expansion Frame has been developed to extend the HP
16500A Logic Analysis System beyond its present five-card limit and
meet the anticipated need for systems requiring more than five slots.

This chapter explains the features, components, and system configuration
of the HP 16501A. There are sections explaining and illustrating
module-to-module system arming and triggering, as well as an interframe
arming/triggering block diagram. In addition, this chapter contains a
detailed explanation of how to connect the HP 16501A to the HP 16500A.

Features Adding the HP 16501A to the HP 16500A creates a tightly coupled two
frame, nine-card system fully controlled by the HP 16500A. A single
power switch (located on the HP 16500A front panel) turns on both
mainframes. The HP 16501A offers inter-frame module arming/triggering
capabilities with a 10 nanosecond time correlation between modules.

Component The HP 16501A Expansion Frame consists of the HP 16500A system

Details package, card cage, rear panel, power supply, and fans. Included as part of
the HP 16500A system package are two PC boards which enable you to
connect the HP 16501A to the HP 16500A.

Expansion Frame The expansion frame cotnrol board, which occupies the bottom slot in the
Interface Board HP 16501A card cage, uses a buffering scheme to pass signals between
the mainframe interface board and the HP 16501A back plane. It contains
circuitry which controls external arming selection and enables an HP
16501A card to drive an output dedicated to triggering other instruments.
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Main Frame The main frame interface board, which occupies one of the five card slots
Interface Board in the HP 16500A mainframe, has two functions:

« To pass signals between the HP 16500A rear panel and the
expansion frame interface board.

« To capture and correlate all trigger signals generated by both the HP
16500A and the HP 16501A.

System The expansion frame interface board is connected to the main frame

Configuration interface board through a 68-pin flat cable. In addition to the HP 16500A
rear panel signals, the cable incorporates control signals which allow the
CPU to communicate with and control the expansion frame interface
board. Ground lines separate signal lines within the cable to prevent
cross-coupling or soft failures. The cable is externally shielded to reduce

RFI emissions. Figure 6-1 shows one of the possible connection
configurations.

(GD>o g
- o . f

HP 16500A HP 16501TA

16515E64

Figure 6-1. Possible Connection Configurations.
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System Arming
and Triggering

Module-to-module arming within the HP 16501A follows the arming
specifications for the HP 16500A in that any module may arm any other
module. The maximum intermodule arming level is five.

When the HP 16501A is attached to the HP 16500A, the resulting HP
16500A/16501A system operates as a single frame. The HP 16500A and
HP 16501A may receive only one external arming signal from the other
frame. Figure 6-2 shows how module-to-module arming is selected.

HP 16500A HP 16501A
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]
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Figure 6-2. Module-to-Module Arming.

The HP 16500A mainframe may use only two external arming signals:
any module in the HP 16501A expansion mainframe or the rear-panel
BNC. The arming signal can come from three sources:

« Any module in the HP 16500A mainframe.
« Any module in the HP 16501A expansion mainframe.
« From the rear-panel Port In BNC.

The arming signal from the HP 16501A is applied to the arm-out/trigger
line dedicated to the slot occupied by the Mainframe Interface board
(A-E). The external source has its own separate line.

Any card in the HP 16500A mainframe can be armed from its external
inputs or from one of the other three cards in the HP 16500A mainframe.
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The HP 16501A expansion mainframe may use only one external arming
signal. The arming signal for any module can come from two sources:

+ Any module in the HP 16501A expansion mainframe.

+ From a single module or the Port In BNC in the HP 16500A
mainframe.

Any module in the HP 16501A expansion mainframe may be armed from
a single HP 16500A module or from one of the other four modules in the
HP16501A expansion mainframe.

To summarize, the arming triggers available for output from the HP
16500A/16501A are:

- HP 16500A

- Module A through Module E.
- Port In BNC.

- HP 16501A

- Module F through Module J.

% Only the HP 16500A has a Port Out BNC. There is no Port Out BNC on
Note the HP 16501A. The Port Out signals from module F through module J
use the Port Out BNC on the HP 16500A.

For detailed information about how to make intermodule measurements
using the HP 16500A/16501A, please see Chapter 12.
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Connecting the The optional HP 16501A Ex