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Chapter 1

Getting Started

Using This Chapter

Mainframe
Description

Optional Mainframe
Memory

*

This chapter describes the HP E1300A/E1301A Mainframe, defines the
instrument concept, and explains how plug-in modules are designated as
instruments in the mainframe. This chapter also contains introductory
programming examples showing how to read and set the mainframe’s clock and
calendar. This chapter contains the following sections:

® Mainframe Description .................cooiiiinin..... 1-1
® Instrument Definition .................................. 13
® Introductory Programming Examples .................... 1-4

The HP E1301A mainframe contains a front panel keyboard and display; the
HP E1300A has no keyboard or display. Otherwise, there is no conceptual
difference between the two mainframes. Both models provide a terminal based
user interface (Display Terminal Interface) through the built-in, or optional
plug-in serial interfaces. The front panel keyboard and display are discussed in
Chapter 2 of this manual. The Display Terminal Interface is discussed in
Chapter 3.

The mainframe handles such high level operations as language translation of
IEEE-488.2 Common Commands and SCPI (Standard Commands for
Programmable Instruments) commands; module-to-module synchronization;
and memory management. When installed in the mainframe, SCPI-compatible
register-bascd plug-in modules behave as independent instruments operating
under control of SCPI commands and Common Commands. Plug-in modules
that are not SCPI-compatible must be programmed at a register level (see the
VXI:REG:WRITE and VXI:REG:READ? commands in Chapter 5 of this
manual for more information). Figure 1-2 shows the HP E1300A/E1301A
Mainframe’s A- and B-size plug-in module slots, HP-IB connector, RS-232
port, and input/output ports,

The mainframe comes from the factory with 256 kBytes of non-volatile memory
(RAM) for reading storage. You can install up to 2 MBytes of optional RAM.
The HP E1320A provides 500 kBytes while the HP E1321A provides 1 MByte of
memory. Optional RAM replaces the standard memory and is not in addition to
it (c.g. the mainframe with an optional 1 Mbyte module has 1Mbyte available).

HP-IB is Hewlett-Packard’s implementation of IEEE Std 488.1-1978.
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_Trig Out: Allows an instrument to output a negative-going pulse to indicate the
occurrence of some event such as closing a channel on a Switchbox Instrument.
The signal levels are standard TTL (OV to 5V). This pulse can be used to
synchronize external equipment to the instrument (see Chapter 5 for examples).
You direct the pulse from the appropriate instrument to the Trig Out port using
the OUTP:STAT ON command.

Pacer Out: Allows you to output a square wave signal to trigger or pace extcrnal
equipment such as scanners or voltmeters. You can control the period of the
square wave signal and the number of periods output. The signal levels are
standard TTL (OV to 5V). Refer to Chapters 4 and 5 for more information on
the Pacer.

Event In: Allows an instrument to be armed or triggered from an external
negative-going signal. The signal levels are standard TTL (0V to 5V). Use an
instrument’s ARM:SOUR:EXT command or the TRIG:SOUR:EXT command
to direct the Event In port to that instrument.

RS-232: Serial interface provides a user interface using a terminal or a
computer running terminal emulator software. The user interface provides the
functionality of the HP E1301’s keyboard and display. If present, the optional
IBASIC interpreter can be configured to control the RS-232 port.

Figure 1-1. Mainframe Features
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Instrument
Definition

SCPI-compatible plug-in modules installed in the mainframe are treated as
independent instruments each having a unique secondary HP-IB address. As
shown in Figure 1-3, each instrument is assigned a dedicated error queue, input
and output buffers, status registers and, if applicable, dedicated mainframe
memory space for readings or data. An instrument may be composed of a single
plug-in module (such as a counter) or multiple plug-in modules (for a Switchbox
or Scanning Voltmeter Instrument). In addition, the mainframe contains a
built-in instrument called the System Instrument which has a Pacer for timing
external devices. The System Instrument also can control the built-in RS-232, as
well as up to seven optional HP E1324A plug-in serial interfaces.

Scanning Voltmeter .
Counter Instrument 9 Switchbox Instrument
) Instrument .

(single module} (multiple modules) (multiple modules)
Error Register Error Register Error Register
Status Registers Status Registers Status Registers
Input/Output Buffers Input/Output Buffers Input/Output Buffers

Reading Memory Reading Memory
DISPLAY
TERMINAL
INTERFACE I MA INFRAME
System Instrument |
! !

L U

Pacer Out Port RS232 Event In Port Trigger Out Port

E1300A F 1.2:

Figure 1-2. Instrument Concept
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Instrument Logical
Addresses

Instrument Secondary
Addresses

Unassigned Modules

Instruments are identified by a logical address which directly relates to its
HP-IB secondary address. Instruments come from the factory with a preset
logical address. You can change the factory setting during installation (see the
"HP 75000 Series B Installation and Getting Started Guide" for instructions).

A single-module instrument must have its logical address set to an integer
multiple of 8 (0, 8. 16, 24, ... 240). In a multiple-module instrument, only one of
the modules has a logical address that is an integer multiple of 8. The other
modules in the multiple-module instrument must have consecutive logical
addresses. For example, in a Scanning Voltmeter, if the voltmeter module has a
logical address of 16, the other modules in that instrument must have logical
addresses of 17, 18, 19 and so on. The same applies to the System Instrument
who's logical address fixed at 0. An HP E1324A plug-in serial interface
controlled by the System Instrument would be set to logical address 1. A second
HP E1324A would be set to logical address 2 and so on.

An instrument’s HP-IB secondary address is simply the logical address divided
by 8 (for a multiple-module instrument, the lowest logical address divided by 8).
For example, an instrument with a logical address of 16 has a secondary address
of 02. The secondary address allows access to a particular instrument when
programming via HP-IB. (The System Instrument’s secondary address is 00 and
is the only address that cannot be changed).

An unassigned module in an HP E1300A/E1301A Mainframe is one that does
not have a logical address that is a multiple of 8 (8, 16, 24...240) and is not part
of a Scanning Voltmeter or Switchbox configuration. You can only program
these modules at the register level using the VXI:WRITE and VXI:READ?
commands (see Chapter 5 of this manual for more information on these
commands).

Introductory
Programming
Examples
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This section shows how to send SCPI and Common Commands to the
mainframe’s System Instrument and how to read data back. The following
assumes that you send the commands or read the data over HP-IB. To send
SCPI commands or to read data, specify the:

Computer’s HP-IB interface address
Mainframe’s HP-IB primary address
Instrument’s HP-IB secondary address

SCPI command string or Common Command

For instruments in the mainframe, the primary address is the same as the
mainframe address (i.e., the factory setting is 09). The instrument’s secondary
address is simply the logical address divided by 8 (e.g., logical addresses of 8, 16,
24, or 32, result in secondary addresses of 01, 02, 03, or 04, respectively).



Example: Reading the Time

Example: Setting the Time

Example: Reading the Date

Example: Setting the Date

This program reads and prints the time from the System Instrument’s internal
clock. The computer used in the example is an HP Series 200/300 computer with
HP BASIC as the program language. The computer interfaces to the mainframe
using the Hewlett-Packard Interface Bus (HP-IB). The HP-IB interface select
code is 7, the HP-IB primary address is 09, and the HP-IB secondary address is
00 (System Instrument). Resulting in a combined address of 70900.

10 OUTPUT 70900;"*RST" Reset System Instrument using

Common Command

20 OQUTPUT 70900;"'SYST:TIME?" Send SCPI query command to
’ retumn time
30 ENTER 70900; H,M,S Place hour in H, minutes in M,
seconds in S
40 PRINT HM,S Print time
50 END
Typical response: +16, +15, +30  (4:15:30 PM)

Set the clock using the 24 hour hour,minute,second format. Execute the
following line to set the time to 14,00,00 (i.e., 2:00:00 PM).

SYST:TIME 14,00,00

This program reads and prints the date stored in the mainframe’s internal
calendar.

10 OUTPUT 70900;"SYST:DATE?" Send SCPI query command to
return date

20 ENTER 70900; Y,M,D Place year in Y, month in M,
dayin D

30 PRINT Y,M,D Print date

40 END

Typical response: + 1989, +9, +16  (September 16, 1989)

Set the date using the YYYY,MM, DD format. Executing the following line sets
the date to 1990,1,13 (January 13, 1990).

SYST:DATE 1990,1,13
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Chapter 2

Using the Front Panel

Using this Chapter This chapter shows you how to use the HP E1301A Mainframe’s front panel
keyboard and display to operate instruments in the mainframe. It contains the
following sections:

® Front Panel Features ....................ociiinnin... 2-1

® UsingMenus .......oiutiiiiiiiiiiiii i, 2-2

e ExecutingCommands .......................oooiiiia... 2-9

® KeyDescriptions ...........c.oiiiiiiieiiiiininnin... 2-10

® InCaseof Difficulty ................................... 2-12

® InstrumentMenus ...............oiiiiiiiiiiiiiiin... 2-13
L
Front Panel Figure 2-1 shows the front panel’s QWERTY keyboard and the dedicated key
Features groupings. The tutorials in this chapter show how to use most of the dedicated

keys. See “Key Descriptions” near the end of this chapter for a complete
description of each dedicated key.

Display Control and
2-Line X 40 Character Display Menu Keys Editing Keys

HEWLETT HP 758
PADKARD sriEs 8

A

(— JECIT(Z2T7 CIBASICE)

Sele:t AN irnstrument, @
SVSTiEM UDLTHTR SUITEH IBHSIC @
= =D
B O »H o gam mmﬁuﬂm
ODDO00DD00000DDE ®
ﬁﬁ---gg------n- l
Instrument
m_nmnmmmmumunnncmw
[ ﬁ:ﬂ\\
T L
QWERTY Keyboard

Figure 2-1. Front Panel Features
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Using Menus

A 60-Second Menu
Tutorial

2-2 Using the Front Panel

You can access a System Instrument menu and a variety of other instrument
menus (depending on installed instruments) from the front panel. These menus
incorporate the most used functions but do not provide access to all of the
instrument commands. If a particular function is not available from a menu, you
can type the corresponding command string and execute it from the front panel.
See “Executing Commands” later in this chapter for more information.

When you select an instrument, you are assigning the keyboard and display to
that instrument. This means that any menu operations, commands executed or
recalled, errors displayed, etc. pertain only to that instrument. Front panel
operation of an instrument is independent from other instruments and
independent from the remote operation of the instrument. To operate another
instrument from the front panel, you must select that instrument.

Seleect an instrument. -
SYSTEM VOLTMTR SWITGCH

Note: Typical instruments shown. Actual choices depend on installed instruments
E1308.81 F.2.2

Figure 2-2. Select an Instrument Menu

Following the power-on sequence or a system reset the display shows the Select
an instrument menu (sce Figure 2-2) which lets you select one of the instruments
listed.

The menu keys are located directly below the display. To select a displayed
menu choice, press the function key (f1 - f5) directly below the choice. This
chapter shows key labels in bold text.

e When there are more than five menu choices, an arrow appears on the
right side of the display. Press More to display the next group of choices.
By repeatedly pressing More you can display all groups of choices. After
you have displayed all groups of choices, pressing More again returns to
the first group of choices.

e When the display is requesting information (input prompt) such as Enter
the device’s logical address, just type the information and press Return.

If you press the wrong menu key and do not want to enter the
requested information, you can escape the input prompt and stay at
the same menu level by pressing ESC or Prev Menu.

If you make an incorrect entry in response to an input prompt, the
top line of the display will show an error message. When this
happens, just select that menu choice again (f1 - f5 keys), re-type the
correct information, and press Return.



® Press Prev Menu to return to the previous menu within an instrument
menu or escape from an input prompt. Press Select Instr to return to the
Select an Instrument menu. Note that when you leave an instrument and
return later, you return to the same menu location you were when you
left. In addition, any other displayed information (instrument responses
or commands being entered) will also be displayed when you return.

® In addition to the menu keys, Clear Instr and Reset Instr are helpful
when operating an instrument. Clear Instr clears the instrument’s front
panel input and output buffers (remote buffers are not cleared) and
returns to the top level of the instrument menu. Press Clear Instr
whenever an instrument is busy, is not responding to front panel control,
or to abort a command being entered from the front panel. Reset Instr
clears all front panel and remote input and output buffers and resets the
instrument.

Using the System  The System Instrument menu allows you to:
Instrument Menu

Set or read the system HP-IB address

Reset (reboot) the mainframe

Display the logical addresses of installed instruments
Display information about installed instruments

How to Set or Read the System HP-IB Address

SELECT AN INSTRUMENT..
SYSTEN

CONFIG? HP-1B

SYSTEM..8:
RERD SET

HP RETURN
Typical HP_IB address Enter new HP_IB address, press

(range=1-30, e.g. @8)

N
SYSTEM_8:<+9_ SCPI command used:
RERD SET SYST: COMM: GPIB: ADDR<address>

SCPI conmand used: E1300A F.2. A
SYST: COMM: GPIB: ADDR?
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(~ )
How to Reset the System
SELECT AN INSTRUMENT..
SYSTEN é
CONFIG? HP-IB RESET é

SCPI command used:
DIAG: BOOT

Note: The RESET menu selection is equivalent to the DIAG:BOOT command which has the same effect as cycling power to the mainframe.
Pressing Reset Instr from the System Instrument menu is equivalent to executing the *RST command which resets the System Instrument.
J

\.
~ - : - R
How to Display Logical Addresses or Instrument Information

SELECT AN INSTRUMENT._
SYSTER

CONFIG? HP-IB

SYSTEM_8:
LADDS DEVICE

S
Typical Legical ﬁ
Enter device’s

Addresses
logical address {(e.g. 8)

N\
SYSTEN_0:¢0. ¢8.+16§

LADDS DEYICE RETURN
Manf
SCPI command used: Bevice’s anfacturer l-Solgltczl DAddress of
YX1: CONE:DLADD? Logical Address (4095=hp) ° eviee

Display #1 (typical) SYSTEH_§: +8,+8.44895,+65344,-1,+0,REG,

System Instrument’s Model Device Slot UDevice
Logical Address Code Numer* Class
Memory  Memory Memory Self-test
Offset(Hex) Size(Hex) Pass or Fail

Space

| /

Display #2 {(typical) l Y
(repeatedly press @tc access) SYSTEH_8: ALE.SHESEPEBEE, SHOREEEREE , READY

Flelds Reserved
Dev ‘s Name and Secondary Address
for Future Use Seecloi\edasry Address = Logicay\ Address & 8)
Display #3 (typical) 7 N\
SYSTEM_@8: "*'>.''*',"’"’, ' 'YOLTHTR INSTRLLED AT| SECONDARY ADOR 1

(repeatedly press to access)

SCPI command used:
VX1: CONF: DLIS?<adar> EL300A f.2.c

¥-1 indicates the numher is urknown
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Using the Other  The instrument menus allow you to access the most-used instrument functions
Instrument Menus  or to monitor an instrument (monitor mode) while it is being controlled from
remote. We’ll use the Switchbox menu to show you how to use the instrument
menus. Menus are available for many but not all instruments. See “Instrument
Menus”, later in this chapter, for more information on a particular instrument’s
menu. The Switchbox menu allows you to:

Open and Close Channels

Scan Channels

Display Module Type and Description
Monitor a Switchbox

Reset a selected switch module

Selecting the Switchbox  To select the Switchbox, press the function key (f1 - £5) directly below the word
SWITCH in the “Select an instrument” menu. (If the “Select an instrument”
menu is not being displayed press Select Instr.)

Note After you press the function key below the word SWITCH, the top line of the
display may show: “Select SWITCH at logical address:_” while the bottom line of
the display lists two or more logical addresses. This means more than one
Switchbox is installed in the mainframe. To select one of the Switchboxes, press
the function key directly below the corresponding logical address.

The charts on the following pages show how to use the Switchbox menu. Keep
the following points in mind when using the menu:

e The card number identifies a module within the Switchbox. The module
with the lowest logical address is always card number 01. The module
with the next successive logical address is card number 02 and so on.

e The @ character is required preceding a channel list when executing a
Switchbox command from the front panel or remote. When entering a
channel list in response to a menu prompt however, do not precede it
with the @ character. Doing so causes a syntax error.
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\
How to Open/Close Channels
Switchbox instrument at logical add-ess 16
(Secondary address = 02)
7
SHITCH_16: .
MONITOR OPEN CLOSE SCRN CARD 9
73]
SWITCH_16: ENTER CHANNEL LIST SUITCH_18: ENTER CHRNNEL LIST
ENTER CHANNEL LIST AND PRESS Return ENTER CHANNEL LIST AND PRESS Return
(e.g.. 182 for channel P2 on card #1) (e.g.. 1@2 for charmmel @2 on card #1)
SCPI command used:
SCP! command used: .
k OPEN <channel_list> CLOS <channel_list>
it ot J
How to Scan Channels 7
SWITCH_16: _
HONITOR OPEN  CLOSE SCAN  CARD —>
SHITCH_16: _
SET_UP STEP
(<]
PRESS f2 TO ADVANCE TO NEXT CHANNEY
SWITEH_16: ENTER CHANNEL LIST (i e . trigger the instrument)
ENTER CHANNEL LIST AND PRESS Return SCPlcommand used:
(e.g., 189:115 to scan channels 00 to 15 on card #1) TRIG
SCP! commands used:
TRIG: SOUR HOLD
SCAN<channel_list>
\_ INIT

2-6 Using the Front Panel



How to Display Monitor Type, Description, or Reset Module

SHITCH_16: _
HONITOR OPERN CLOSE SCAN

CRRD —

SWITCH_16: _
TYPE? DESCR? RESET

@O @

l

SWITCH_16: ENTER CARD NUNBER

|

ENTER CARD NUMBER AND PRESS Return

(s.g..

SWITCH.16:

ENTER CARD NUNBER

1 is for card #1) Model Number
l Serial Nurmber

SWITCH.16: HEWLETT-PRCKARD,E1345R.@.R.00

TYPE DESCR

/

SCPI command used:

SYST: CTYP?<number>

Module Revision Code

I

ENTER CARD NUMBER AND PRESS Return
{e.g.. 1 is for card #1)

SCPIcommand used:
SYST. CPON<number>

SHITCH_16: ENTER CARD NUMBER

J

ENTER CARO NUMBER AND PRESS Return
(e.g.. 1 is for card #1)

TYPE DESCR

SWITCH.16: ’'16 CHRNNEL RELAY HUX’

SCPl command used:
SYST: COES?<number>

EI1300A F.2.0

How to Select Monitor Mode

SHITCH_16:
MONITOR

OPEN CLOSE  SCAN  CARD —>

SHITCH.1G: ENTER CRRD NURBER OR AUTO

ENTER CARD NUMBER or
TYPE AUTO AND PRESS RETURN

SUITCH.16: CHAN: .
RERD SET

s e - 4 . B . ..

SCPI commands used:

DISP: MON: CARD<number>
DISP: MON: STAT ON

E1360A F.2.d
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Monitor Mode

Note

Reading Error Messages

Monitor mode displays the status of an instrument while it is being controlled
from remote. Monitor mode is useful for debugging programs. You can place an
instrument in monitor mode using front panel menus, or by executing the
DISP:MON:STAT ON command from the front panel or by remote. (Executing
the remote DISP:MON:STAT ON command is the only way to assign the
display/keyboard to an instrument from remote.) Pressing most front panel keys
will automatically exit monitor mode and return to the instrument menu.
However, you can use the left and right arrow keys in monitor mode to view long
displays.

Enabling monitor mode slows instrument operations. If the timing or speed of
instrument operations is critical (such as making multimeter readings at a
precise time interval), you should not use monitor mode.

Table 2-8 shows the status annunciators that may appear in the bottom line of
the display in monitor mode. Some instruments also have device-specific
annunciators (sec the plug-in module manual for more information).

Table 2-1. Monitor Mode Display Annunciators

Annunciator Description
mon The instrument is in monitor mode
bsy The instrument is executing a command
err An error has occurred (see “Reading Error

Messages” below)

srq A service request has occurred

Whenever the display is showing the err annunciator, an error has occurred for
the instrument being monitored. You can read the error message, although
doing so cancels monitor mode. To read an error message, press the following
keys:

JEIE e

2-8 Using the Front Panel

The error message will be displayed in the top line of the display. To see if
another error was logged, repeat the above keystrokes or press:

G

After you have read all the error messages, executing the SYST:ERR?
command causes the display to show: + 0 No error. After reading the error
message(s), press f1 to return to monitor mode.



Executing
Commands

Editing

From the front panel, you can type and execute IEEE 488.2 Common
Commands and SCPI Commands for the instrument presently selected by the
Select an instrument menu. (However, you cannot execute a command when the
display is requesting that you input information.) This is particularly useful for
accessing functions not available in an instrument’s menu. For example, the
System Instrument contains a Pacer that can be programmed to output a square
wave signal on the mainframe’s Pacer Out port. From the System Instrument
menu, you can program the Pacer to output 10 square wave cycles with a period
of 1 second each by typing the following commands and pressing Return after
each command (see Chapter 3 for more information on the Pacer).

SOUR:PULS:COUN 10
SOUR:PULS:PER 1
INIT:IMM

TRIG:SOUR IMM

As another example, after selecting the Switchbox, suppose you must set up and
execute a scan list with automatic advance (automatic advance is not available
from the menu). You can do this by typing the following command string and
pressing Return (notice that by linking the commands together with a semicolon
and colon you need press Return only once).

TRIG:SOUR IMM;:SCAN (@100:105);:INIT

The display editing keys (shown on the following page) allow you to edit
user-entered data or commands. When editing, the display is in insert mode.
That is, typed characters will be inserted into the string at the present cursor
position.

Using the Front Panel 2-9



Key Descriptions

Menu Keys

f THRU || 8
Select
Instr

Prev

F
H

Recall
Prev

Recall
Next

ESC

Display Control &
Editing Keys

M

]

2-10 Using the Front Panel

This section explains the function of each of the front panel’s dedicated keys. If
a key is not functional in a particular situation, pressing that key does nothing
except to cause a beep. Users of the optional IBASIC interpreter should refer to
their IBASIC manual set for additional editing functions.

Selects the menu choice displayed directly above each key.
Returns to the Select an instrument menu.

Returns to the previous menu level within an instrument menu or escapes from
an input prompt. When you reach the top of an instrument’s menu, pressing
Prev Menu does nothing except to cause a beep.

The display can show a maximum of five menu choices at a time. When there are
more than five menu choices, an arrow appears on the right side of the display.
Press More to display the next group of choices. By repeatedly pressing More
you can display all groups of choices. After you have displayed all groups of
choices, pressing More again returns to the first group of choices.

Recalls the last command entered from the front panel. After recalling a
command, it can be edited or re-executed. You can recall from a stack of
previously executed commands by repeatedly pressing Recall Prev. When you
reach the bottom of the stack (the last line in the buffer), pressing Recall Prev
does nothing except to cause a beep. Pressing Shift with Recall Prev recalls the
last SCPI command generated by a menu operation. For example, reading the
time using the menus (SYSTEM, TIME, READ) generates and executes the
SCPI command SYST:TIME?. A recalled command can be executed by
pressing the Return key. You can also edit a recalled command before you
execute it.

Accesses commands in the opposite order to that of Recall Prev. Pressing Recall
Next does nothing until you have pressed Recall Prev at least twice.

Performs the same function as Prev Menu.

(Right arrow key.) Moves the cursor one character space to the right while
leaving characters intact. Use the right arrow key to scroll displays that are
longer than the display size. Pressing Shift followed by the right arrow key
moves the cursor to the end of the line. Pressing CTRL followed by the right
arrow key moves the cursor 4 character spaces to the right.

(Left arrow key.) Moves the cursor one character space to the left while leaving
characters intact. Use the left and right arrow keys to scroll displays that are
longer than the display size. Pressing Shift followed by the left arrow key moves



Delete

Back
Space

mo
5 2
a

Shift

Caps
Lock

Instrument Control
Keys

Reset
Instr

Clear
Instr

Other Keys

[IIiiiiiiiiIIIIIIIIIIIIIIII

CTRL

the cursor to the beginning of the line. Pressing CTRL followed by the left
arrow key moves the cursor 4 character spaces to the left.

Erases the character at the present cursor position (for user-entered data only).
Erases the character to the left of the cursor (for user-entered data only).

(Clear-to-end key.) Erases all characters from the present cursor position to the
end of the input line (for user-entered data only). Pressing Shift followed by the
clear-to-end key erases the entire line and moves the cursor to the beginning of
the line.

Selects the upper-case alphabetic characters or the character shown on the top
half of a key. You can cither hold down Shift while pressing another key or press
and release Shift and then press another key.

Sets all alphabetic keys to uppercase (capitals); does not affect the other keys.
To return to lowercase, press Caps Lock again.

Resets only the selected instrument (equivalent of executing *RST). Reset Instr
also clears the instrument’s front panel and remote input and output buffers.
Reset Instr is the only front panel key that can affect an instrument being
operated from remote.

Clears the front panel input and output buffers (remote buffers are not cleared)
of the selected instrument and returns to the top level of the instrument menu.
Press Clear Instr whenever an instrument is busy, is not responding to front
panel control, or to abort a command being entered from the front panel.

End of line. Enters your responses to menu prompts. Executes commands
entered from the front panel keyboard.

Selects alternate key definitions. You can either hold down CTRL while pressing
another key or press and release CTRL and then press another key. These
CTRL key sequences provide short-cuts for some menu key sequences as well as
additional functions not directly available from dedicated front panel keys. For
a complete list of all CTRL key sequences see table 3-3 in the next chapter,

Using the Front Panel 2-11



In Case of Difficulty

Problem:

Problem Cause/Solution:

Error -113 undefined header error occurs after entering
data in response to a menu prompt.

For some commands used by the menus, the data
entered is appended to a command header. For
example, if you enter "1" as the port number for a digital
I/0O module, the command used is
DIG:HAND1:MODE NONE where HAND1 indicates
the port number. If your entry was invalid or incorrect,
error -113 occurs.

Following the power-on sequence or system reset the
display shows:

Configuration errors. Select SYSTEM
Press any key to continue_

An unnassigned device (incorrect logical address) was
detected, or the contents of non-volatile memory may
have been lost, If you cycle power or perform system
reset, the display will show the logical address of the
unassigned device. You can also check the logical
addresses using the CONFIG? -- LADDS branch of the
System Instrument menu. Refer to Chapter 1 of this
manual for a discussion of logical addresses and
unassigned devices.

The display shows: "instrument in local lockout".
Menus seem to work but nothing happens when I reach
the bottom level or try to execute a command.

The front panel has been locked-out (HP-IB local
lockout). You can re-enable menu operation by
cancelling local lockout (from remote) or by cycling
mainframe power.

Display cannot be removed from monitor mode.

Monitor mode was entered from remote
(DISP:MON:STAT ON command) and the front panel
has also been locked out (HP-IB local lockout). Either
cancel the local lockout or execute

DISP:MON:STAT OFF (from remote).

Display shows:

Can not connect to instrument
Press any key to continue_

A hardware or software problem has occured in the
instrument preventing it from responding to front panel
control.

After selecting an instrument the display shows:

busy.

The instrument is busy performing an operation. Press
Clear Instr to abort the instrument operations and
allow the front panel to access the instrument.

Display shows:

Instrument in use by another display.
Press any key to continue_

The instrument has already been selected from the
Display Terminal Interface. An instrument can only be
“attached” to one display at a time. At the terminal,
return to the “Select instrument” menu. The instrument
can now be selected from the Front Panel.
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Instrument Menus This section contains charts showing the structure and content for all front panel
instrument menus. Also shown in the charts are the SCPI or Common
Commands used and descriptions of menu-controlled instrument operations.
This section contains the following charts:

e SystemInstrumentMenu........... ..ol 2-14
® SwitchboxMenu .....oovviirii it ii ittt iieeiann 2-16
e Scanning Voltmeter Menu ...t 2-18
e HP E1326A 5 1/2 Digit Multimeter Menu ................ 2-20
e HP E1328A 4-Channel D/A Converter Menu ............. 2-21
e HP E1330A Quad 8-Bit Digital /OMenu ................ 2-22
e HP E1332A 4-Channel Counter/Totalizer Menu ........... 2-24
o HP E1333A 3-Channel Universal Counter Menu .......... 2-26
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Chapter 3

Using the Display Terminal Interface

Using this Chapter This chapter shows you how to use the HP E1300A and HP E1301A
Mainframes’ Display Terminal Interface (terminal interface) to operate
instruments in the mainframe. The terminal interface uses the built-in RS-232
and/or the optional HP E1324A Datacomm Module to provide all of the
features of the HP E1301A’s front panel, plus comfortable keyboard position
and full screen display. It contains the following sections:

o Terminal Interface Features ............................. 3-2
® Using Menus ......oiiiieiiniiiieeenninnerernnnnees 3-3
® ExccutingCommands ...............c.oiiiiiiiiini.n. 3-13
e General KeyDescriptions ..........covviiiiieeinnnnnn. 3-14
e Using Supported Terminals ...................cviunnn. 3-16
® Using Other Terminals .............coviiineeinnnnnn. 3-19
e InCascof Difficulty ...............coiviiiiinn.t, 3-23
o InstrumentMenus ......... .. i 3-25
Note This chapter discusses using the display terminal interface. It assumes that you

have already connected your terminal and configured it to communicate with
your mainframe. For information on connecting and configuring your terminal,
refer to Appendix C in this manual.
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Terminal Interface Figure 3-2 shows a typical terminal interface display with its function labels

Features across the bottom of the screen. The first five function keys (fl1 through £5) select
instrument menu choices. Function keys f6 through f8 provide menu control and
access to utility functions. The tutorials in this chapter show how to use most of
the menu control and utility function keys. See “General Key Descriptions” near
the end of this chapter for a complete description of each of these key functions.

s a
VOLTMTR_8: Instrument Label

+9.98808BE +@37 V
+2.119064E-801 V
+5.274897E-6801 V
+5.995074E-001 V
v
v

+4 523773E-601
+6 .446466E-801

meas:volt?
+9.9P0PAKE +B37
meas:volt?

+9 ., 90800AE +837
meas:volt?
+1.953125E-863
measvolt?

+2 .847310E +068
abcdef

-113, "Undef ined header"
meas:voltiac? Input Line
+3.621697E-863 U
mneas :fres?,_

Text Output Area

c € <€ <C

Command Entry Line

Prompt Line

N IOk UG e C i O RS TEMP 2 MORE g g UTILS J

Notes: 1. Example screens are from HP AdvanceLink terminal emulator.
2. Later screen examples are shown compressed (only 4 lines tall)
and may show only part of the screen width.

Figure 3-1. Typical Terminal Interface Display
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Using Menus

A System Instrument menu and a variety of other instrument menus (depending
on installed instruments) are available from the terminal interface. These menus
incorporate the most used functions but do not provide access to the complete
functionality of an instrument. If a particular function is not available from a
menu, you can type the corresponding Common Command or SCPI command
string and execute it from the terminal interface. See “Executing Commands”
later in this chapter for more information.

When you select an instrument, you are assigning the terminal interface to that
instrument. This means that any menu operations, commands executed or
recalled, errors displayed, etc. pertain only to that instrument. Terminal
interface operation of an instrument is independent from other instruments and
independent from the remote operation of the instrument. To operate another
instrument from the terminal interface, you must select that instrument.

Select an instrument._

1 SYSTEM ZUOLTHTR & SWITCH ¢! IBASIC il & [ ZUTILS

Note: Typical instruments shown. Actual choices depend on installed instrument

A 60-Second Menu
Tutorial

Figure 3-2. "Select an instrument" Menu

Following the power-on sequence or a system reset, the screen shows the Select
an instrument menu (see Figure 3-2). This menu allows you to select one of the
instruments listed.

The menu select and menu control function keys (usually labeled f1 - f8 on their
key caps) are defined by eight function labels located across the bottom of the
terminal screen. Once you learn how these keys operate, using the menus is easy
(key labels are shown in bold text in this chapter):

To select a displayed menu choice, press the function key (f1 - f5) which
corresponds to the function key label.

® When there are more than five menu choices, function key f6 becomes
labeled MORE. Press MORE to display the next group of choices. By
repeatedly pressing MORE you can display all groups of choices. After
you have displayed all groups of choices, pressing MORE again returns to
the first group of choices.

e Whenever the screen is requesting information (input prompt) such as
Enter the device’s logical address, just type the information and press
Return (may be Enter on a terminal emulator).

If you pressed the wrong menu key and do not want to enter the
requested information, you can escape the input prompt and stay at the
same menu level by pressing ESC or PRV_MENU,

Using the Display Terminal Interface 3-3



If you make an incorrect entry in response to an input prompt, the
bottom line of the Text Output Area will show an error message. When
this happens, just select that menu choice again (f1 - £5 keys), re-type the
correct information, and press Return.

® Press PRV_MENU or ESC to return to the previous menu within an
instrument menu or escape from an input prompt. Press SEL_INST to
return to the Select an Instrument menu (see next item). Note that when
you leave an instrument and return later, you return to the same menu
location you were when you left. In addition, any information below the
Text Output Area will also be re-displayed when you return.

e In addition to the instrument menu keys, CLR_INST, RST_INST and
SEL_INST are helpful when operating instruments. These and other
utility keys are accessed by pressing the UTILS key. See “Executing
Commands” for information on the RCL _.... keys in this menu.

CLR_INST clears the instrument’s terminal interface input and output
buffers (remote buffers are not cleared) and returns to the top level of
the instrument menu. Press CLR_INST whenever an instrument is busy,
is not responding to terminal interface control, or to abort a command
being entered from the terminal interface.

RST_INST clears all terminal interface and remote input and output
buffers and resets the instrument.

SEL_INST returns you to the Select an Instrument menu. Note that

SEL_INST is the key “under” the UTILS key. You can easily return to
the Select an Instrument menu by pressing f8 twice.

(" . )
How to Access the Utility Keys
UOLTMTR_8:
AYIONITOR 7 UDC & VAC o] onM [PrJWRs TEMP 3 MORE [y 3 UTILS |
UYOLTMTR_8:
QRST_INSTZCLR INSTg o  [XERRRCL MENUZRCL_PREV[RCL NEXTESEL_INST
\ S
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Using the System  The System Instrument menu allows you to:

Instrument Menu Set or read the system HP-IB address

Reset (reboot) the mainframe
Display the logical addresses of installed instruments
Display information about installed instruments

How to Set or Read the System HP-IB Address

Select an instrument._

1 SYSTEM ZUOLTMTR & SWITCH 1 IBASIC |

SYSTEM_8:

QCONFIG? 7 HP_IB & RS-232 g TIME |

SYSTEM_B:

! READ = SET & g |

Enter new HP-IB address, press Return
(range =1 through 30)

SCPI command used:
SYST:COMM:GPIB:ADDR <addr>

SYSTEM _B:
+9

- Typical HP-1B address

. READ 2z SET & g |

SCPI command used:
SYST:COMM:GPIB:ADDR?
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How to Reset the System

Select an instrument._

'l SYSTEM ZUOLTMTR & SWITCH ¢l IBASIC [PANMV s 3 @  :UTILS

SYSTEM_8:

ICONFIG? 7 HP-IB g RS-—232 ol TIME [PAERWR DATE 3 MORE [ 3 UTILS

SYSTEM_8:
Press f1 to Reset

I RESET 2 & o  <EEREE 3 MORE [ 3 UTILS

Note: The RESET menu selection is equivalent to executing the DIAG:BOOT command which has the same
effect as cycling the mainframe’s power. Pressing RST_INST from the System Instrument menu is the
equivalent to sending the *RST command to the System Instrument.
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How to Display Logical Addresses and Instrument information

Select an instrument._

bt SYSTEM “UOLTHTIR & SWITCH ¢! IBASIC

SYSTEM_9:

JCONFIG? 2 HP—IB_§ RS-232 ¢ TIME |

SYSTEM_@:

i LADDS _Z DEVICE & o |

Enter device’s logical address and press Return for individual

SYSTEM_B:

+0,+8,+32,+249

flLaDDS ZDEVICE S g

instrument information, or just enter one space and Return, for
information on all intruments.

{In this case, 8 was entered)

SYSTEM_@:

Logical address of selected device

Instrument name

N\
+8, +8, +4895, +65344,-1, +8,REG,A16 , tHAOAODAOA , tHOBAPOBAA , READY , ", """, """, "UOLTHIR
INSTALLED AT SECONDARY ADDR 1°

f1 LADDS 21 DEV ICE _4—\24\1 & 3 GPRU MENUZ UTILS

HP-IB secondary address

Note: For a description of each field of the instrument information, see
VXI:CONF:DLIS? in the SCPI Command Reference section.
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Using the Other  The instrument menus allow you to access the most-used instrument functions
Instrument Menus  or to monitor an instrument (monitor mode) while it is being controlled from
remote. We’'ll use the Switchbox menu to show you how to use the instrument
menus. Menus are available for many but not all instruments. See “Instrument
Menus”, later in this chapter, for more information on a particular instrument’s
menu. The Switchbox menu allows you to:

Open and Close Channels

Scan Channels

Display Module Type and Description
Monitor a Switchbox

Reset a selected switch module

Selecting the Switchbox  To select the Switchbox, press the function key (f1 - £5) corresponds to the label
SWITCH in the “Select an instrument” menu. (If the “Select an instrument” menu
is not being displayed press UTILS then SEL_INST.)

Note After you press the function key for SWITCH, the screen may show: “Select
SWITCH at logical address: _” while the screen labels show two or more logical
addresses. This means more than one Switchbox is installed in the mainframe.

To select one of the Switchboxes, press the function key for the logical address
key label.

The charts on the following pages show how to use the Switchbox menu. Keep
the following points in mind when using the menu:

e The card number identifies a module within the Switchbox. The module
with the lowest logical address is always card number 01. The module
with the next successive logical address is card number 02 and so on.

® The @ character is required preceding a channel list when executing a
Switchbox command from the terminal interface or remote. When
entering a channel list in response to a menu prompt however, do not
precede it with the @ character. Doing so causes a syntax error.
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How to Open/Close Channels

Switchbox instrument at logical address 32
(secondary address =04)

SWITCH 32:%

LMONITOR » OPEN g CLOSE g SCAN

SWITCH_32: SWITCH_32:

Enter channel list Enter channel list

g 2 & o 1 I I - B

SCPl command used: \ Enter Channel List and press Return / SCPI command used:

OPEN <channel_list> (e.g., 102 for channel 2 on card #1) CLOSE <channel_list>
J

\

How to Scan Channels

SUITCH_32:
JRONITOR %4 OPEN g CLOSE gl SCAN
SWITCH_32:
MSET UP & STEP & s
\ Press f2 to advance to the next channel in
SWITCH_32: the Scan List (i.e. to trigger the instrument.)
Enter channel list
1 - - .

Enter Channel List and press Return
(e.g., 100:115 to scan channels 00 to 15 on cardd #1)

J
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How to Display Module Type , Description, or Reset Module

SWITCH_32Z:

PMONITOR % OPEN g CLOSE gl SCAN [REBERERS CARD 2

SWITCH_32:

1 TYPE? 7 DESCR? & RESET _\

l

SWITCH_3Z: SWITCH_32:

Enter card number Enter card number

1 - 1 I I - D
Enter Card Number and press Return Enter Card Number and press Return

SCPI command used:

SWITCH_32:

HEWLETT-PACKARD ,E1345A,8,A.83.60
[l TYPE? 7z DESCR? § RESET g |

SYST:CPON <card_number>

SCPI command used:
SYST:CTYP? <card_number>

.

SWITCH_32:
Enter card number

0 4 & o

Enter Card Number and press Return

|

SWITCH_32:

L1 L1
16 Channel Relay Hux SCPI command used:

-1. TYPE? vi DESCR? ¢ RESET _ SYST:CDES? <card_number>
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How to Select Monitor Mode

SWITCH_32:

(MONITOR 7 OPEN & CLOSE gl SCAN |

SWITCH_32Z:

Enter card number or AUTO
1 - .

Enter Card Number or type
AUTO and press Return

SWITCH_32:

Chan: , , 5 4 5 5 5 5 5 3 5 3
mon card 1

1 -

SCPi commands used:
DISP:MON:CARD <card_number>
DISP:MON:STAT ON

Monitor Mode Monitor mode displays the status of an instrument while it is being controlled

from remote. Monitor mode is useful for debugging programs. You can place an
instrument in monitor mode using terminal interface menus, or by executing the
DISP:MON:STAT ON command from the terminal interface. Pressing most
terminal interface keys will automatically exit monitor mode and return to the
instrument menu. However, you can use the left and right arrow keys in monitor
mode to view long displays.
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Note Enabling monitor mode slows instrument operations. If the timing or speed of
instrument operations is critical (such as making multimeter readings at a
precise time interval), you should not use monitor mode.

Table 3-1 shows the status annunciators that may appear in the bottom line of
the screen in monitor mode. Some instruments also have device-specific
annunciators (see the plug-in module manual for more information).

Table 3-1. Monitor Mode Display Annunciators

Annunciator Description
mon The instrument is in monitor mode
bsy The instrument is executing a command
err An error has occurred (see “Reading Error
Messages” below)
srq A service request has occurred

Reading Error Messages = Whenever the screen is showing the err annunciator, an error has occurred for
the instrument being monitored. You can read the error message, although
doing so cancels monitor mode. To read an error message, type the following
SCPI command (followed by the Return key):

SYST:ERR?

The error message will be displayed in the bottom line of the Text Ouput Area.
To see if another error was logged, repeat the above command by pressing
UTILS, RCL_PREYV, then Return.

After you have read all the error messages, executing the SYST:ERR?
command causes the screen to show: + 0 No error. After reading the error
message(s), press f1 to return to monitor mode.
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Executing
Commands

Note

Editing

From the terminal interface, you can type and execute IEEE 488.2 Common
Commands and SCPI Commands for the instrument presently selected by the
Select an instrument menu. (However, you cannot execute a command when the
screen is requesting that you input information.) This is particularly useful for
accessing functions not available in an instrument’s menu. For example, the
System Instrument contains a Pacer that can be programmed to output a square
wave signal on the mainframe’s Pacer Out port. From the System Instrument
menu, you can program the Pacer to output 10 square wave cycles with a period
of 1 second each by typing the following commands and pressing Return after
cach command (see Chapter 3 for more information on the Pacer).

SOUR:PULS:COUN 10
SOUR:PULS:PER 1
TRIG:SOUR IMM
INIT:IMM

As another example, after selecting the Switchbox, suppose you must set up and
execute a scan list with automatic advance (automatic advance is not available
from the menu). You can do this by typing the following command string and
pressing Return (notice that by linking the commands together with a semicolon
and colon you need press Return only once).

TRIG:SOUR IMM;:SCAN (@100:105);:INIT

The screen editing keys (shown on the following page) allow you to edit
user-entered data or commands. When editing, the screen is in insert mode.
That is, typed characters will be inserted into the string at the present cursor
position.

The key labels shown are found on all HP terminals (except HP terminals
supporting ANSI terminal protocol). See “Using Supported Terminals” for
equivalent key functions on your terminal.
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General Key This section explains the function of each of the terminal interface’s menu, menu
Descri ptions control, and editing keys. If a key is not functional in a particular situation,
pressing that key does nothing except to cause a beep.

Menu and Menu
Control Keys

through Label menu choices for corresponding function keys.

utiLs —— | SEL_INST | Returns to the Select an instrument menu.

i
|l

PRV_MENU] Returns to the previous menu level within an instrument menu or escapes from
an input prompt. When you reach the top of an instrument’s menu, the
PRV_MENU label disappears.

The screen can show a maximum of five menu choices at a time. When there are
more than five menu choices, function key f6 becomes labeled MORE. Press
MORE to display the next group of choices. By repeatedly pressing MORE you
can display all groups of choices. After you have displayed all groups of choices,
pressing MORE again returns to the first group of choices.

UTILS —_— Recalls the last command entered from the terminal interface. After recalling a
command, it can be edited or re-executed. You can recall from a stack of
previously executed commands by repeatedly pressing RCL_PREV. When you
reach the bottom of the stack (the last line in the buffer), pressing RCL_PREV
does nothing except to cause a beep.

UTILS e Accesses commands in the opposite order to that of RCL_PREY. Pressing
RCL_NEXT does nothing until you have presscd RCL_PREYV at least twice.

!I

UTILS Recalls the last SCPI command generated by a menu operation. For example,

reading the time using the menus (SYSTEM, TIME, READ) generates and
executes the SCPI command SYST:TIME?. A recalled command can be
executed by pressing the Return key. You can also edit a recalled command
before you execute it.

£s Performs the same function as PRY_MENU.
Editing Keys

® ]

(Left arrow key.) Moves the cursor one character space to the left while leaving
characters intact.

—

(Right arrow key.) Moves the cursor one character space to the right while
leaving characters intact.

Erases the character at the present cursor position (for user-entered data only).
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Back

Space
Clr—»
End

IIEIIIIIIIIIIIIIIII
Ceps
Lock

Instrument Control
Keys

(oS ] — [

(o5 ] — [CIARsT]

Other Keys

IiiiiiiIIIIIIIIIIIIIIII

Erases the character to the left of the cursor (for user-entered data only).

(Clear-to-end key.) Erases all characters from the present cursor position to the
end of the input line (for user-entered data only).

Selects the upper-case alphabetic characters or the character shown on the top
half of a key.

Sets all alphabetic keys to uppercase (capitals); does not affect the other keys.
To return to lowercase, press Caps Lock again.

Resets only the selected instrument (equivalent of executing *RST). RST_INST
also clears the instrument’s terminal interface and remote input and output
buffers. RST_INST is the only terminal interface key that can affect an
instrument being operated from remote.

Clears the terminal interface input and output buffers (remote buffers are not
cleared) of the selected instrument and returns to the top level of the instrument
menu. Press CLR_INST whenever an instrument is busy, is not responding to
terminal interface control, or to abort a command being entered from the
terminal interface.

End of line. Enters your responses to menu prompts. Executes commands
entered from the terminal keyboard (may be labeled Enter on your terminal
emulator).

Selects alternate key definitions. These CTRL key sequences provide short-cuts
to some of the menu sequences and also provide some functions not directly
available from dedicated terminal keys. Some alternate key definitions are:

CTRL R = Instrument Reset
CTRL C = Clear Instrument
CTRL D = Select an instrument menu.

For a complete list of all CTRL Sequences, se¢ Table 3-3 in this chapter. Users
of the optional IBASIC interpreter should refer to their IBASIC manual set for
additional editing functions.
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Usi ng Su pported The Display Terminal Interface supports several popular terminal brands and
Terminals models. This chapter will show you how to access all of the terminal interface
functions described previously using your supported terminal.

The Supported  The following list names the supported terminals and shows where to go for
Terminals more information. If your terminal isn’t named in this list, see “Using Other

Terminals” in the next section.

Menu tutorial

@ HP700/92 ... i
@ HP700/94 ... e
@ HP700/22 ...t
e HP 700/43 and WYSE WY-30™

Menu tutorial
See page 3-17
See page 3-19

The keyboard guides provided for the listed terminals may be removed or
copied, and placed near your keyboard while you go through the menu tutorial

sections.
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Using the HP 700/22  The HP 700/22 terminal emulates the DEC® VT100® or VT220® terminals.
Some functions of the Display Terminal Interface have been mapped into keys
with other labels. A keyboard map is provided for each of the emulation models.
Use these keyboard maps to help locate the terminal interface functions.

vT100® Key Map  The symbols shown in the upper left corner of key each are now mapped with
the function labeled in the center of each key.

4 ,
Roll Next Insert Delete
Up \ F’ng \ Line JRA ChaL

(1 ' (2 ) ﬁ3 W

Roll Prev Delete

D .
\ Own, LPGgeJ \ Lme;

fo ) { 3
RCL_PREV Clear
L L Line
N Y,

£1405-0L VT100

Selecting VvT100® Mode  To use the HP 700/22 in VT100%® mode, press the Set-Up key and set the
following configuration:

Fields Value
Terminal Mode EM100, 7 bit Ctrls
Columns 80
EM100 ID EM100
Inhibit Auto Wrap YES
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vT220® Key Map  The function keys that are normally labeled £6 through f14 are now labeled:

e G )G e e Mo e

Note

Selecting VT220% Mode

Because the HP 700/22 keyboard has nine function keys in the center of the

keyboard, f4 is mapped twice

The symbols shown in the upper left corner of key each are now mapped with
the function labeled in the center of each key.

\
{ { N 4
Select Insert—Here Remove
Delete Insert Delete
Line Line Char
\_ J \ J \U J
(" N\ N )
Find 8 9
Clear— Prev Next
End Screen Screen
\, J \, / \. J

»

\

E1405~DL V1220

To use the HP 700/22 in VT220% mode, press the Set-Up key and set the

following configuration:

Fields Value
Terminal Mode EM200, 7 bit Ctrls
Columns 80
EM100ID EM220
Inhibit Auto Wrap YES
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Using the WYSE®

Using Other
Terminals

WY-30™

With the WYSE® wy-30™ terminal, some functions of the Display Terminal
Interface have been assigned to keys with other labels. Use this keyboard map to
help locate these functions.

The symbols shown in the upper left corner of key each are now mapped with
the function labeled in the center of each key.

4 ™
' N\ N\ 7 N\ [ ™\

F1 F2 F3 F4

t1/t5 | | f2/¢6 | | 13/¢7 | | 14/18

used Char End used
\, J L J \ 7

4 N\ [ N\ [ N\ [ "
4

5 6 )

insert Delete Clear not
Line Line Screen used

\ w \ o7 \ o \ - o

4 N\ N\ a

2 3 ((ENTER
not Copy Page

used Prt Up
» \.. V4 \. v not
e N\ N\ | used
Page
LDown

Print Page

J \ J
- /
E1405-DL WY30

Where two function key labels are shown, the one following the "/" character is
accessed by pressing and holding the CTRL key while pressing the desired
function key (e.g. to access the f6 function, press CTRL-£2/16).

This section discusses using terminals which are not on the Supported Terminals
list. Primarily this section is to help you use terminals which do not provide
programmable soft keys (function keys). Without this capability, a terminal can
not access the Display Terminal Interface’s menus. Instead, the terminal
interface provides a set of Terminal Interface Commands which allow you to
select instruments by name or logical address. Once selected, you can type
Common Commands or SCPI commands to the instrument. In addition,
keyboard accessible control codes provide display control for terminals which
may not have keys dedicated to those functions.
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What “Not Supported” Strictly speaking, a terminal is not supported if it has not been rigorously tested
Means  With the Display Terminal Interface. There are several HP terminals which may
be compatible with the terminal interface. Terminals such as the
DEC® vT100®, DEC® VT220%, and WYSE® WY-50™, or emulations of these
may also work properly with the terminal interface. If you have one of these
terminals, try it. Here is a list of terminals you should try.

HP 2392A

HP 2394A

DEC® vT100®

DEC® v1220®

WYSE® Wy-50™

HP AdvanceLink terminal emulation software (configure as HP 2392A)

Testing Terminals for  Here is how you test an unsupported terminal for compatibility with the Display
Compatibility Terminal Interface:

1. Connect your terminal and configure its communication parameters to
match the mainframe’s serial interface (see Appendix C)

2. With your terminal turned on and set to “remote mode”, turn on the
mainframe. After the mainframe power-on self-test, the display interface
sends sequences of characters to your terminal which should cause it to
return its identification. If the terminal ID matches one in a list kept by
the terminal interface, it will send character sequences to program the
function keys and their labels.

3. If you now see the “Select an instrument” prompt and the “Select an
instrument” menu labels, your terminal is ready to try. Go to the
beginning of this chapter and try the menus.

4. If you see only the “Select an instrument” prompt without the “Select an
instrument” menu labels, your terminal did not return a recognized ID.
To set the terminal type manually, type the Terminal Interface Command:

ST HP (followed by Return for HP terminals)

ST VTIO(()) léfollowed by Return for vT100® emulators)
ST VT22(()) léfollowed by Return for vT220® emulators)
ST WYS];));O (followed by Return for WY-30% emulators)
ST WYSE(‘,);O (followed by Return for WY-50™ emulators)

NOTE You can type "ST" without arguments at the "Select an Instrument” menu. The
display terminal will attempt to identify the terminal that is connected. This is
particularly useful if you are hooking a terminal to a system which already has
power, since you do not need to cycle power and wait for the system to reboot.
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Using a Terminal
Without Menus

Selecting Instruments

Si

SA

If you now see the “Select an instrument” menu labels:

Go to the beginning of this chapter and try the menus.
or
Turn the mainframe off and then on again.

You can still control instruments installed in your mainframe without using the
terminal interface menus. In this case you will send Common Commands and
SCPI commands to your instruments by typing them on your terminal keyboard,
or through a computer interface.

To send commands to, and receive responses from an instrument, you must first
select that instrument. Two commands are provided to select instruments. They
are; SI (Select Instrument), and SA (Select Address). These commands only
work from the “Select an instrument” prompt. The commands can be typed in
upper case or lower case.

SI selects an instrument by its name, exactly as it would appear in the “Select an
instrument” menu (see Table 3-2). If your mainframe has more than one
instrument with the same name, follow the name with a comma (,) and the
desired instrument’s logical address. Here are some examples of SI commands:

si voltmtr (selects a voltmeter instrument)

si switch (selects a switchbox instrument)

SI SWITCH (same as above)

si switch,16 (selects switchbox at logical address 16)

Table 3-2. Instrument Names for the S| Command

Menu Name Instrument
SYSTEM The System Instrument (built-in to the mainframe)
VOLTMTR HP E1326A Standalone, or HP E1326A Scanning
Voltmeter Modules
SWITCH Switchbox composed of one or more HP
Multiplexer Modules
DIG_V1/O HP E1330A Quad 8-Bit Digital Input/Output
Module
IBASIC Optional IBASIC interpreter
COUNTER HP E1332A 4-Channel Counter/Totalizer, or HP
E1333A Universal Counter Modules
D/A HP E1328A Digital to Analog Converter Module

SA selects an instrument by its logical address. For multiple module
instruments, use the logical address of the first module in the instrument. For
example; SA 8 selects the instrument at logical address 8. When you have
selected an instrument, the terminal interface will respond with an instrument
prompt which is the instrument’s menu name followed by its logical address
(e.g. VOLTMTR 8:).
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To get a list of the logical addresses used in your mainframe, send the SCPI
command VXI:CONF:DLAD? to the System Instrument. Then to determine
what instrument is at each logical address, send the command

VXI:CONF:DLIS? n for each logical address in the list (where n is a logical
address) .

Returning to the “Select an  To return to the “Select an instrument” prompt, press and hold the CTRL key
Instrument” Prompt  then press D.

Control Sequences for  The terminal interface provides the keyboard control sequences listed in Table
Terminal Interface Functions  3-3. These can be thought of as keyboard short-cuts for compatible terminals
(those which provide menu capability). Only those functions in the table which
are shaded, operate for “UNKNOWN?” terminal types (those which do not
support menus). An “UNKNOWN?” terminal type has very limited editing
capability. It will not support the EDIT mode for the optional IBASIC
interpreter. In the following table, + = IBASIC only, ¥ = Front Panel only.

Table 3-3. Control Sequence Functions

Del char Delete character at the cursor position CTRL-X
Clr »end Clears line from cursor position to end of line CTRL-L
Clear line Clears line regardless of cursor position CTRL-U
Insert line 1 Inserts a blank line at the cursor position CTRL-O
Delete line t § | Deletes the line at the current cursor position | CTRL-DEL
End of line Move cursor to the end of current line CTRL-Z
Start of line Move cursor to the beginning of current lme CTRL-A
Return | Terminates user entry S CTRL-M
RCL_MENU | Recalls the last command executed via the CTRL-W
menu keys
RCL PREV:;;, Recalls the last several commands cxecuted CTRL-F
via user input = »
RCL_ NEXT """ | After RCL_PREV, RCL NEXT may be | crrRLB
.. .| usedtomove forward through the recalled Lo
. | commands , -
SEL_INST’ - | Return to “Select an instrument” ﬁ"iénu | CTRL-D
CLR_INST | Clear instrument’s input and output buffers CTRL-C
RST INST Like CLR_INST plus clears o CTRL-R
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In Case of Difficulty

Problem:

Problem Cause/Solution:

Error -113 undefined header error occurs after
entering data in response to a menu prompt.

For some commands used by the menus, the data
entered is appended to a command header. For
example, if you enter "1" as the port number for a digital
I/0 module, the command used is
DIG:HAND1:MODE NONE where HAND1 indicates
the port number. If your entry was invalid or incorrect,
error -113 occurs.

Following the power-on sequence or system reset the
display shows:

Configuration errors. Select SYSTEM
Press any key to continue_

An unnassigned device (incorrect logical address) was
detected, or the contents of non-volatile memory may
have been lost, If you cycle power or perform system
reset, the display will show the logical address of the
unassigned device. You can also check the logical
addresses using the CONFIG? -- LADDS branch of the
System Instrument menu. Refer to Chapter 1 of this
manual for a discussion of logical addresses and
unassigned devices.

The display shows: "instrument in local lockout".
Menus seem to work but nothing happens when I reach
the bottom level or try to execute a command.

The terminal interface has been locked-out (HP-I1B
local lockout). You can re-enable menu operation by
cancelling local lockout (from remote) or by cycling
mainframe power.

Display cannot be removed from monitor mode.

Monitor mode was entered from remote
(DISP:MON:STAT ON command) and the terminal
interface has also been locked out (HP-IB local
lockout). Either cancel the local lockout or execute
DISP:MON:STAT OFF (from remote).

Display shows:

Can not connect to instrument
Press any key to continue._

A hardware or software problem has occured in the
instrument preventing it from responding to terminal
interface control.

After selecting an instrument the display shows:

"busy".

The instrument is busy performing an operation. Press
Clear Instr to abort the instrument operations and
allow the terminal interface to access the instrument.

Display shows:

Instrument in use by another display.
Press any key to continue_

The instrument has already been selected from the
Front Panel. An instrument can only be “attached” to
one display at a time. At the Front Panel, press Select
Instr. The instrument can now be selected from the
terminal interface.
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Notes

3-24 Using the Display Terminal Interface



Instrument Menus

This section contains charts showing the structure and content for all terminal
interface instrument menus. Also shown in the charts are the SCPI or Common
Commands used and descriptions of menu-controlled instrument operations.
This section contains the following charts:

System Instrument Menu . ...t 3-26
SWItCHDOX MENU ..\ viree et ceieeiie i ienaansaaens 3-28
Scanning Voltmeter Menu ....... ..ottt 3-30
HP E1326A 5 1/2 Digit Multimeter Menu ................ 3-32
HP E1328A 4-Channel D/A Converter Menu ............. 3-33
HP E1330A Quad 8-Bit Digital /OMenu ................ 3-34
HP E1332A 4-Channel Counter/Totalizer Menu ........... 3-36
HP E1333A 3-Channel Universal Counter Menu .......... 3-38

Using the Display Terminal Interface 3-25



Suryeyspuey a1em1jos JIOX /NOX S1qesi(d
Suryeyspuey aremijos JJOX /NOX SRIqel
2d £y Suroed Juarind pesy

$31q 8 O3 Yipim B1ep 34} 519§

$31qQ L O3 YIpia B1Ep 3Y) 325

Uipla 31Q BIBP JUILIND pedy

suou 0} Kued 20BJI93U] [BIISS 3Y) S19S
0152 03 Ajzed 208JI2)UT [BLIIS AU} $)25

auo 03 Kured 20BJI2)UI [BLISS 9Y3 S198

ppo 01 Kured aoe)I93Ul [BLISS 2Y) 519G

u2a2 03 Ljued 208LI2)UI [BLIIS 9} S19S

3d£y fyed jusrind pedy

00261 O3 2181 pneq 92eJ12)Ul [BLIS 3] $)98
0096 0} 91eI pneq IIBJIIUI [BLIIS Y3 S19S
00%Z 01 916X phieq 32BJISIUI [BLIIS 3] $13G
0021 ©3 938I pneq 20BJI2)Ul [BLI3S 3]} S)9S
00€ 01 eI prneq 2IEJI) UL [BLISS Y} S19§

911 pheq JUSLIND pedy

ssaxppe (I-dH sAeldsiq

(s1re1ap 10J 20UIISYTY PUBWIWOD
a3 03 107y ) 'ssarppe jedrdo paiJ1oads ay3
3® 92143p 21} Inoqe uonewrojut skerdsxy

sjusWNISUl
sweryurew Jo sassarppe [eordoy skerdsiy

ANON HOVd : [URHS INWOOD (LSAS
NOX ZOvd: [URES INNOO 1LSKS
AWd: [VRES WNOO :ISAS

8 SLI: [URES ININOO 1SAS

L SII: [URES NINOO .LSAS
¢SII: [UREHS WINOO LLSAS
HANON 4vd: [UhEHS WINOD .LSKS
OHZ Wvd : [URES WINOD ILSAS
HANO ¥Vd: [WRES WINOD :LSKS
A0 ¥vd : [ NHS WINOO LSAS
NAAT 4vd : [4 RIS TNINOO LSS
2avd: [t NS WINCO LSAS

00261 Arve: (A REAS WINOD 1 LSAS
0096 Qv : [ NHS INNODLSKS
007 Anvd : [u RIS WINOO 1LSAS
0021 A1V : [U S TAWINOOD :LSAS
00€ arve: [WhEHS WINOD .LSKS
v : [uPIES TNINOOD ALSAS

< ssaappe> YAV HIdD WINOD LSAS
£A0aV HIdD WINOD ILSAS

<1ppe 80> (STIIHUINOO XA

KV IHINOO XA

Joquinu pIed
Jaquinu pIed
Iaquinu pIed
Jaquinu pred
Iaquinu pIed
Ioquiny pIed
JoquInu pIed
Jsquinu pIed
Joquinu pIed
Joquini pIed
IaqUInU pIed
Jaquinu pIed
Ioquinu pIed
JaquInu pred
Joquinu pIed
Jaquinu pIed
Isquinu pred
Jaquiny pIed

ssaappe di-dH

ssaippe [ea130]

HINON H_
440 /NOX IdS

00761
0096 —
00¥¢—
0021 —

(s8ed Surmofjoj uo panunuoo)

Q«ﬂmul._||8<ml

IAS
n?@v_u_l% -

00€ —

—IdS M
avdad awvd ———TeT8d —

Jds Q
avdad dI-dH —

HOIAAA H
SAavl OHNOO —— WHILSAS

uvonduasaq

pas (s)puewno)

Anug 195}

9 1ead]

S PAd]

¥ 19A7] € [9A9] T 1PAT] 1 193]
JUIJUCD) PUE S[OAF] NUIN

nua uswWNNsU] WasAs

3-26 Using the Display Terminal Interface



KIOWSW 3[B[OA-UOU UJ PIIO}S
uoneinSijuod oy} Suisn SWeIjUIRW S1oSTY

Jepuajed woshs oY) 19§

Iepuodled WIISAS JUATIND 2Y) pedy
200 W)sAs ay) 198

¥20]2 WoIsAs Ju2LInd oY) peRy

-aoeds ssoIppe 91V Ul 19351821 01 ejep LI
*9ouds ssaIppe 9Ty Ul 193s1801 peay

-38e103s spIE[OA-UOU OJUI sSunles
SUOIBIIUNWWIOY [BLISS JUILIND 21015

piepuels Z¢Z-Sy 03 sarezado S
Sunyeyspuey arempaey 10] ST 39S
A- d13els 01 9ul ST 19§

A+ dneis 01 W ST 398

aur QT J0j Sumes juarind peay
paepuels 7eZ-Su 03 sarerado I
SGunyeyspuey sremprey 10) YI 195
A- O1EIS 01 U YT 198

A+ dneis 01 Ul Y1 39S

UYL 103 Sumas JuaLInd pesy

Ioogovid
<91ep> IVAIISAS
AIVAISAS
<owp> GNILISAS
(ANILISAS

< eyep> ‘< o> ‘< Ippel> INIM XA
< 8o1> ‘<appel> (VI IXA

TIOLS: [V RS WINOD DV

NVLS SIINOO: [U REISTWINOO 11SAS
A6 SDIINCO: [U NHS NNOO :LSAS
IO STINOO: [URES WINOD (LSAS
NO SDI:INOO: [UNHS WNODLSAS
&STIINOO: [URES WINOD ISAS
NVLS YIAINCO : [URES WINOD 1SAS
A1 4IAINCO: [VRHES WNOD1SKS
40 IAINOO: [U MHS WNOD (LSAS
NO MIA:INOCO: [ RHS NINOO :LSAS
SAIAINOO: [UNHS NINOO LLSAS

Nep

swip

piep ‘wnyu gax
appe|

wnu 8§31 Tppe|

Jaquiny pIed
Isquinu pIed
Jsquinu pIed
Isquinu pIed
Joquinu pIed
Ioquinu pred
Isquinu pIed
Isquinu pred
Isquinu pIed
Isquinu pred

Iaqunu pIed

JAST—

JAS
Q«ﬂmfﬁl

vonduasaqg

pos (S)purwiwio)

Anug 1980}

avd H~|»ODmm_Q —
HIOLS —
QIANVIS —
TINJAI —
410 —
NO ————IdS8
QUIINVLS —
TNl —
4O —
NO — Jas
avad ul MIA —TOUINOO —
(o8ed snotasxd worj panunuod)
9 19AT] S 19AJ] ¥ 19A9] € 19A3] T 19A9] T 193]

JUJUOY) PUR S[IATFT NUSN
NUa Juswnisuj wWaysAs

Using the Display Terminal interface 3-27



‘U0 OS puE Z() J2qUINU pIed SI SSaIppe [20130] 9AISS2I0NS

1X2U 2Y) Y31 SNPOW Y14 YT, “[( JIQUINU pIed skemfe ST sSaIppe [eJ1F0] 1S3MO] U3 Y31 M S[NPOW YOIIMS S, "XOQUDN MG SUf) UIYIEm S[NPOW © SIHUIPE IaqUIny pIed ayy, ¢

‘70T Avads 1 1equinu pred uo g [auueyd ssadde o} ‘odwexs Jof Tequinu

12UueYd 34} S U, pUE I2QUINU PIBD OY3 ST 09, YA :(S|UUeyd Jo SFuer) UUIIUUI), IO (S]PUURYD JIOW JO 0M]) ,UUII'ULID, ‘([oUURyd 9jFUIS) ,UUID, WLIOJ SY) JO 21k SISy [puuey) 4

(1rey=12quinu 19430
Kue ‘ssed= 0+ ) synsox skejdsip 9s93-J[9s sumy LISLx 1S41 —
ale}s uo-1amod 03 S|npow uInygy <Isquinu pIes> NOJID:ILSAS } 1oqwnu pied JasTd
uonduasap sjnpow Lejdsiy <IaquInU pIBd> (SAADILSAS 1 Ioquinu pred> aDsIa
uoneuIojul (1 snpow Leydsyy <Iaqunu pred> (JATDISAS 1 1aquinu pres EdAL Qv —
ISI] UBDS UI [oUURYD JXoU 03 doig ORI 1 1s1] [ouuRyd IS
ueos o} sppuueys dn jog JINI:é< 181 [2uueyd> NVDS: (TIOH ¥NOS DONRIL 4 381] [PUURYD dn 1as u’ NVDS —|
(s)1puueyd asop (181 1puuRyYI®) SO 4 3811 [ouueyd 4801 —
(s)ouueyd uadp (81" [PuueY>®) NHJO 4 181] ]2uURYD NAJO —
suonerodo JUIWNIISUI JOJUOW NO WIS <Jaquinu ™ pred> (TIVD 'NOW:dSKI QI(1V 10  Taqunu pIed JOLINOW ——HOIIMS
uondusxg pasny (s)puewrwo) Anug 1950 € 19A9] 7 19AF] 1 19A9]

JUIUOC)) PUE S[IATT MU
NUBNI XOQUOUMS

3-28 Using the Display Terminal Interface



Notes

Using the Display Terminal Interface 3-29



28plIq [[nJ UOSSIOJ YIlM UIRIIS QINSBIP

28purq [iny uossiod Suipuag YIIM UIRIS 2INSEIN
28puq [inJ Suipuaq Yiim Uen)s JINSBIN

23pLIq Jiey UOSSIOF YIIM UIRIIS dINSEI

28pu1q Jrey Juipuaq Yim UleIls 2INSBIN

28puq 1911enb YA UlRHS SInSEON

(o11m-§) JoUUBYD YOO U0 (LT Z6€ JO D, 2INSEIW
(a11M-4) [ouUURYD Yoed uo (I S8E JO D, dInSed
[2UURBYD YIBd UO JOISIWISY] g5 YT JO D, 2ANSea]]
[oUURYD YIBS UO JOISTULIAY] g5 ¥§ JO D, 2ANSEI
[PUURYD YOBS UO JOISIWISYL g5 TSTT JO D, SINSEIN
Jouueyd yoea uo sdnosowayy I, Jo ), 2Insesp
[puueRyd Yoes uo sjdnosowrayl § Jo D, SInSeIN
[puuRyD Yyoes uo sjdnosoutayl Y Jo D, SInSeIN
[puueyd Yyorsd uo sjdnodourrays ggN Jo D, Inseap
Jputeyd Yyoes uo adnodowrays $IN Jo D, Inses
[puteyd yoes uo sjdnosowirayly Jo D, 2InsedN
[PuURYd Yord uo d[dnodouway) £ Jo ), 2Ansesy
[puuRyd Yors uo sjdnosowroyi Jo O, Insespy
[puueRyd yaes uo sjdnodowrayi g Jo ), dINSeIN
[PUURYD YOBI UO 3DURISISII 2IIM-7 JINSBIN
[PUuEYd Yoes uo 33e)j0A J 2Insea

[ouuRYd Yaed uo s8eijoa ] 21nsespy

suonerado juswnIisul JOJUON

<ISY [PUURYI> (O] WIS SVAN

‘<Isi [ouuRY> (JA WIS SVAN

<ISI| [auueyd> (NI WIS SVAN

<181 jouueyo> (OJH ULS:SVAN

<3S Jouueyo> (NAFH MIS SVAN

< IS J2uuRyd> NIVNOXALS:SVAN

<3I8Y]” [PUURYD> ‘Z6' AT (IANELL:SYAN

<ISI[ [ouueyd> ‘SSATY {JNALL SV

<381 [uUBYd> ‘0000 T YHHL (dNALL'SVAW
<Isy [ouuRYyd> ‘000SAHL (JNHL:SYAN
<8N [QUURYI> ‘ZSTTYHHL (dWHALL'SVAN
<IsH [puueyd> TOL (JNLL:SVAN

<81 [puueyd> ‘SOL (dNAL:SVAN

<ISI[ [duueyd> YOI (DAL SVAN

<18y [ouueyd> ‘INOL (JNHLSVAN

<381 [puueyd> ‘LINDL (dAHLSVAW

< 1Sl [puueyo> YOI i(dNAL:SVAN

<381 jpuueyd> ‘TOL (JNALSVAN

<8I [puueyd> GOI, (INAL:SVEN

<18l [ouueyd> ‘GOI i JNAL:SVAN

< IS [PuuRyd> (S SVAN

<3SH [ouueyd> (W TIOA :SVAIN

< IS [puuRYyI> (OXTLIOA SV

NO VIS <8I [puteyd> NVHD ‘NOWdSKI

115 [ouueyd
4 197] [puURYD
41811 Pouueyd
41811 1oUURYD
4 181] [ouURYD
4 157] [ouueyd
4 181] fouuRYd
} 181] JouURYD
4 181] [ouueRyd
4 IS1] [oUURYD
4 181] [ouURYD
41811 JouURyYD
4 157] pouURYD
} 1811 ]2UURYD
4 181] [oUURYD
4 181] [ouuRYd
41811 [2UURYD
} 191] pouuRYD
4 181] [ouURYD
4 181[ [ouUURYD
4 181§ [ouueyd
1 181] [ouUERYD
1 3511 I2UURYD

ojne 10§
0 X0 { 1s1] JauuRYd

(28ed 3uimojjoj uo panunuod)

uonduosa

pas) (s)puewwa)

Anug 195

NOSSIOd
SIodNad
DONIINAI TINd —
NOSSIOd
ozﬁﬁmul\ -—
WHINVNO —L-NIVEIS |
z6€
$8¢ Ml an—
p: (1)
AS
7$77—— SINMEHL —|
L
m —
H—
8IN
¥IN
s+
—- —
-
g —— F1dN00L ——dNELL
WHO —
VA
8> —
WOLINOW ——4INTIOA
¥ 19A7] € 19A5] 719431 1 193]

1U2JUOD) pUB S[IAT] NUIN
nuap JoyowyoA Buiuuedss

3-30 Using the Display Terminal Interface



‘U0 OS pUE Z( I2qUINU pIed st ssaIppe [ed130] 2AIsSI00NS

1X3U 9Y] YILa 9[NPOW YIIMS SYL, [0 I9qUINU pIed sKem[e st SSaIppe [BIIF0] 152.M0] Y1 YILm J[NPOUI YOI MS SYL "XOQUIILMS 21 ULl 3[NPOUI € SIYNUIPI 19qUINU pIed YL, §

-201 £yoads 1 Iaquinu pIed UO Z [2UURYD $$300€ 07 ‘sjdwexo Jo] Iequinu
JouURYD oY) §I UL, PUB IOqUINU PIEI 2} ST 23, I3YM {(S|2UURYD Jo a8uer) ,UUID:UUI), IO (SPUURYD SIOW IO OM])  UUDI UL, ‘([Puueyd 9[JUIS) (UUIJ, ULIO] 3Y3 JO SIE SIS| [duuey) |

(jrej=10qwinu
Ioy10 Aue ‘ssed= o+ ) syynsaz sAejdsip 1593-Jj9s sumy

vondirasap spnpow sAejdsiq
uotjeurojul (Jy apapow sAejdsiq
onsouferp junys uoIsuqL,
onsougerp junys uoissardwo)

paurerisun 28pLiq 21nseapy

(ISLs
<Isquinu pIed> (SKIDISAS
<Isqunu pied> (JATDISAS

<181 jPuueyd> (NAIO LS SVAW
<3SN puueyd> (NODO LS SVAN
<3Sl [ouueyd> (ISNN LS SVAN

} Joquinu pred
} 15quinu pred
4 1811 [oUURYD
4 181] [oUURYD

4 1811 [2UURYD

ISdL—
OSA
EdAL H_’ @IvD
NOISNAL H_l
STIINOD Ovid
NRLLSNN

(28ed snorasrd wory panunuod)

uopnduasxq

pas (s)purwiwio)

Anug Iesn)

P 19A9] € 19A9] T 19A9] 1 19491
JUSIUO)) PUR S]PAT] NUIN

nus Ja1dwyoA Buiuuess

Using the Display Terminal Interface 3-31



‘uo 0s pue 7( 19qUINU pIed S} SSAIPPE [eAF0] 3AISSIIINS

1%3U 23U YA 2[NPOW Y2Jims O], “[0 JOQWINU pIed SKEM[E ST SSIIPPE [BIIF0] 359MO0] SUI YIIM S[MPOW YN MS SYJ, *XOqUIIIMG Y3 UIIM J[NPOW € SIPBUIP! Jaquinu pIes oY, 1

-z01 Ay1dads 1 Joquinu pIed o Z [OUUEYD $$200k 0} ‘o]dwexs Jof Taqunu

JouuBY> 0y} S UL, PUE I3QUINY PIED 3Y3 §1 03, 19U {(S]oUUERYD JO 95UeI) UUIOIUUID, JO (S]PUTEYD JIOW IO 0M1) UL UL, ‘(Jouueyd 3[3uis) ,uudd, WIOy 2Y) JO aIe SISY [PuUURY)

(i1ej= Toquinu 1230 Aue ‘ssed= () synsa1 Leydsip ‘4s93-Jj9s umy (ISLe IS4I—

(yuswainseow onm-p) Z6€ = eydie Y AT 5001 JO O, 2INSE3IN 4T6'AId JNAL:SVAN 26¢
(1uswornseaw am-p) $8¢ = eydie YA QDA BOOT IO D, 31N ¢SS'AR JNALSVAN mwmw_lm_bm

(Juswornseaw 211 m- ) JOISTULIAYL I5HOT JO D, INSEIW 0000T°HIA {dNELL:SVAIN p. (1]
(3uswsInsesw a1 m-{) IOISTWIIY] g5HS JO D, FINSBIN 000S‘HIA (INALL:SYAIA S

(JuawaINSBIW A1 M-f) IOISTUISY) TFTSTT JO D, INSEIN TSTTHIA (dJNBL:SVAN 7S¢ SINRHHL dNHTL

SWYO 9II M- JINSBIN (ST 'SYAN WHO—

S1OA DY SINSBIN {OV TIOA 'SVAIN VA

$3]0A X 2InSEIN IOXTATIOA :SVAIN OAA—

suotjersdo Juownnsur Kejdsiy NO IWVLS'NOW-SKI WOLINOW——YINLIOA
uondusxq pas) (s)puewiwc) Ay 19 ¥ 19A9] € [949] T 19AT] 119491

IUIUOD) PUR S[SAT] nUIN

nuap (auojepueys) Jelewnuniy u61@ 2/1 S LLY13/992€13 dH

3-32 Using the Display Terminal Interface



(jrej=1aquinu

€007+ ‘SO :ose sopdwexa [eard4], ‘sdwe ut sanjeA JuILIND I
‘€00S+ ‘T- ‘S'e+ :oae sopdwexa [eardAy, ‘syjoA ul sanjea s3eljoa IUL

Iayjo Aue ‘ssed= g+ ) S)nsa1 Kedsip s931-Jjos umy {ISL« IS9L ——
 [2uueyd uo JuarInd Jnding <IUALINI> PRIND } jJuarmd PNVHD —
€ JouuERYd Uo jusLInd jnding <jusuny> QRIND $ 1uaxmd ENVHD —
Z 12uuey2 o juasInd IndinO <juauInd> IND $ juszind INVHD —
1 [2uuRyd Uo Ju3LInd Jnding <juauInd> NIND ¥ juauInd INVHD IFHEMEDUI
¥ 1puueyd uo s8eior ndinQ <afejjoa> $IIOA + 98eyj0n PAVHD —
¢ [ouueyd uo sfeyjoa IndinQ <afejor> €TIOA 4 a8ejj0a ENVHD —
7 1uueyd uo afeyjoa inding <98ejjoa> ZIIOA 4 a8ej0a INVHD -
1 [ouueyd uo 25e3j0a 1ndinQ <98eijor> ITIOA | o8ejoa INVHD —FOVIIOA -—INdIN0 —
[PUURYD 9AIIOE UO SUOIeI2do JUSWNIISUI I0)TUON NO IVLS‘OIV NVHD :NOW dSKI %u
$ [puueyd Uo suonerado JudWNIISUI IO VO NO JVLS ‘v NVHD :NOW :dSKI IVHD
€ [ouueYd UO suonerado JuUdWNIISUI JOJUON NO JVLS € NVHD :NOW dSKI ENVHD —
7 1ouueyd uo suonerado JUIWNIISUI JOJTUOW NO IVLS ‘7 NVHD :NOW dSKI INVHD —
1 jouueYyd Uo suonerado JuswnIISUL JOJIUOW NO JVLS:T NVHD :NOW dSKI INVHD ——JOIINON———V L
uondusaq pas) (s)puewiue) Anug som) ¥ 19491 € 19491 T1943] 11945

JU21UC)) PUE S[IAT] MU

NUS JaUBAUOD V/a Isuueyd-¥ veeell dH

Using the Display Terminal Interface 3-33



g uod uo w 1q 0} EIEP SHIWIN, | < 9N[eA> WL EVIVADKI : INON FIOW :SAINVH DKI (10) anyea “(L-0) 19 €DI0d—
¢wod uo w3q o) BIEp SAIUA | <onea> WL VIVA DK : INON JAOW :ZANVH DI (1'0) anjea (£-0) 19 IOd—
[ 1od uo W jIq 01 BIEP SAIIM | <dnfea> WK TVIVA DK INON HAOW : IANVH DI (1‘0) anjea (£-0) 1q LINOd—]
0 Mod uo W 31q 0] BIEP SAIM | <an[ea> W :MIVA DKL FINON HAOW :0ANVH DKI (1'0) onjea ‘(£-0) Mg QHOd—— LI M
€ uod 03 erep sajum <elep> VIVA DI ANON HAOW - SINVH DKI (ss7-0) e1ep €IHOd—
7 1od 0} erep sajum < elep> VIVA DK ANON HAOW - ZINVH DI (ssz-0) erep TRIOd—]
1 uod o1 elep sojm <elep> VIV DKI: INON SION: TANVH DI (ss7-0) wiep LOd—]
0 1od 03 e1Ep SAIIM < e1ep> (WIVA DK ANON SAOW :(INVH DKI (s$2-0) erep QINOd—HdIAd M HIRIM
oyeyspuey 1oye ¢ 10d uo w q speay {WILI VIV DK :SVAIN - HNON SO SANVH DId (t-0)na £DIOd—
ayeyspuey 133e g 130d vo ut 31q speay &WLLIE VIV OKT *SYAIN : INON HAOW  ZINVH DI (L-o)ng HOd—]
oyeyspuey 1aye | 1od uo W g spen] SWLLIE TVIVCUOKT SV : ANON SAON: IANVH DIA (z-0)1q LIOd—|
ayeyspuey 13y ( 1od Uo W Iiq spedy {WLIE :OVIVA DK :SYEIN : INON SAON :0INVH DI (t-0)ng QRIOd———11 ¥
ayeyspuey 1aye ¢ 1od speny LEVIVA DK :SVAN : ANON SAON : SaANVH DX £RIOd—
s¥eyspuey 1935e ¢ Hod speay SOVIVA DI :SVAIN : ANON SKIOW : ZANVH DIKd TAOd—|
ayeyspuey 1a5e T 1od speay & IVIVA OKT :SVAN : INON HION : TANVH DKI LINOd—
aYeyspuey 1a33e g wod speay & OVIVA DK :SYAIN : INON HIOIN :0aNVH DKI QRIOd R AvVII—
wod aanoe
Aue uo suonerado JUIWNIISUT JOITUOW NO VIS OV NVHD ‘NOW dSKI OV
€ 1od uo suopesado JuSWNIISUL JOIUOI NO IVLS‘€ NVHD :NOW dSId £DAOd |
Z 1od uo suonerado JuswnIISUI JONUOW NO WIS ‘Z NVHD NOW dSIKd ZRIOd—
1 wod uo suonerado JuswWInIISUT IOJUO NO VLS T NVHD :NOW dSIKd 1DIOd—
0 10d uo suonersdo JuSWNIISUL IOHUOW NO VIS0 NVHD ‘NOW dSId ARIOd——JOLINOWN—— O /T OKI
uopduosaq pas) (s)puewwio) Anug 1950 ¥ 19A9] € [949] T 1oA9] I [oa9]

JUSIUOD) PUR S[2AT] NUSI

nua Indino/induj jenbia ug-8 pend voeetl dH

3-34 Using the Display Terminal Interface



Notes

Using the Display Terminal Interface 3-35



€ JOUURYD UO JUSWAINSBOW PO
1 JoUUBYD UO JUSWHINSEIW POLIS]
€ [2uueyd uo juswarnsesw Lusnbary

1 [2uueyd uo juswarnseow Louanbary

SYEd SESVAIN  NINT INOS DRIL
CYEd - TSVAN  ININL dNOS DRL
SOH - €SVAW NN INOS ORIL
SO - TSVAW  NINT ¥NOS ORIL

(a8ed 3uimojjo] uo panuuod)

ENVHD H_
INVHD dorddd —

ENVHD
INVHD H—’mmaml

£suanbaij o113 Indun 308 <anjea> O LI NI 1 £ouonbaiy O
330 1933113 Indug 44O LI dNI 2 0]
uo 1993 Induf NO T4 dNI NO YALI —
330 uonejost Induy AJOTOSIdINI 440
uo uonejost 3nduy NOTOSIdNI NO u’mHSOwH —
 [puueyd 10j odofs 198810 (93] sanedoN OFAN JOTS NIAT :YSNAS OdN
¥ 1ouueyd 10y odojs 19881 [943] 2A1ISOg SOd dOTS :NIAT :¥SNAS SOd H_|§<:U -
¢ [ouueyd 10j 2dojs 1983113 [943] 2AneS0N OAN 0TS NAAH - €SNAS OHAN
€ [ouueyd 1oy adojs 1985113 [9A9] 2ANISO] SOd dOTS ‘NHAH :€SNAS SOd u’m —
7 1puueyd 10§ adojs 1988113 199 2anyeSoN OIN dOTS :NAAT :ZSNAS OAN
T [puueyd 1oj adojs 19831 [949] 2A11S0g SOd 0TS NHAH -ZSNAS SOd u,|NZ<EU —
1 pouueyd 10§ adojs 1083113 (240} aaneSoN OHAN dOTS NAHA - TSNAS OAN
1 1puueyd 103 adojs 19883 [943] 2anISO] SOd dJOT1S NHAH : ISNAS SOd u[HZeﬁU ——HAdOIS —
+ 29 ¢ sjpuueyd 30 93e3j0A X98813 [249] 135 <onfes> ATTNIATESNIS IREY-1:41 (7 P9 ENVHD
7% 1 S|puueyd 10J 23e3j0A 198313 [949] 198 <onfea> AJT:NAAH: ISNAS + 98eyjon B INVHD J "HAHT INdINI —
[2UuRYyd 3A1OE UO suoneI3do JUSWNIISUT JOITUO] NO VLS QIV NVHD ‘NOW dSIKd Ol
¥ [ouUERYd UO suoleIado JUIWNIISUL JONUOW NO VIS ¥ NVHD 'NOW dSKI PNVHD —
€ JouueYyd Uo suoneIado JuUdSWNISUL JOIUOW NO VIS € NVHD :NOWdSKI ENVHD —
7 Jouueyd uo suonerado juswnIsul JONUON NO IVIS‘Z NVHD :NOW:JSKI INVHD —
1 JouURYd UO suoneIddo JUSWNIISUL JOITUO NO IVIS‘1 NVHD :NOW:SKI INVHD ——IOLINOW —HINNOD
uonduosag pas) (s)puewwo) Anug 1081 S I9AT] P 193] € [9A9] T 1943} 119491

nuaw 19z|je10L/I9u

JUSIUOC) PUE SJIAT] NUS]

no [Puueyd-v veeei3 dH

3-36 Using the Display Terminal Interface



(jrej=Iaquinu

19y310 Aue ‘ssed=(+ ) synsaz Ledsip ‘1593-3j9s umy &ISLa ISl
 [2UUBYD UO 1UNOD 3ZI[BI0} 330) L0Iad avad Hw
 JoUUBYD UO SZI[BIOL, FLINI:SIOL: #INCO  WIAT dNOS DRIL VIS $NVHD —
€ [2UURYD UO JUNO2 9ZI[BJ0} 13D (€144 avad
€ [ouueyd Uo IZIEICL, CLINI: \LOL €INOO WA ¥NOS DRIL HM«QMH_‘ ENVHD —
Z 19UURYD UO 3UN0D 92110} 130 coIad D«@mu
T [ouuBYyD UO JZI[BICL, ZLINIIOL:ZINOO - WNT YNOS DRLL VIS INVHD —
1 [2UURYD UO JUNOD SZI[eI0} J30) {1018 O«@mu
1 [2UUBYD UO SZI[BIQ], LLINI:TOL: TANOO * TAINT dNOS ORIL INVIS INVHD ——ZTVIOL—
$29 € SjouURYd WOIJ JUNnod umop /dn 190 LE0IHd

1unod
€ " Wolj Junod § 'Y J9enqns yunod umop /dn

7% 1 S|puuRYd WOIj Junod umop /dn 130

Junod
1 "Yyo WoIj 1unod  "yd Jenqgns 3unod umop /dn

p [oUURYD UO JudwWoINSeaw Yipim asind sanedaN

€LINI - DN £INOO - ININT 4NOS DL
S10IEd

LLINI: 2dN : TANOD : WNT ¥NOS DRIL
SIIMN:PSVEIN - IAINT ¥NOS DRIL

‘€T ‘071 ‘09 :o1e sojdwexs [eord4], zitay ul anfea Aousnbaiy yo3ugt
€005+ ‘T- ‘Ss'e+ :oxe sajdurexa [eatd4L, ‘sioA Ul sanjea a8ejoa 103U

H_’
JAVAS ENVHD

g’
JAVIS INVHD ~- INNOCOdN—

Using the Display Terminal Interface 3-37

YNVHD
INVHD u! Md AN
YNVHD
INVHD H Md SOd—|

ENVHO
INVHD H_’ INHWIL—

7 [2uURYD UO JuowaInseal YIpia ssind aanedaN SAIMN - ZSVAEN: ININT YNOS ONIL
SdIMd - SVAIN: NI JNOS OLL
IIM - TSVEIN: NINT JNOS ONLL

GINLL:€SVAW: TWINT 4NOS DRIL

ZINLL: TSVAIN: WINT 4NOS ORIL

{ [PUURYD UO JUSWIINSEIW YIpim 9sind 2a131s0d
7 [9UURYD UO JUSWAINSESW YIpim asind 2an1s0d
€ [9UURYD UO JUSWIAINSEIW [BAISIUI SUIL],

1 JPUURYD UO JUSWIAINSEIW [BAIIIUL SWI],

(28ed snoiaaxd wory panupuod)

Anjug 198%) SIPad] ¥ 19491 € [949] C12A9] 112497
JU2JUQ)) PUEB S[IAT] NUIN

NUBI J19Z[|e]01/1auno [duueyd-v veeeil dH

uondusaq pas (s)puewwo)




Z [PUURYD UO JUSWAINSEIW POLIA]

T [2UUEYD UO JUIIINSEIUW POLIR]

€ JouUERYd uo JuswaInseaw Lusnbarg

7 [Puueyd uo Juswainseawr LHuanbary

1 jouueyd uo JuswaInsesw LHuanbarg
(£juo 72 T sfauueyd) Jjo xa3y1y Indug

(£juo Z2p 1 spouueyd) uo 193 3nduy

(Ajuo 7 1 s[ouueyd) uonenuasyie ndurgpoz
(£uo 72 1 sjpuueyd) uvonenuasyie ndur oN
(Aruo 729 1 spouueyd) 2ouessisal yndul SN T
(£juo z 2@ 1 sjpuueyd) 2duelsisar 1ndut 2506
(291 sjpuueyd) yndui pajdnoa-D

(£uo z 2 1 sppuueyd) ndur pajdnos-y

C9AdTSVAN TWINT 4NOSORIL
SHHEdTSVAN WNT INOSDRIL
SOH: ESVAN - NINT MIOS DRIL
GORPE - TSVAN : ININT dNOSORIL
{0 TSVAN: NINT dNOS DRIL
44O ITH dNI

NO LTH NI

0¢ LIV dINI

0 LIVdNI

93T JNIINI

05 dNTINI

2 dNOO NI

IV dNOO NI

(28ed Suimorjo} uo panunuod)

INVHD

INVHD ORHd —

ENVHD —
INVHD —

INVHD — O —

40
NO u’mﬁum —
aproz
€apro u' —
WHONW 1
WHO 0S H_‘B&é —

L
0,4 H1dNOO —

Z 1puueyd 30y adoys 19881 aaneSoN AN dOTS NIAT :ZSNAS OgN
2 Isuueyd 10§ odofs 103311 2anisod SOd dOT1S ‘NHAH :TSNHS Sod H_’NZ<EU
1 1ouueyd 10§ 2dojs 1083 2anedoN AN dOTSNAAT  ISNAS AN
[ 13uueyd 103 2dojs 123311 aanIsOd SOd JOTS'NHAH - ISNHS SOd H_’ INVHD HdOTS —
Z 1ouueyd J0J 9383[04 [949] 1538113 )98 < on[ea> AFTNIAT :ZSNAS + 28e3j04 INVED
1 1ouueYD J0] 28e3j0A [243] 1983113 308 < an[ea> AT :NIAT : ISNAS } a8e3j00 INVHD I_ TIATI INdNI —
Jouueys 9A110€ Uo suonerado JuswnIISUI JOUO NO JVIS ‘OIV NVHD NOW:dSKI oIV —
¢ 1auueyd uo uonerado juswInIsul JOJUON NO IWISE NVHD NOWdSId ENVED —]
Z [puteyd uo suoperado JudWnIISul JOTUON NO JVIS‘Z NVHD NOWdSKI INVHD —
[ [5uUBYD UO SUOKEISdO JUOWINIISUL JOIUOWN NO IVLS‘T NVHD ‘NOWSKI INVHD —JOLINOW ——¥HINNCO
uonduosag pas) (s)pueiio) Auug 13 S 193] ¥ 19431 € 193] T 19431 T [9A7]

JUSIUOY) PUE S[IAT] NUS

nuasp

J2JUN0Y |esiaAlun Puueyd-¢ veeetl dH

3-38 Using the Display Terminal interface



(jrej=1aqunu
19yjo Aue ‘ssed= O+ ) synsal Leydsip 1s91-J]9s umy

unod azije1od Aeydsyy

T [oUUERYD UO 2ZI[B)QL,

1unos azijel03 Aeydsiq

1 [ouUUBYD UO SZI[eIQL,

I JouuRyd /7 [2UURYD JO ONEY

Z 12uueyd /1 [2UUEYd JO oney

7 JoUURYD UO JudWaInseaw yipia asind aanefaon
1 JauuRY) UO JudWaInSesw YIpim asind sanedoN
7 IoUURYD UO JUdWSINSeIW YIpim asind 2aIsO]
1 [oUURYD UO JUSWIINSLaW YIpis asind 2A13IS0]
7 [2UURYD UO JUSWAINSLIW [BAIOIUT SWI],

T [SUUBYD UO JUSWAINSEIW [BAIIIUT SUIL],

HISLs

A\ izt

ZLINI* TOL:ZINOD : WNI ¥NOS DRIL
¢ 100
LLINT::LQL: TANOO : ININT 4NOS DRIL
(VI ZSVAN: WINT dNOS DRIL
(VY TSVAN : ININT ¥NOS ORIL
KILMN -ZSVEIN “IWIANT dNOS DRIL
SILMN TSV WINT 4NOS DRIL
I TSN NINT dNOS DRIL
UM TSYAIN: TWINT ¥NOSORIL
SINLL:ZSVAIN: TAINT MNOSORIL
SINLL:TSVAN: ‘WINT dNOSDRIL

"€400S+ ‘T ‘S'c+ :ore sojdwexs [esrd4], "s1joa ui sanjea o8e)jjoa Jo3ugd

avad
JAVLS

avad

INVIS ulnuzﬁo
M_GLZSG ZIVIOL —

INVHD

INVHD u,|om§ —]

INVHD

INVHD u!%.ﬁo_mz —

INVHD

INVHD ul Md SOd —

INVHD

Il I

(23ed snoiaaxd wory panunuod)

uonduasaq

posn (s)purwiwo)

Anug Iesn

§ 193] ¥ 19ATT € 1997 19491 119497
JU31UQ)) PUER S]2ATIT NUIN
nuan
JOUN0Y |BSISAIUN [duuBYD-E VEEE LT dH

Using the Display Terminal Interface 3-39



Notes

3-40 Using the Display Terminal interface



Chapter 4

Using the Mainframe

Using this Chapter

This chapter shows how to use the mainframe’s Pacer function, how to change
the primary HP-IB address, and how to synchronize internal and external
instruments using the mainframe’s Event In and Trigger Out ports. This chapter
also discusses how mainframe memory is used by installed instruments. Where
possible, examples show only the command string sent to the instrument (no
information about a computer language or interface is shown). Examples that
require showing a computer language are written for HP 9000 Series 200/300
Computers using HP BASIC language and the HP-IB interface. This chapter
contains the following sections:

e UsingthePacer............cooiiiiiiiiiiiiiiiiin... 4-1
e Changing the Primary HP-IB Address .................... 4-3
¢ Synchronizing Internal and External Instruments ........... 4-3
o Mainframe DataMemory .....................coiia.. 4-6

Using the Pacer

The Pacer generates a square wave signal on the mainframe’s rear panel Pacer
Out connecter. The signal levels are standard TTL levels (OV to 5V). The Pacer
signal can be used to trigger or pace external equipment such as scanners or
voltmeters. Figure 4-1 shows a single cycle of the Pacer output with a specified
period of 1 second.

The following SCPI commands control the Pacer:

+5V
(Pacer off
level=@V)
vV
"— 2.5 sec __+7 @.5 sec ——‘
%‘ Specified Square Wave Period -{
= | second
EL308A F. 3.1

Figure 4-1. Pacer Out Square Wave
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Pacer Trigger States

4-2 Using the Mainframe

® SOUR:PULS:COUN sets the number of Pacer cycles. Specify from 1 to
8388607 cycles or specify INF for a continuous output.

e SOUR:PULS:PER sets the period of each Pacer cycle. You can specify
periods from 500ns to 8.3 seconds.

e TRIG:SOUR sets the trigger source. The Pacer signal is output whenever
the trigger event occurs (specified by the TRIG:SOUR command) and
the INIT:IMM command has been executed.

Example: Pacing an External Scanner This example paces an external scanner
connected to the mainframe’s Pacer Out port. Each negative-going transition of
the square wave advances to the next channel in the scanner’s channel list. In
this example, the Pacer outputs 10 periods of 1 second each.

ABORT Set Pacer trigger system to Idle
State

SOUR:PULS:COUN 10 Configure Pacer for 10 cycles

SOUR:PULS:PER 1 Square wave period = 1 second

TRIG:SOUR IMM Trigger Pacer (when INIT is
executed)

INIT:IMM Place Pacer in Wait for Trigger
State

Example: Continuous Pacer Out Signal This example generates a continuous
signal with a period of 250ms. The signal will begin when the trigger event
(EXT) occurs (a negative-going transition on the mainframe’s Event In
connector).

ABORT Set Pacer trigger system to Idle
State

SOUR:PULS:COUN INF Configure Pacer for continuous
output

SOUR:PULS:PER 250E-3 Square wave period = 250
milliseconds

TRIG:SOUR EXT Trigger Pacer on external signal

INIT:IMM Place Pacer in Wait for Trigger

State

Figure 4-2 shows that the Pacer’s trigger system has an Idle State, a Wait for
Trigger State, and a Pacer Action State. When you apply power, reset the
system, or execute the ABORT command, the trigger system goes to the Idle
State. You can configure the Pacer (SOURce subsystem) and specify the trigger
source (TRIG:SOUR command) while in the Idle State. Executing the
INIT:IMM command places the Pacer in the Wait for Trigger State. Now when
the trigger event occurs, the Pacer will move to the Pacer Action State and begin
outputting the specified number of square wave cycles. Once the Pacer has
begun outputting, the trigger system returns to the Idle State.



Power-on, ABORT,
Idle State *RST, DIAG: BOOT

INITiatel: IMMediate]

Wait for Trigger

State

Trigger received

Pacer Action I———

Figure 4-2. Pacer Trigger States
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Changing the
Primary HP-IB
Address

You can set the mainframe’s primary HP-IB address to any integer value
between 0 and 30. The address is set to 9 at the factory. (See Chapter 2 for
instructions on setting/reading the HP-IB address from the front panel.) The
following command sets the mainframe’s primary HP-IB address to 12.

SYST:COMM:GPIB:ADDR 12

Synchronizing
Internal and
External
Instruments

The mainframe’s Trig Out and Event In ports allow you to synchronize external
equipment to instruments operating within the mainframe. The Trig Out port
allows an instrument in the mainframe to output a negative-going pulse to
indicate the occurrence of some event such as a multiplexer channel closure.
The signal levels are standard TTL (0V to 5V). You direct the pulse from the
appropriate instrument to the Trig Out port by sending the OUTP:STAT ON
command to that instrument.

The Event In port allows an instrument in the mainframe to be armed or
triggered from an external negative-going signal. The signal levels are standard
TTL (OV to 5V). Send the ARM:SOUR:EXT command or the
TRIG:SOUR:EXT command to an instrument to direct the signal on the Event
In port to that instrument.

The following examples use an external HP 3457A Multimeter and an internal
HP E1345A 16-Channel Multiplexer to demonstrate the use of the Trig Out and
Event In ports.
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Example: Synchronizing an Internal Instrument to an External Instrument
This example uses the mainframe’s Trig Out and Event In ports to synchronize
an external multimeter to a multiplexer installed in the mainframe. Connections
are shown in Figure 4-3. The multimeter’s Voltmeter Complete port outputs a
pulse whenever the multimeter has finished a reading. The multimeter’s
External Trigger port allows the multimeter to be triggered by a negative going
TTL pulse. Since the synchronization is independent of the HP-IB bus and the
computer, readings must be stored in the multimeter’s reading memory. The
sequence of operation is:

1. INIT (line 50) closes channel number 100.

2. The channel closure causes a pulse on Trig Out which triggers the
multimeter to take a reading.

3. When the reading is complete it is stored in multimeter memory and the
multimeter outputs a pulse on its Voltmeter Complete port. This signals
the multiplexer to advance to the next channel in the scan list.

4. Steps 2 and 3 are repeated until all channels have been scanned and
readings taken.

10 OUTPUT 722;'TRIG EXT;DCV;MEM FIFQ"

Set multimeter to external trigger, DC volts, enable reading
memory

20 OUTPUT 70914;"OUTP ON" Enable Trig Out port

30 OUTPUT 70914;"TRIG:SOUR EXT"  Set multiplexer to advance scan
on external signal

40 OUTPUT 70914;"SCAN (@100:115)"  Specify scan list (channels 100
to 115)

50 OUTPUT 70914;"INIT" Close first channel (starts
scanning cycle)

60 END

Example: Synchronizing Internal/External Instruments and the Computer This
example uses the mainframe’s Trig Out port to synchronize an external

MULTIPLEXER MODULE

HP E1300/E1301 MAINFRAME
T MULTIMETER INPUT
N e
: H

P 3457A MULTIMETER
—r aex B 5 o
L) 0000 /D\
] \

+5V \
VOLYMETER EXTERNAL
Event fin Pacer Out Trig Out ov— CONPLETE TRIGGER
@ +5V

5V Max 5V Max S¥ Max

ovV—

Y

. .. E1300A F.3. 3
Figure 4-3. Synchronizing Internal/External instruments
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multimeter to an internal multiplexer. Connections are shown in Figure 4-4. This
method synchronizes the computer to the instruments and relies on the
computer to enter each reading and advance to the next channel in the scan list.
The sequence of operation is:

1. INIT (line 50) closes channel number 100.

2. The channel closure causes a pulse on Trig Out which triggers the
multimeter to take a reading,

3. When the reading is complete it is sent to the computer (lines 60 to 80).

4. The computer sends Group Execute Trigger to the multiplexer (line 90);
this advances to the next channel in the scan list.

5. Steps 2 through 4 are repeated until all channels have been scanned and
readings taken.

10 OUTPUT 722;'TRIG EXT;DCV"

Set multimeter to external trigger, DC voltage measurements
20 QUTPUT 70914;"OUTP ON" Enable Trig Out port
30 OUTPUT 70914;'TRIG:SOUR BUS"

Set multiplexer to advance scan on Group Execute Trigger or

*TRG

40 OUTPUT 70914;"SCAN (@100:115)" Specify scan list (channels 100
to 115)

50 QUTPUT 70914;"INIT" Close first channel (starts
scanning cycle)

60 FORI=1TO 16 Loop through following lines
16 times

70 ENTER 722;A Enter reading (computer waits
until reading taken & received)

80 PRINT A Print reading

90 TRIGGER 70914 Trigger multiplexer; advances
to next channel

100 NEXT |

110 END
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MULTIPLEXER MODULE #1
MULTIPLEXER MODULE #2

HP E1300/E1301 MA

INFRAME
- ‘—[EP/ MULTIMETER INPUT
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\\:P 3457A MULTIMETER
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B | Fa\é 55

f=\

\
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COMPLETE TRIGGER
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(:j) <::> +5V ::
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QV—

!

75KIG F.3.5

Figure 4-4. Synchronizing Internal/External Instruments and Computer

I

Mainframe Data
Memory

Using Mainframe Data
Memory

4-6 Using the Mainframe

When power is applied or the system rebooted (DIAG:BOOT command),
mainframe memory is automatically configured to provide a predefined amount
of memory for any installed instruments that require memory space. For
example, each multimeter instrument within the mainframe is allocated enough
memory to store 100 readings.

Mainframe memory is also automatically re-allocated upon demand while
programming. For example, if greater than 100 readings are requested for a
multimeter, the mainframe computes the amount of memory required for these
extra readings. If enough memory space is available, an additional amount is
allocated to the multimeter and the readings are stored. If enough memory is
not available, an error message occurs and the command is aborted. The
memory allocated to an instrument above the initial power-on amount remains
dedicated to that instrument until that instrument is reset (*RST command) or
until power is cycled. Once de-allocated, the memory is available to other
instruments.

Commands that generate data and do not have a question mark (?) in their
syntax store the data in mainframe memory. Faster instrument reading rates are
possible when using reading memory versus sending data directly to an external
computer. Storing readings in memory can also help to ensure that the period
between paced readings is maintained at a constant value. When instrument
data is stored in memory, it overwrites any data previously stored by that
instrument. You can retrieve data stored in mainframe memory using the
FETCh? command.



Non-Volatile User
Memory

Allocating a User
Memory Segment

Note:
IBASIC Users

Locating the NRAM
segment

Example: Storing and Retrieving Data From Mainframe Memory. This
example shows how to use mainframe memory to store 15 readings made using
an HP E1326A Multimeter. After the readings are stored, they are retrieved by
the computer and displayed.

10 REAL OHM_RGS(1:15) Create computer array for 15

readings
20 OUTPUT 70903;"CONF:FRES (@105:109)"

Configure multimeter for 4-wire
resistance, scan channels 105 -
109

Enable offset compensation
Cycle through scan list 3 times

Trigger multimeter, store the
readings in mainframe memory

Get readings from mainframe
memory

Enter readings into computer
Display readings on computer

30 OUTPUT 70903;"RES:OCOM ON"
40 OUTPUT 70903;'TRIG:COUN 3"
50 OUTPUT 70903;"INIT"

60 OUTPUT 70903;"FETCH?"

70 ENTER 70903;0HM_RGS(*)
80 PRINT OHM_RGS (*)
90 END

The System Instrument provides a way to allocate a segment of its non-volatile
memory for storage and retrieval of user data. The structure and content of the
data you store in this memory segment is up to you. The commands provided for
data access merely store or retrieve a specified number of bytes. Commands for
allocating and accessing the memory segment are implemented by the System
Instrument (logical address, and HP-1B secondary address 0).

The SCPI command DIAGnostic:NRAM:CREate <size > is used to allocate a
segment of User non-volatile RAM. The ammount of memory allocated is
controlled by the size parameter. The DIAG:NRAM:CRE command informs
the system of your request for a User RAM segment. The segment in not
allocated until the system is reset (DIAG:BOOT command, or RESET from the
front panel). Once the NRAM segment is allocated, you can consider it part of
your System Instrument’s configuration. It will remain through power
interruptions and system resets. Only the DIAG:BOOT:COLD, or
DIAG:NRAM:CRE 0 commands can de-allocate the NRAM segment.

Allocating an NRAM segment will de-allocate a previously allocated RDISk
segment. To include both types; allocate them both before a reset, or allocate
the NRAM segment, reset the system, then allocate the RDISk segment and
again reset the system.

Since the system decides where in memory to locate the NRAM segment, you
must execute the DIAG:NRAM:ADDRess? query to determine its starting
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address. You will then know the starting address , and (from the
...NRAM:CRE <size > command) the length of the NRAM segment.

Example: Allocating an NRAM segment and locating it. This example shows
how to allocate a small 128 byte NRAM segment. In addition, it shows how to
determine the starting address of that segment.

define variables
10 REAL Addr,Size
128 byte NRAM segment
20 OUTPUT 70900;"DIAG:NRAM:CRE 128"
reset the system
30 OUTPUT 70900;"DIAG:BOOT"
allow time for reset to begin
40 WAITS
wait for self-test to complete
50 ON TIMEOUT 7,.1 GOTO Complete
60 Complete:B = SPOLL(70900)
query starting addr
70 OUTPUT 70900;"DIAG:NRAM:ADDR?"
enter starting addr
80 ENTER 70900;Addr
print it
90 PRINT USING "31X,"Addr="",8D";Addr
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Using :DOWNIload and
:UPload? to Access
Data

Caution

Data Formats for
:DOWNIload

The command DIAG:DOWNIoad < address > ,<data_block > is used to store
data into the NRAM segment. The command

DIAG:UPLoad? < address>,<byte_count> is used to retrieve data from the
NRAM segment. The address parameter in ...DOWNIoad and ...UPLoad? can
specify any address within the capability of the System Instrument’s control
processor. The system does not restrict you from storing or retrieving data which
is outside of the NRAM segment.

This capability to store (DOWNIload) data to any location in mainframe memory
means that you could inadvertently change the contents of memory being used
by the mainframe control processor. This will occur if:
e you specify a starting address for DOWNIoad which is outside the
NRAM segment
e you specify a starting address for DOWNIload which is inside the NRAM
segment, but the data block you send extends past the end of the NRAM
segment.
If either of these occur, operation of the mainframe will be disrupted. To restore
operation:
1. turn the mainframe off and then back on.
2. while the mainframe is “Testing ROM”, press the Reset Instr button on
the front panel or, for terminal users, press the CTRL and R keys.
This operation is the same as executing DIAG:BOOT:COLD

Data stored into NRAM using :DOWNIoad can be sent in either Definite, or
Indefinite Length Arbitrary Block Program Data formats (see Parameter Types
in the beginning of Cahpter 5). The Definite Length block format is
recommended since the format includes a data length count which positively
terminates the :DOWNload command when that count is reached. If the
Indefinite Length format’s termination sequence (< newline > with END) is not
received correctly, commands sent after the :DOWNload command will be
interpreted as more data and sent to memory, possibly overwriting system
memory and disrupting mainframe operation.

The following example program will use the small NRAM segment created in
the previous example. It will show how to store and retrieve:

e 64 ASCII characters
o thirty-two, 8 bit data bytes
e sixteen, 16 bit data words
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Example: Storing and Retrieving data using DOWNload and UPLoad.

define variables for DOWNIload and UPLoad
90 DIM Chars$[64],Chars_back$[80]

100 INTEGER Words(1:16),Bytes(1:32),Words_back(1:16),
Bytes back(1:32)

create string of characters

110 Chars$ ="1234567890123456789012345678901234567890
123456789012345678901234"

create array of 16 bit data words
120 FORI=1TO 16
130 Words(l) =32700 +1
140 NEXT |
create array of 8 bit data bytes
150 FORI=1TO 32
160 Bytes(l) =63 +I
170 NEXT |
DOWNIload 16 words to NRAM segment

180 OUTPUT 70900 USING ""DIAG:DOWN ".,8D," #232",16(W)";
Addr +96,Words(*)

DOWNiIoad 32 bytes to NRAM segment

190 OUTPUT 70900 USING ""DIAG:DOWN ™,8D,"™, #232" 32(B)";
Addr +64,Bytes(*)

Download 64 characters to NRAM segment

200 QUTPUT 70900 USING ""DIAG:DOWN ", 8D," #264" 64A";
Addr,Chars$

UPLoad 64 characters from NRAM segment
210 OUTPUT 70900 USING ""DIAG:UPL? "™,8D," 64"";Addr
220 ENTER 70900 USING "4X,64A";Chars_back$
230 PRINT TAB(5);Chars_back$

UPLoad 32 data bytes from NRAM segment
240 OUTPUT 70900 USING ""DIAG:UPL? "™.8D," 32"":Addr + 64
250 ENTER 70900 USING "4X,32(B)";Bytes_back(*)
260 PRINT Bytes back(*)

UPLoad 16 data words from NRAM segment
270 OUTPUT 70900 USING ""DIAG:UPL? "™,8D,"™,32"":Addr + 96
280 ENTER 70900 USING "4X,16(W)";Words_back(*)
290 PRINT Words_back(*)
300 END



Chapter 5

Downloading Device Drivers

About this Chapter

What You Will Need

This chapter describes the procedure for using downloadable device drivers
with the E1405 Command Module. This functionality was added so that SCPI
capability for new register based devices could be added to the Command
Module without having to update an internal set of ROMs. This chapter
contains the following sections:

e AboutthisChapter ..........cooviiiiviiiniiiinnnnennan 51
e What You WillNeed ..., 51
e Memory Configuration ...........ccooivieivniennen .. 53
e Download Program Configuration ..............c.ceeiua... 5-4
e Downloading Drivers in MS-DOS systems ................. 5-6
e Downloading Drivers in HP IBASIC Systems .............. 57
e Downloading Drivers from Other HP BASIC Systems . ... ... 5-8
e Downloading Multiple Drivers ............ooviiiiiaiie.. 5-9
® Checking Driver Status ..............coiiiiiiiiianne., 59
e Manually Downloading Drivers ....................... .. 5-10

The downloadable device drivers and the software necessary to download the
drivers into HP mainframes are provided on 3.5" floppy disks which ship with
the device driver manual. Disks are provided in both LIF and DOS format for
your convenience. Drivers and appropriate downloading software are provided
for use in MS-DOS systems downloading over an RS-232 link and for use in
systems using HP BASIC or HP IBASIC (Instrument BASIC) and downloading
over an HP-IB (IEEE 488.2) link. The procedures for both types of
downloaders are detailed later in this chapter.

Figure 5-1 shows the files and documents that will be needed for each type of
download supported.

For RS-232 downloads you will need appropriate cables to connect your
computer to the Command Module. If your computer has a 25 pin serial output
connector, you can use an HP 24542G cable to make the connection. If your
computer has a 9 pin serial output connector, you can use an HP 24542M and an
HP 24542H cable (connected end to end) to make the connection.
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Driver Disk Contents

DIAG:DRIV:LOAD format
downloadable driver, for
use on over HP-IB bus
[ driver .DU]

IBASIC download utility
to send driver over
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BASIC download utility
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Figure 5-1. Driver and Documentation Usage



Memory
Configuration

NOTE

Example

Before attempting to download any device drivers you should understand how
memory is affected when you specify a size for one or more types of RAM.
There are three types of RAM that you can allocate in the mainframe:

e RAM disk (RDISK)
e Non-volatile RAM (NRAM)
o Driver RAM (DRAM)

Figure 5-2 shows the positioning of these areas in memory. User Non-volatile
RAM and RAM Disk both occupy higher memory addresses than the Driver
RAM. Because the actual size of these three areas is variable, they do not have a
fixed starting position. At creation time, the lowest unused memory address
becomes the starting address for the requested type of RAM. Memory areas set
at higher addresses can be created without affecting any previously created
lower memory areas, but creating a new memory area causes any areas above it
to be removed.

If you wish to use RDISK or NRAM, you can modify the configuration file so
that the download program sets up the required memory segments.

FFFFFFy,
System Non-volatile

Instrument Memory

Operating System memory

RAM Disk

Non-volatile User RAM

Driver RAM

Low Memory

The Low Address depends on the amount of memory installed. It is equal to the highest address
plus 1 (1000000n) minus the size of memory installed. The boot time messages will tell you how
much RAM you have instalied in your system. In a system with 512Kbytes of memory the Low
Address is low address = 1000000, - 830000, = F80000, or 16,252,928 decimal.

Figure 5-2. Positioning of Allocatable RAM

Ifyou create a RAM Disk area without creating any User Non-volatile RAM or
Driver RAM, the starting address for the RAM Disk will be at the lowest address
(F80000w for a command module with 512Kbytes of memory). If you now create a
Driver RAM area, the RAM Disk area will be removed since the new area has to be
at a lower address then the RAM Disk area.
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Download Pr ogram If you will not be using the default configurations for downloading, you will need

Co nfiguration to edit the configuration file to match your system configuration. If the default
values shown below are correct for your setup, you can proceed to the
appropriate downloading instructions.

The configuration defaults for MS-DOS systems are:

Download program searches for drivers in current directory.
Execution Log is OFF (log to screen only).

All drivers in current directory will be downloaded.

COM1 is used for output.

Baud rate is 9600.

1 stop bit is used

NRAM size is zero.

RDISK size is zero.

The configuration defaults for HP-IB systems are:

Download program searches for drivers in current directory.

Execution Log is OFF (log to screen only).

All drivers in current directory will be downloaded.

80900 is used for the interface address when running from IBASIC. 70900
is used as the interface address when running in any HP BASIC
environment other than IBASIC.

e NRAM size is zero.

o RDISK size is zero.

Editing the The configuration file (VXIDLD.CFG or VXIDLD_CFG) on your driver
Configuration File distribution disk is shipped with all entries commented out. In this state, the
download programs will use the default values shown above. To activate or
change an entry, you must edit the file manually. The file is set up so that it can
be edited either by a standard text editor or word processor, or with a Basic
language editor. Comments and instructions are included in the file.

e The beginning of the useful information on each line is the part following
"linenumber REM" (the "linenumber REM" is ignored).

¢ All lines beginning with "#" are comments.

e Lines that start with "##" are intended to remain comments.

o Lines that start with "#" are example lines that you may wish to activate
and/or modify. These are the actual configuration statements,

e Setting labels are not case sensitive, and should be separated from the
associated value by an equal sign ("=").

e Unrecognized settings are ignored.

o If you activate more than one line for a setting that can take only one
value, the first value found for the setting will be used.

DIRECTORY = specifies the directory where you store your drivers and where
the driver programs will log information about their progress. The default is the
current directory. The directory specified must be writeable if you are doing
downloads using IBASIC or logging progress.

EXECUTION LOG = specifies the place to log information about the
program’s progress. The default location for this function is the screen. If you
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specify a file name here, the driver downloader will log to the screen and to the
specified file.

DRIVER FILE = specifies the driver file or files to download. The default is to
download all device driver files found in the directory specified by
DIRECTORY = . If the driver downloader finds one line in this format, it will
assume that you are specifying entries and will only download the listed entries.
This configuration item can have multiple lines.

ADDRESS = specifies the I/O interface that you will be using. The default
interface address when running in IBASIC over HP-IB is 80900. The default
address when running over HP-IB in any other HP BASIC environment is
70900. The default address when running in DOS is 1 (for COM1:).

The communication interface you will be using when running from any of
Hewlett-Packard’s BASIC environments is the "HP-IB" interface (also known as
IEEE 488.1). Selection of a specific HP-IB interface consists of an address in
the form "sspp00" where:

ss is the select code of the HP-IB interface card.
pp is the primary HP-IB address used for the VXI mainframe.
00 is the secondary HP-IB address used for the SYSTEM instrument.

The communication interface you will be using when running from DOS is the
"RS-232" interface. When Using the RS-232 interface the serial cable must be
connected to either the built-in RS-232 connection of the VXI mainframe or an
RS-232 module (HP E1324A) that is set to interrupt at the default interrupt
level (level 1). Selection of the address for the RS-232 interface consists of an
address that is 1 for COM1 or 2 for COM2..

BAUD = specifies the baud rate of the transmission if you are using RS-232. The
default is 9600 (which is also the default for the VXI mainframe after a
DIAG:BOOT:COLD command). Allowed values are 300, 1200, 2400, 4800,
7200, or 9600 (19,200 is not supported by DOS).

STOP BITS = specifies the number of stop bits per byte if you are using RS-232,
The default is 1 (which is also the default for the VXI mainframe after a
DIAG:BOOT:COLD command). Allowed values are 1 or 2.

NRAM = specifies the size in bytes of the non-volatile user RAM area you wish
to set up. The default value is zero bytes. You may change this value later
independent of the downloaded drivers, but changing it will always affect any
RAM disk (RDISK) you have specified.

RDISK = specifies the size in bytes of the RAM disk segment you wish to set
up. The default value is zero bytes. You can change this value later without
affecting either the downloaded device drivers or the user non-volatile RAM
(NRAM).
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Download ing The device driver download program VXIDLD.EXE provided on the disk with
Drivers in MS-DOS the driver files for use with an RS-232 interface must be run from MS-DOS. It
Sy stems will set up the the required device driver memory and any other memory

partitions defined in the configuration file, reboot the system, and download the
device driver. If there are device drivers present, or you already have memory
allocated for NRAM (User Non-volatile RAM) or RDISK (RAM Disk), a
warning will be issued and the downloading process aborted. You must first
clear any existing drivers from the system, and then download all of the required
drivers together. You may redefine any NRAM or RDISK areas after
downloading the device drivers.

1. Make sure that your computer can talk to the E1405 Command Module.
If you have changed the communications protocol for the Command
Module or mainframe, you must change them back to 9600 BAUD, 8
data bits, 1 stop bit, and no parity before this download will work
correctly.

These are the defaults after cold boot. If necessary, you can change the
baud rate and number of stop bits in the configuration file, but since the
special formatting required for downloading over RS-232 requires all 8
data bits in each byte, you must make sure that the data bits are set to 8
and parity checking is OFF. The download program handles its own
pacing, so the setting for pacing does not matter.

2. Put the floppy disk into an appropriate drive.

3. Make sure that the floppy disk is your current drive (for example, type
"A:" and press ENTER).

4. Execute the device downloader program (type "VXIDLD" and press
ENTER).

5. The downloader program will check to make sure that there are no
device drivers already loaded, and no memory has been allocated for
NRAM or RDISK. If either condition exists, the program will issue a
warning and abort. If not, it will create the required RAM partitions,
reboot the system, and download the device driver on the supplied disk.

Any errors encountered while downloading will be reported.

6. The download program will check to make sure that the driver has been
downloaded and is in memory.

WARNING Terminate and Stay Resident programs in your MS-DOS system may
interfere with the timing of RS-232 transfers and cause errors in the
downloading. If you encounter errors indicating that the download
program did not receive back what it expected, and the driver is not
loaded, remove all of your TSRs from memory and try the download
procedure again.
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Downloading The device driver download program AUTOST provided on the disk with the
Drivers in HP-IB driver files for use with HP-IB must be run from HP IBASIC (Instrument
. Basic). It will set up the the required device driver memory and any other

Systems with memory partitions defined in the configuration file, reboot the system, and

IBASIC download the device driver. This program will issue a warning and abort if any
errors are encountered. If there are device drivers present, or if you already
have memory allocated for NRAM (User Non-volatile RAM) or RDISK (RAM
Disk), you must first clear any existing drivers from the system, and then
download all of the required drivers together. You may redefine any NRAM or
RDISK areas after downloading the device drivers.

NOTE If you wish to see the messages that the download program generates, you need
to have a terminal connected to the IBASIC display port. If you have not
changed this from its default value of NONE, messages are sent to the built-in
RS-232 port.

1. Make sure that your Command Module (E1405) is set to System
Controller mode.

2. Put the floppy disk into an appropriate drive.

3. Make sure that the floppy disk is your current drive (for example, type
"MSI ";,700,1" and press ENTER).

4. Load the device download program into IBASIC (type 'GET
"AUTOST" and press ENTER) and run the program (type "RUN" and
press ENTER).

5. The download program will check to make sure that there are no device
drivers already loaded, and no memory has been allocated for NRAM or
RDISK. If either condition exists, the program will issue a warning and
abort. If not, it will create the required RAM partitions, reboot the
system, and download the device driver on the supplied disk.

Any errors encountered while downloading will be reported and will
cause the program to abort.

6. The download program will check to make sure that the driver has been
downloaded and is in memory.

NOTE If you are using IBASIC but controlling the system over the HP-IB, you must put
all commands in quotes and prefix them with "PROG:EXEC". A typical
command would be:

PROG:EXEC 'MSI ":,700,1"
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Downloading The device driver download program VXIDLD_GET provided on the disk with
Drivers in HP-IB the driver files for use with HP-IB must be run from an HP BASIC other than
. IBASIC. It will set up the the required device driver memory and any other

SVStems with HP memory partitions defined in th(ca1 configuration file, reboot the system, and

BASIC download the device driver. If there are device drivers present, or you already
have memory allocated for NRAM (User Non-volatile RAM) or RDISK (RAM
Disk), a warning will be issued and the downloading process aborted. You must
first clear any existing drivers from the system, and then download all of the
required drivers together. You may redefine any NRAM or RDISK areas after
downloading the device drivers.

1. Make sure that your Command Module (E1405) is not set to System
Controller mode.

2. Put the floppy disk into an appropriate drive.

3. Make sure that the floppy disk is your current drive (for example, type
"MSI ":,700,1" and press ENTER).

4. Load the device download program into BASIC (type 'GET
"VXIDLD_GET"™ and press ENTER) and run the program (type "RUN"
and press ENTER).

5. The download program will check to make sure that there are no device
drivers already loaded, and no memory has been allocated for NRAM or
RDISK. If not, it will create the required RAM partitions, reboot the
system, and download the device driver on the supplied disk.

Any errors encountered while downloading will be reported and will
cause the program to abort.

6. The download program will check to make sure that the device driver was
successfully downloaded.

5-8 Downloading Device Drivers



T

Downloading
Multiple Drivers

Checking Driver
Status

The driver downloader software automatically checks for the existence of other
drivers when it is run. If there are device drivers present, it will abort the process
and inform you that you must first clear the other device drivers out of the
mainframe and then download all of the required drivers at once. The easiest
way to accomplish this is to place copies of all of the device drivers into a single
directory on your hard disk along with the downloader, or onto the same floppy
disk. The download program will look in its own directory first, and download
any device drivers it finds.

1. Move all of your device drivers into a single directory with the
downloaders.

2. Clear the DRAM memory in the mainframe (send
"DIAG:DRAM:CRE 0" and "DIAG:BOOT" to the System Instrument).

3. Execute or load and run the appropriate device driver software, as
described above.

All device drivers in the directory or on the same floppy disk as the driver
downloader will be downloaded automatically after the system checks to make
sure that there are no other device drivers already loaded. You can change
several aspects of the downloading procedure by editing the configuration file .

Once your drivers are downloaded, you can use the System Instrument
command DIAG:DRIV:LIST? to check their status. In the format shown, this
command lists all types of drivers. You can specify the type (ALL, RAM or
ROM) by using DIAG:DRIV:LIST:fype?

NOTE:

e DIAG:DRIV:LIST? lists all drivers in the system.

o DIAG:DRIV:LIST:RAM? lists all drivers found in the RAM driver table
DRAM. These are the drivers which you just downloaded into the system.

e DIAG:DRIV:LIST:ROM? lists all drivers found in the ROM driver table.
These drivers are always present in the system. If one of these is meant
for an instrument which also has a driver in RAM, the driver in RAM will
be used by the system.

Downloading Device Drivers 5-9



Manual |y Download programs are supplied for use with the system setups described
Down|oading a earlier in this chaptzr. If you have a syste(r;l setup that d?es not allow the use of

. one of the supplied download programs (for instance, if you are using a
Driverdown manual Macintosh® computer), you will need to manually download the driver. The
details of this process will be different for different system setups, but the basic
procedures are outlined below.

Preparing Memory for  Before you can manually download any drivers using either RS-232 or HP-IB,
Manual Downloading you must define the DRAM (Driver RAM) into which the drivers will be
transferred. DRAM memory is non-volatile.

1. Calculate the required total DRAM size. This is the total amount of
memory required by the mainframe for all of the device drivers you are
going to download.

Typical driver size will range from 40Kbytes to 100Kbytes. If you are in
doubt about the amount of memory needed for downloading your device
drivers, use the size of the HP-IB driver file (ends in "DU") on the driver
disks. Remember that you must add the amount of memory necessary for
all of the device drivers you plan to download. You can see how much
RAM is available by using the DIAG:DRAM:CRE? MAX, DEF query.

NOTE Each driver will need additional system RAM at run time. Although this is not
part of the RAM necessary for the DRAM calculations, you should make sure
that you have enough DRAM to download the drivers, and enough system RAM
left after downloading to run the drivers. Most drivers will need less than
15Kbytes of additional RAM (per driver) at run time. If IBASIC is in the
system, it will take at least 150Kbytes to 200Kbytes of system RAM in addition
to the RAM used by the device drivers.

2. Create the appropriate DRAM partition using the DIAG:DRAM:CRE
command. Unless you have more than eight drivers to download, you do
not need to specify the second parameter.

WARNING Creating this memory partition will delete any NRAM or RDISK
partitions that you have defined, and any data in NRAM or RDISK
memory. You must redefine any such memory blocks after you have
defined the Driver RAM.

3. Reboot the system
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Manually Downloading
Over HP-IB

Manually Downloading
Over RS-232

Transmission Format

Manually downloading a driver over HP-IB is fairly straightforward. This
discussion assumes that the downloadable device driver has been supplicd by
Hewlett-Packard. Drivers supplied by HP are formatted so that you just need to
transfer the driver to command module memory. You must also have the driver
on media that is accessible to the host computer that will be controlling the
download.

You should send a *RST command and a *CLS command to the SYSTEM
instrument to put it in a known state before beginning your download.

On most computers, a program will be required for the actual download
process. Since the driver file contains the System Instrument command to start
the downloading and the actual data to download, this program just needs to
transfer the bytes in the driver file to the System Instrument, one byte at a time.

This file contains the SCPI command DIAG:DRIV:LOAD followed by the
IEEE 4882 arbitrary definite block header, and then the actual driver. The
definite block starts with the # character, followed by a single digit that shows
how many digits are in the length ficld, followed in turn by the length field. For
instance, a block that is 1000 bytes long would have a block header of
#800001000.

When your transfer program is complete you should send the SCPI query
SYST:ERR? to make sure that there were no errors during the download, and
reboot the system (send DIAG:BOOT). You can make sure that all of your
drivers have been properly loaded into Driver RAM by sending the SCPI
command DIAG:DRIV:LIST:RAM?

Manually downloading a driver over RS-232 is similar in concept to
downloading over HP-IB. Drivers supplied by HP are formatted so that you just
need to transfer them to command module memory. You must also have the
driver on media that is accessible to the host computer that will be controlling
the download.

However, the RS-232 interface of the E1405 uses special control characters
(e.g., < CTRL-C> to implement the equivalent of the HP-1B "device clear”
function) that would cause havoc in the download process if sent as part of the
driver. The driver file on the distribution disk that ends in "DC" is specially
formatted for RS-232 downloading to avoid this problem (see Appendix E
"Formatting Binary Data for RS-232" for more information on the data format of
these files).

You need to make sure that the transmission format of your computer matches
the format used at the System Instrument. The default configuration for the
System Instrument after a DIAG:BOOT:COLD command has been issued is

9600 BAUD

8 data bits

1 stop bit

Parity checking is OFF
XON/XOFF pacing
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If you are going to use any other setting, you must set up the appropriate settings
in the System Instrument using the following commands

COMM:SER([n]:REC:BAUD <rate > sets BAUD rate
COMM:SER[n]:REC:SBITS <bits > sets number of stop bits

DIAG:COMM STOR saves settings so they will be
kept through a reboot.

NOTE Because the special formatting for binary files uses all 8 bits, the number of data
bits must be set to 8 and parity checking must remain OFF for the driver files to
transfer properly.

Pacing the Data  Since the RS-232 interface is asynchronous, it is possible for the computer that is
doing the download to overrun the System Instrument. This would cause part of
the driver to be lost. To prevent this from happening, you should enable
hardware handshake (either RTS or DTR) or software handshake
(XON/XOFF).

The default configuration for the E1405 Command Module is for software
handshake enabled and hardware handshake disabled. To make sure that
software handshake is enabled for the command module use the
SYST:COMM:SER:PACE? query. To set up software handshake you can use
the following commands:

SYST:COMM:SER:PACE:THR:STOP? MAX

to find the maximum number of characters to fill the input
buffer.

SYST:COMM:SER:PACE:THR:STOP <max-20>

to set the threshold for stopping data to the maximum size of
the input buffer minus 20 characters.

SYST:COMM:SER:PACE:THR:STAR 0

to set the start buffer level to zero. This makes sure that the
input buffer is completely flushed whenever transmissions are
stopped.

SYST:COMM:SER:PACE:XON
to enable the software handshake protocol.

The start threshold is not critical as long as it is less than the stop threshold. The
stop threshold must be set low enough to handle the maximum number of
characters that are likely to be received at the System Instrument after it sends
the XOFF signal.

Hardware handshake can be set up to use either the DTR (Data Terminal
Ready) line or the RTS (Ready to Send) line. These modes can be set with the
SYST:COMM:SER:CONT:DTR IBFULL command (to set for DTR) or
SYST:COMM:SER:CONT:RTS IBFULL command (to set for RTS). You may
wish to turn software handshake OFF using the

SYST:COMM:SER:PACE NONE command, though the system will operate
with both protocols enabled. When the input buffer of the System Instrument is
not full (number of characters in the input buffer is less than the high
threshold), the specified hardware line will be asserted. When either hardware
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NOTE

CAUTION

Transmitting Using a COPY
Command

NOTE

handshake mode is enabled, the System Instrument will not transmit characters
when either the CTS (Clear to Send) or the DSR (Data Set Ready) lines are not
asserted. This acts to pace the System Instrument output.

The E1405 Command Module RS-232 interface is implemented as a DTE (Data
Terminating Equipment). Since most computer RS-232 interfaces are also
implemented as DTEs, a cable that does line swapping (null modem cable) is
usually used to connect the computer to the instrument. This cable typically
swaps the receive and transmit lines. It will usually connect the DTR line of one
interface to the CTS and DSR lines of the other. It will connect the RTS line of
one interface to the DCD (Data Carrier Detect) line of the other.

The RS-232 interface of the E1405 Command Module will echo any characters
received with an ASCII value greater than 32 and less than 128. Carriage returns
are echoed as carriage return/linefeed. When transferring the driver file, these
echoes can fill up the RS-232 receive buffer of your computer if they are not
read. If receive pacing is enabled for your computer this could cause the
computer to send the "Stop Transmitting" signal to the System Instrument, which
could block the remaining downloaded bytes or other commands sent after the
download. Since the driver file contains command strings and many carriage
returns that will be echoed by the system, your program should read the
returning echo characters from the RS-232 line. This will also let you determine
if there are any error messages coming back.

On some computers it is possible to use an RS-232 or HP-IB port and the copy
command to transfer the device driver. Hardware or software handshake must
be used by the copy command on the computer doing the downloading, and the
same handshake mode must be enabled on the System Instrument.

1. Set the required handshake mode and data format (e.g., on DOS systems
use the MODE command).

2. Type "COPY filename port" to transfer the file through the RS-232 port
to the System Instrument (e.g., on a DOS system you might use "COPY
/B filename. DC COML:"). This command may be slightly different
depending on the type of computer being used.

Since errors are echoed immediately, this method of transfer has no means of
trapping errors.
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Transmitting Using a CAT  On HP-UX systems you can use the caf command to transfer the device driver.
Command  The appropriate device file must exist. All shell commands are assumed to be
executed from either the /bin/sh or /bin/ksh shell.

1. Start a process that opens the device file to be used. This process should
keep the device file open long enough for the transfer to begin. This step
is done so that the following command to set the device file
configurations will remain in effect for the transfer. A command that will
do this is:

(cat < device file > /dev/null; sleep 1000) &

2. Set the required configuration of the device file using the stty command
The following command will set the device file to work with the default
System Instrument configuration.

stty -opost 9600 ixon -ixoff cs8 -cstopb ignpar < device file

3. Transfer the file to the System instrument with the cat command.

cat filename > device file

Transmitting Using Custom  If the COPY command on your computer cannot directly implement
Software  handshaking, or if you wish to trap errors and abort or otherwise modify the
transmission process, you must use a program to handle the download process.

This procedure assumes that your computer has some means of looking at data
being echoed from the System Instrument, and can check for a return character
without having to have a character returned. Since the actual driver file bytes
sent over the RS-232 interface are not echoed, the lack of ability to do this
would put the system into an infinite wait at the first byte that was not echoed.

1. Set up the appropriate handshake mode and data format on your system,
and the matching handshake mode in the System Instrument.

2. Transfer the driver file over the RS-232 interface using a program that
follows the outline in figure 5-3.

Check Driver Status  Make sure that the drivers were properly downloaded by checking their status

using the DIAG:DRIV:LIST:RAM? command. This will give you a list of all the
drivers currently found in DRAM.
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Chapter 6

Controlling Instruments Using HP-1IB

About this Chapter

Note

Programming Hints

This chapter shows how to control instruments in the mainframe from an
external computer using IEEE 488.2 Common Commands and the HP-IB
interface. This includes how to monitor instrument status, interrupt the
computer, and synchronize one or more instruments to an external computer.

Command references for the supported IEEE 488.2 Common Commands and
IEEE 488.2 HP-IB Messages are located near the end of this chapter. This
chapter contains the following sections:

Programming Hints ............ ... ... it 6-1
Instrument Status ...t 6-2
Clearing Status ........ccoviiviiinriiienaaeernannnns 6-10
Interrupting the External Computer ..................... 6-10
Synchronizing an External Computer and Instruments. .. ... 6-12

Examples that require showing a computer language are written for HP 9000
Series 200/300 Computers using HP BASIC language.

Only one instrument in the mainframe can be the addressed listener (i.e.,
receiving commands) on the HP-IB at any one time.

After executing a query command (any command that generates data),
do not attempt to execute another command until you have read the data
generated by the query command. Doing so causes the -410: Query
INTERRUPTED error. You can however, send a command following a
query command if they are combined in the same command string (joined
by semicolon and colon).

Instruments in the mainframe have 128 character input buffers. Do not
send a command string containing a query command that is longer than
128 characters. Doing so may cause a deadlock situation which can only
be resolved by setting a timeout on the computer’s enter statements and
then reading the error(s) after the timeout occurs.
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Status System The instrument status structure monitors important events for an instrument
Structure such as when an error occurs or when a reading is available. All instruments
have the following status groups and registers within those groups:

o Status Byte Status Group

— status byte register
- service request enable register

e Standard Event Status Group

- standard event status register
- standard event status enable register

e Operation Status Group

- condition register
— event register
- enable register

o Questionable Data Status Group

- condition register
- event register
— enable register

You read and configure the registers in the Status Byte and Standard Event
groups using Common Commands. These are the most commonly used
instrument registers. The registers in the Standard Operation Status group and
Questionable Data status group are configured using the commands in the
STATus subsystem.

NOTE The Status Byte, Standard Event, and Operation Status groups are the only
groups covered in this chapter. The Questionable Data status group is
supported by the system instrument (Command Module) but is not used by the
system instrument. Commands affecting this status group (Chapter 5) are
accepted but have no effect.

Refer to the STATus subsystem in the Command Reference of the individual
plug-in module manuals to determine how a module uses the Operation Status
group and Questionable Data status groups. If the STAT:OPER or
STAT:QUES commands are not documented in the plug-in module manual,
that module does not use the registers.
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The Status Byte  As shown in Figure 4-1, the Status Byte register is the highest-level register in
Register the status structure. This register contains bits which summarize information
from the other status groups.

NOTE The bits in the other status group registers must be specifically enabled to be
reported in the Status Byte register. Refer to "Unmasking Standard Event Status
Bits" (later in this chapter) for more information.,

Status Byte Register

Bit 0 Instrument Specific

Bit 1 Instrument Specific

Bit 2 Instrument Specific

Bit 3 Questionable Data Summary Bit
Bit 4 Message Available

Bit 5 Standard Event Summary Bit —_—
Bit 6 Service Request

Bit 7 Operation Status Summary Bit

Operation Status Group

Standard Event Status Group

Questionable Data Status Group (not used)

Figure 6-1. Status Structure
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Table 4-1 shows each of the Status Byte register bits and describes the event that
will set each bit.

Table 4-1. Status Byte Register

Bit Decimal
Number | Weight | Description

0 1 Instrument Specific (not used by most instruments)
1 2 Instrument Specific (not used by most instruments)
2 4 Instrument Specific (not used by most instruments)
3 8 Questionable Data Status Group Summary Bit. One or more events

in the Questionable Data Status group have occurred and set
bit(s) in those registers.

4 16 Message Available. The instrument’s output queue contains
information. This bit can be used to synchronize data exchange
with an external computer. For example, you can send a query
command to the instrument and then wait for this bit to be set.
The HP-IB is then available for other use while the program is
waiting for the instrument to respond.

5 32 Standard Event Status Group Summary Bit. One or more enabled
events in the Standard Event Status Register have occurred and
set bit(s) in that register.

6 64 Service Request--Service is requested by the instrument and the
HP-IB SRQ line is set true. This bit will be set when any other bit
of the Status Byte Register is set and has been enable to assert
SRQ by the *SRE command.

7 128 Operation Status Group Summary Bit. One or more events in the
Operation Status Group have occurred and set bit(s) in those
registers.

Reading the Status  You can read the Status Byte register using either the *STB? command or an
Byte Register HP-IB serial poll. Both methods return the decimal weighted sum of all set bits

in the register. The difference between the two methods is that *STB? does not
clear bit 6 (Service Request); serial poll does clear bit 6. No other status register
bits are cleared by either method with the exception of the Message Available
bit (bit 4) which may be cleared as a result of reading the response to *STB?. In
addition, using an HP-IB serial poll lets you read the status byte without
interrupting the instrument parser. The *STB? method requires the instrument
to process the command. This can generate interrupt query errors if the
instrument is executing another query.

The following program uses the *STB? command to read the contents of the
system instrument’s (Command Module’s) Status Byte register.

10 OUTPUT 70900;"*STB?" Read Status Byte Register
20 ENTER 70900; A Enter weighted sum

30 PRINT A Print weighted sum

40 END

For example, assume bit 3 (weight = 8) and bit 7 (weight = 128) are set. The
above program returns the sum of the two weights (136).
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Service Request
Enable Register

The Service
Request Bit

Clearing the Service
Request Enable
Register

The following program reads the system instrument’s Status Byte register using
the HP-IB Serial Poll command.

10 P =SPOLL(70900) Read Status Byte Register using
Serial Poll, place weighted sum
inP

20 PRINT P Print weighted sum

30 END

The Service Request Enable register is used to "unmask" bits in the Status Byte
register. When an unmasked Status Byte register bit is set to ’1’, a service
request is sent to the computer over HP-1B.

The command used to unmask Status Byte register bits is:

*SRE <mask>

where <mask > is the decimal weight of the bit to be unmasked, or is the sum
of the decimal weights if multiple bits are to be unmasked. For example,
executing:

*SRE 16
unmasks the message available (MAV) bit in the Status Byte register. Sending;
*SRE 48
unmasks the message available (MAV) and event status bit (ESB).
You can determine which bits in the Status Byte register are unmasked by
sending the command:
*SRE?

This command returns the decimal weighted sum of all unmasked bits.

Note that the Service Request bit (bit 6) in the Status Byte register does not
have a mask. Bit 6 is set any time another Status Byte register bit is set. If the
other bit which is set is unmasked, a service request is generated.

The Service Request Enable register mask is cleared (each bit masked except
bit 6) by sending the command.:

*SRE O

If *PSC 1 has been executed, the Service Request Enable register mask is
cleared when power is cycled. If *PSC 0 has been executed, the mask is
unchanged when power is cycled. (*PSC? queries the setting.)
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Standard Event Status  The Standard Event Status Register in the Standard Event status group
Register monitors the instrument status events shown in Table 4-2. When one of these
events occurs, it sets a corresponding bit in the Standard Event Status Register.

NOTE The Standard Event Status Register bits are not reported in the Status Byte
Register unless unmasked by the Standard Event Status Enable Register. Refer
to the section "Unmasking Standard Event Status Bits" for more information.

Table 4-2. Standard Event Status Register

Bit Decimal
Number | Weight | Description

0 1 Operation Complete. The instrument has completed all pending
operations. This bit is set in response to the *OPC command.

1 2 Request Control. An instrument is requesting permission to become
the active HP-IB controlier.

2 4 Query Error. A problem has occurred in the instrument’s output
queue.

3 8 Device Dependent Error. An instrument operation did not

complete possibly because of an abnormal hardware or firmware
condition (overload occurred, self-test failure, loss of calibration
or configuration memory, etc.)

4 16 Execution Error. The instrument cannot do the operation(s)
requested by a command.

5 32 Command Error. The instrument cannot understand or execute the
command.

6 64 User Request. The instrument is under local (front panel) control.

7 128 Power-On. Power has been applied to the instrument. You must

execute the *PSC 0 command to the System Instrument to allow
this bit to remain enabled when power is cycled. See the *PSC
command later in this chapter for an example.

8-15 Reserved for future use {always return zero).

Unmasking Standard  To allow any of the Standard Event Status register bits to set bit 5 (ESB) of the
Event Status Bits  Status Byte register, you must first unmask the bit(s) using the Standard Event
Status Enable register with the command:

*ESE

For example, suppose your application requires an interrupt whenever any type
of error occurs. The error related bits in the Standard Event Status register are
bits 2 through 5. The sum of the decimal weights of these bits is 60. You can
enable any one of these bits to sct bit 5 in the Status Byte Register by sending:

*ESE 60

If you want to generate a service request following any one of these errors, you
can do so by unmasking bit 5 (ESB) in the Status Byte register:

*SRE 32
*ESE 60

Now, whenever an error occurs, it will set one of the bits 2 - 5 in the Standard
Event Status register which will set bit 5 in the Status Byte register. Since bit 5 is
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Reading the Standard
Event Status Enable
Register Mask

Reading the Standard

Event Status Register

Operation Status

NOTE

Group

unmasked, an HP-IB service request (SRQ) will be generated. ("Interrupting
the External Computer", later in this chapter contains an example program
which demonstrates this sequence).

Note that the Standard Event Status Register bits that are not unmasked still
respond to their corresponding conditions. They do not, however, set bit 5 in the
Status Byte Register.

You can determine which bits in the Standard Event Status register are
unmasked with the command:

*ESE?
This command returns the decimal weighted sum of all unmasked bits.

The Standard Event Status Enable register is cleared (all bits masked) by
sending the command:

*ESE 0

You can determine which bits in the Standard Event Status register are set using
the command:

*ESR?

This command returns the decimal weighted sum of all set bits. *ESR? clears
the register. *CLS also clears the register.

Both of these commands return the decimal weighted sum of all set or enabled
bits.

The registers in the Standard Operation Status Group provide information
about the state of measurement functions within an instrument. These functions
are represented by bits in the Condition register which is described in Table 4-3.

The System Instrument (Command Module) only uses bit 8 in the Condition
register. Bit 8 (when set) indicates that an interrupt set up by the
DIAGnostic:INTerrupt commands has occurred and has been acknowledged.

The registers in the Operation Status Group and the DIAGnostic:INTerrupt
commands are only used when, for a specific VXIbus interrupt line, it is
necessary to replace the operating system’s interrupt service routine with the
System Instrument’s service routine. Hewlett-Packard VXIbus devices used with
the Command Module use the operating system service routine. The VXIbus
interrupt line that is used by these devices (primarily line 1), should not be used
with the DIAGnostic:INTerrupt commands.

The DIAGnostic:INTerrupt commands are covered in Chapter 5.
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Table 4-3. Operation Status Group - Condition Register

Bit Decimal
Number | Weight | Description

0 1 Calibrating

1 2 Settling

2 4 Ranging

3 8 Sweeping

4 16 Measuring

5 32 Waiting for TRG

6 64 Waiting for ARM

7 128 Correcting

8 256 Interrupt acknowledged (System Instrument)
9-12 Instrument Dependent
13-14 Reserved

15 Always zero

Reading the  When an event monitored by the Condition register has occurred or is
Condition Register occurring, a corresponding bit in the register is set. The bit which is set can be
determined with the command:

STATus:OPERation:CONDition?
The data which is returned is the decimal weighted sum of the set bit. Since bit 8
is the only bit used by system instrument, 256 is returned if the bit is set.
Bit 8 in the Condition register is cleared with the command:

DIAGnostic:INTerrupt:RESPonse?

Unmasking the  When a condition monitored by the condition register occurs, a corresponding
Operation Event bit in the Operation Status Group Event register is automatically set. In order
Register Bits for this condition to generate a service request, the bit in the Event register must
be unmasked using the Operation Status Group Enable reg.ster. This is done
using the command:

STATus:OPERation:ENABle <event >
where event is the decimal weight of the bit to be unmasked. Since the system

instrument only uses bit 8, the only useful value of event is 256.

When bit 8 is set and is unmasked, it sets bit 7 in the Status Byte register in the
Status Byte Group.

Bits in the Operation Status Group Event register which are unmasked can be
determined with the command:

STATus:OPERation:ENABIle?

The command returns the decimal weighted sum of the unmasked bit(s).
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Clearing the Operation
Event Register Bits

Using the Operation
Status Group Registers

NOTE

Bits in the Operation Status Group Event register which are set can be
determined with the command:

STATus:OPERation:EVENt?

This command returns the decimal weighted sum of the set bit(s).

Bits in the Operation Status Group Event register are cleared with the
command:

STATus:OPERation:EVENt?
or the bits can be cleared with the command:
*CLS

The Operation Status Group Enable register is cleared (all bits masked) by
sending the command:

STATus:OPERation:ENABle 0

The following example shows the sequence of commands used to setup and

respond to an interrupt using the system instrument interrupt servicing routine.

An interrupt handler must be assigned to handle the interrupt on the VXIbus

backplane interrupt line specified. See "Interrupt Line Allocation” in Chapter 2

for more information.

!Call computer subprogram Intr_resp when a service request
!is received due to an interrupt on a VXIbus backplane
Linterrupt line.

ON INTR 7 CALL Intr_resp

ENABLE INTR 7;2
!Unmask bit 7 in the Status Byte register so that a service
! request (SRQ) will occur when an interrupt occurs.
!Unmask bit 8 in the Operation Status Group Enable register

Iso that when the interrupt occurs it will set bit 7 in the
IStatus Byte register.

OUTPUT 70900; "*SRE 128"
OUTPUT 70900; "STAT:OPER:ENAB 256"

ISet up interrupt line 5 and enable interrupt response data
Ito be generated.
OUTPUT 70900; "DIAG:INT:SETUP5 ON"

OUTPUT 70900; "DIAG:INT:ACT ON"
. (Program which executes until interrupt occurs)

!Computer service request routine which does an SPOLL

lto determine the cause of the interrupt, then reads

!(and clears) the Operation Event register to determine which
levent occurred, and then reads the interrupt acknowledge

! response (which also clears condition register bit 8).

Controlling Instruments Using HP-1B
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Clearing Status

Interrupting an
External Computer

NOTE

SUB Intr_resp
B =SPOLL(70900)
OUTPUT 70900; "STAT:OPER:EVEN?"
ENTER 70900; E
OUTPUT 70900; "DIAG:INTR:RESP?"
ENTER 70900; R

SUBEND

The *CLS command clears all status registers (Standard Event Status Register,
Standard Operation Status Event Register, Questionable Data Status Event
Register) and the error queue for an instrument. This clears the corresponding
summary bits (bits 3, 5, & 7) and the instrument-specific bits (bits 0, 1, & 2) in
the Status Byte Register. *CLS does not affect which bits are enabled to be
reflected in the Status Byte Register or enabled to assert SRQ.

When a bit in the status byte register is set and has been enabled to assert SRQ
(*SRE command), the instrument sets the HP-IB SRQ line true. Interrupts can
be used to alert an external computer to suspend its present operation and find
out what service the instrument requires. (Refer to your computer/language
manuals for information on how to program the computer to respond to the
interrupt.)

To allow any of the status byte register bits to set the SRQ line true, you must
first enable the bit(s) with the *SRE command. For example, suppose your
application requires an interrupt whenever a message is available in the
instrument’s output queue (status byte register bit 4). The decimal weight of this
bit is 16. You can enable bit 4 to assert SRQ by sending:

*SRE 16

You can determine which bits are enabled in the Status Register using *SRE?,
This command returns the decimal weighted sum of all enabled bits.
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Example: Interrupting when an Error Occurs

This program shows how to interrupt an external computer whenever an error
occurs for the instrument being programmed which, in this example, is a
multimeter at secondary address 03.

10
20

30

40

50

70
80

100
110
120
130
140

150

160
170
180
190
200
210
220

OPTION BASE 1 !Array numbering starts with 1
ON INTR 7 CALL Errmsg

!When SRQ occurs on interface 7, call subprogram

ENABLE INTR 7;2

!Enable SRQ interrupt, interface 7

OUTPUT 70903;"*SRE 32"

IEnable bit 5 (Standard Event Status Bit) in Status Byte
Register

OUTPUT 70903;"*ESE 60"

IEnable error bits (bits 2-5) in Standard Event Status Register
to be reflected
!in Status Byte Register

OUTPUT 70903;"MEAS:TEMP? TC,T,(@104)"

IMeasure temperature with voltmeter

WAIT 2
ENTER 70903;Tmp_rdg !Enter temperature reading
PRINT Tmp_rdg !Print temperature reading
END
SUB Errmsg
DIM Message$[256] !Create array for error message
CLEAR 70903 IClear multimeter
B = SPOLL(70903)
ISerial poll multimeter (clears SRQ)
REPEAT
[Repeat next 3 lines until error number = 0
OUTPUT 70903;"SYST:ERR?"  /Read error from queue
ENTER 70903;Code,Message$  /Enter error number & message
PRINT Code,Message$ !Print error number & message
UNTIL Code=0
OUTPUT 70903;"*CLS" [Clear status structures
STOP
SUBEND
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Synchronizing an
External Computer
and Instruments

The *OPC? and *OPC commands (operation complete commands) allow you
to maintain synchronization between an external computer and an instrument,
The *OPC? query places an ASCII character 1 into the instrument’s output
queue when all pending instrument operations are finished. By requiring the
computer to read this response before continuing program execution, you can
ensure synchronization between one or more instruments and an external
computer.

The *OPC command sets bit 0 (Operation Complete Message) in the Standard
Event Status Register when all pending instrument operations are finished. By
enabling this bit to be reflected in the Status Byte Register, you can ensure
synchronization using the HP-IB serial poll function.

Example: Synchronizing an External Computer and Two Instruments
using the OPC? query.

This example uses a D to A Converter module (DAC) at secondary address 09
and a Scanning Voltmeter at secondary address 03. The application requires the
DAC to output a voltage to a device under test. After the voltage is applied, the
voltmeter measures the response from the device under test. The *OPC?
command ensures that the voltage measurement will be made only after the
voltage is applied by the DAC.

10 OUTPUT 70909;"SOUR:VOLT1 5;*OPC?"

IConfigure DAC to output 5 volts on channel 1; place 1in
output
Iqueue when done

20 ENTER 70909;A
IWait for *OPC? response
30 OUTPUT 70903;"MEAS:VOLT:DC? (@104)"
IMeasure DC voltage on device under test
40 ENTER 70903;A
!Enter voltage reading
50 PRINT A
!Print reading
60 END
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Example: Synchronizing an External Computer and Two Instruments
using the *OPC command.

This example uses the *OPC command and serial poll to synchronize an
external computer and two instruments (DAC at secondary address 09;
Scanning Voltmeter at secondary address 03). The advantage to using this
method over *OPC? query method is that the computer can do other operations
while it is waiting for the instrument(s) to complete operations. When using this
method, the Operation Complete bit (bit 0) must be the only enabled bit in the
Standard Event Status Register (*ESE 1 command). If other bits (such as error
bits) are enabled, you must make sure that bit 0 causes the interrupt.

10 OUTPUT 70909;"*CLS"

IClear all status structures on instrument at secondary address
09

20 OUTPUT 70909;"*ESE 1"

!Enable Operation Complete to be reflected in bit 5 of the
Status Byte Register

30 OUTPUT 70909;"SOUR:VOLT1 5;*OPC"

IConfigure instrument #1, set Operation Complete bit when
done

40 WHILE NOT BIT(SPOLL(70909),5)

!While waiting for bit 5 in instrument’s Status Byte Register to
be set,
Icomputer can do other operations

50 !(Computer does other operations here)

60 END WHILE

70 OUTPUT 70903;"MEAS:VOLT:DC? (@104)"
IMeasure DC voltage using instrument #2

80 END
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Chapter 7

System Instrument Command Reference

About This Chapter

Command Types

Common Command
Format

SCPI Command Format

This chapter describes the Standard Commands for Programmable
Instruments (SCPI) command set and the IEEE 488.2 Common Commands for
the System Instrument. The System Instrument is part of the HP E1300/E1301
Mainframe’s internal control processor and is therefore always present in a
Mainframe. This chapter contains the following sections:

® Command TYpes ....vvvvrriiienenreerinireereannnnees 7-1
e SCPICommand Reference ...........cocviivviiinnnnnnnn. 7-4
o Common Command Reference ................c..ou..t. 7-65
e HP-IB Message Reference ................ooiaa..., 7-72
e Command Quick Reference .............ccceiviiivennt. 7-75

Commands are separated into two types: IEEE 488.2 Common Commands and
SCPI Commands.

The IEEE 488.2 standard defines the Common commands that perform
functions like reset, self-test, status byte query, etc. Common commands are four
or five characters in length, always begin with the asterisk character (*), and may
include one or more parameters. The command keyword is separated from the
first parameter by a space character. Some examples of Common commands are
shown below:

*RST, *ESE <mask >, *STB?

The SCPI commands perform functions like closing switches, making
measurements, and querying instrument states or retrieving data. A subsystem
command structure is a hierarchical structure that usually consists of a top level
(or root) command, one or more lower level commands, and their parameters.
The following example shows part of a typical subsystem:

[ROUTe:]
CLOSe <channel list >
SCAN <channel list >
:MODE?

ROUTe: is the root command, CLOSe and SCAN are second level commands
with parameters, and :MODE? is a third level command.
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Command Separator A colon (:) always separates one command from the next lower level command
as shown below:

ROUTe:SCAN:MODE?

Colons separate the root command from the second level command
(ROUTe:SCAN) and the second level from the third level (SCAN:MODE?).

Abbreviated Commands  The command syntax shows most commands as a mixture of upper and lower
case letters. The upper case letters indicate the abbreviated spelling for the
command. For shorter program lines, send the abbreviated form. For better
program readability, you may send the entire command. The instrument will
accept either the abbreviated form or the entire command.

For example, if the command syntax shows MEASure, then MEAS and
MEASURE are both acceptable forms. Other forms of MEASure, such as
MEASU or MEASUR will generate an error. You may use upper or lower case
letters. Therefore, MEASURE, measure, and MeAsUTE are all acceptable.

Implied Commands  Implied commands appear in square brackets ({ 1) in the command syntax. (The
brackets are not part of the command, and are not sent to the instrument.)
Suppose you send a second level command but do not send the preceding
implied command. In this case, the instrument assumes you intend to use the
implied command and it responds as if you had sent it. Examine the SOURce
subsystem shown below:

[SOURce:]
PULSe
:COUNt
:COUNTt?
:PERiod
:PERiod?

The root command SOURCce: is an implied command. To set the instrument’s
pulse count to 25, you can send either of the following command statements:

SOUR:PULS:COUN25 or  PULS:COUN 25

Variable Command Syntax  Some commands have what appears to be a variable syntax. For example:
DIAG:INT:SETup[n]? and SYST:COMM:SERial[n]:BAUD?

In these commands, the "n" is replaced by a number. No space is left between
the command and the number because the number is not a parameter. The
number is part of the command syntax. The purpose of this notation is to save a
great deal of space in the command reference. In the case of ...SETup[n], n
could range from 1 through 7. In ...SERial[n]..., n can be from 0 through 7. You
can send the command without the [n] and a default value will be used by the
instrument. Some examples:

DIAG:INT:SETUP2?, DIAG:INT:PRI2 5, SYST:COMM:SER1:BAUD 9600

Parameters  Parameter Types. The following list contains explanations and examples of
parameter types you will see later in this chapter.

o Numeric Parameters are commonly used decimal representations of
numbers including optional signs, decimal points, and scientific notation
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Linking Commands

(e.g., 123, 123E2, -123, -1.23E2, .123, 1.23E-2, 1.23000E- 01). Special
cases include MIN, MAX, and INFinity. The Comments section within
the Command Reference will state whether a numeric parameter can also
be specified in hex, octal, and/or binary. #H7B, #Q173, #B1111011

e Boolean parameters represent a single binary condition that is either true
or false (e.g., ON, OFF, 1, 0). Any non-zero value is considered true.

Discreet parameters select from a finite number of values. These
parameters use mnemonics to represent each valid setting. An example is
the TRIGger:SOURce <source> command where source can be BUS,
EXT,HOLD, or IMM.

® Arbitraty Block Program Data parameters are used to transfer blocks of
data in the form of bytes. The block of data bytes is preceded by a
preamble which indicates either 1) the number of data bytes which
follow, or 2) that the following data block will be terminated upon receipt
of a New Line message with the EOI signal true. The syntax is:

Definite Length Block
# < non-zero digit > < digit(s) > < data byte(s) >

Where the value of <non-zero digit> equals the number of
< digit(s) > . The value of <digit(s)> taken as a decimal integer
indicates the number of < data byte(s)> in the block.

Indefinite Length Block
#0 <data byte(s) > <NL~END >

Examples of sending 4 data bytes:

#14 <byte > <byte > <byte > <byte >
#3004 <byte > < byte > <byte > <byte >
#0 <byte > <byte > <byte> <byte> <NL ~END >

Optional Parameters. Parameters shown within square brackets ([ 1) are
optional parameters. (Note that the brackets are not part of the command, and
are not sent to the instrument.) If you do not specify a value for an optional
parameter, the instrument chooses a default value. For example, consider the
ARM:COUNt? [ < MIN|MAX > ] command. If you send the command without
specifying a parameter, the present ARM:COUNI value is returned. If you send
the MIN parameter, the command returns the minimum count available. If you
send the MAX parameter, the command returns the maximum count available.
Be sure to place a space between the command and the parameter.

Linking IEEE 488.2 Common Commands with SCPI Commands. Usec a
semicolon between the commands. For example:

*RST;OUTPON  or TRIG:SOUR HOLD;*TRG

Linking Multiple SCPI commands. Use both a semicolon and a colon between
the commands. For example:

ARM:COUN 1;:TRIG:SOUR EXT
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ABORt

SCPI Command This section describes the SGPI commands for the System Instrument.

Reference Commands are listed alphabetically by subsystem and also within each
subsystem. A command guide is printed in the top margin of each page. The
guide indicates the first command listed on that page.

ABORt The ABORT subsystem is a part of the System Instrument’s trigger system.
ABORT resets the trigger system from its Wait For Trigger state to its Idle state
and aborts any pacer pulse train in progress. ABORt performs the opposite
function of the INITiate:IMMediate command. INITiate enables the trigger
system, while ABORt disables it.

Subsystem Syntax ABORt

Comments e ABORt does not affect any other settings of the trigger system. When the
INITiate command is sent, the trigger system will respond just as it did
before the ABORt command was sent.

e Related Commands: INITiate, TRIGger

e *RST Condition: ABORT

Example Stopping Pacer pulses with ABORT

TRIG:SOUR HOLD trigger source is TRIG
command

SOUR:PULS:COUN 1E3 output 1000 Pacer pulses

SOUR:PULS:PER .1 S pulse period set to .1 second

INIT go to Wait For Trigger state

TRIG trigger the Pacer to output
pulses

ABORT go to Trigger-Idle state and stop
Pacer pulses
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DIAGnostic

Subsystem Syntax

DIAGnostic

The DIAGnostic subsystem allows control over the System Instrument’s internal
processor system (:BOOT, and :INTerrupt), the allocation and contents of User
RAM, and, disc volume RAM (:NRAM, and :RDISk), and allocation of the
built-in serial interface (COMM:SER:OWNer).

DIAGnostic

:BOOT
:COLD
[[WARM]
:COMMunicate
:SERial[0]
[:OWNer] [SYSTem |IBASic| NONE]
[}OWNer]?
:SERial[n]
:STORe
:DOWNIload
:CHECked
[[MADDress| <address >, <data >
:SADDress <address >, < data >
[:MADDress} <address >, <data >
:SADDress <address > ,<data>
:DRAM
:AVAllable?
:CREate <size > <num_drivers >
:CREate? <MIN|MAX >,<MIN|MAX |DEF>
:DRIVer
:LOAD <dhniver_block >
:CHECked <driver_block >
:LIST
:ALL?
‘RAM?
:ROM?
INTerrupt
:ACTivate [ON|OFF|1|0]
:SETup[n] [ON|OFF|1]0]
:SETUP|n]?
:PRlIority[n] [ < priority > | MIN|MAX | DEF]
:PRIority[n]? {MIN |MAX | DEF]
:RESPonse?
:NRAM
:ADDRess?
:CREate <size> |MIN|MAX
:CREate? [MAX MIN]
:PEEK? <address > ,<width >
‘POKE < address >, <width >, < data >
:RDISk
:ADDress?
:CREate <size> |[MIN|MAX
:CREate? [MIN|MAX]
:UPLoad
[(MADDress]? <address >,<byte_count >
SADDress? <address >, <byte count>
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DIAGnostic:BOOT:COLD

:BOOT:COLD  DIAGnostic:BOOT:COLD causes the System Instrument to restart (re-boot).
Configurations stored in non-volatile memory and RS-232 configurations are
reset to their default states:

e DRAM, NRAM, and RDISk memory segments are cleared

e Serial Interface parameters set to:

- BAUD 9600
- BITSS

- PARity NONE
- SBITs1

- DTRON

-~ RTSON

- PACE XON

® Serial 0 Owner = system

NOTE Resetting the serial interface parameters takes about 0.01 seconds for the
built-in serial port and 0.75 seconds per serial plug-in card. While this is taking
place the System Instrument will still respond to serial polls. If you are using a
serial poll to determine when the cold boot cycle is complete, you should insert a
delay of 1 second per plug-in serial card (E1324) before polling the system
instrument. This will prevent incorrectly determining that the system instrument
has completed its boot cycle.

Comments e The System Instrument goes through its power-up self tests.

o Related Commands: DIAG:BOOT:-WARM

Example Re-booting the System Instrument (cold)
DIAG:BOOT:COLD force boot
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:BOOT[:WARM]

Comments

Example

:COMMunicate
:SERial[0][:OWNer]

Parameters

Comments

Example

DiAGnostic :BOOT[:WARM]

DIAGnostic:BOOT[:WARM] causes the System Instrument to restart (re-boot)
using the current configuration stored in non-volatile memory. The effect is the
same as cycling power.

® The System Instrument goes through its power-up self tests.

e The non-volatile system state is used for configuration wherever
applicable.

¢ Related Commands: DIAG:BOOT:COLD

Booting the System Instrument (warm)

DIAG:BOOT:WARM force boot

DIAGnostic:COMMunicate:SERial [0] [:OWNer] <owner > Allocates the
built-in serial interface to the System Instrument, the optional IBASIC
interpreter, or to neither,

Parameter Parameter Range of Default
Name Type Values Units
owner discrete SYSTem |IBASic| NONE none

e While the serial interface is allocated to the Command Module
(SYSTem), it can function as the mainframe user interface when
connected to a terminal or computer running terminal emulation
software.

® When the built-in serial interface is allocated to IBASIC, it is controlled
only by IBASIC. The serial interface is given a select code of 9, and any
RS-232 device connected to the (Command Module) RS-232 port is
programmed accordingly.

o If the built-in serial interface is not needed, specifying NONE will release
memory for use by other instruments.

® Once the new serial interface owner has been specified
(DIAG:COMM:SER:OWN), the change will not take effect until you
re-boot (warm) the system.

¢ Related Commands: DIAGnostic:COMMunicate:SERial[: OWNer]

Give the serial interface to IBASIC,

DIAG:COMM:SER IBAS Note; :OWNer is implied
DIAG:BOOT:WARM Complete the allocation
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DIAGnostic:COMMunicate :SERial[0][:OWNer]?

:COMMunicate
:SERial[0][:OWNer]?

Comments

Example

:COMMunicate
:SERial[n]:STORe

Comments

Example

DIAGnostic:COMMunicate:SERial[0] [:OWNer]? Returns the current "owner"
of the built-in serial interface. The values returned will be; "SYST", "IBAS", or
"NONE".

o Related Commands: DIAGnostic:SERial[: OWNer]

Determine which instrument has the serial interface.

DIAG:COMM:SER? Note; :OWNer is implied

enter statement statement returns the string
SYST, IBAS, or NONE

DIAGnostic:COMMunicate:SERial[n]:STORe Stores the serial
communications parameters (e.g. BAUD, BITS, PAR!ity etc.) into non-volatile
storage for the serial interface specified by [n] in SERial[n].

e Until ...STORe is executed, communication parameter values are stored
in volatile memory, and a power failure will cause the settings to be lost.

o DIAG:COMM:SER(1-7):STOR causes an HP E1324A (B-size RS-232
card) to store its settings in an on-board EEROM. This EEROM write
cycle takes nearly one second to complete. Wait for this operation to
complete before attempting to use that serial interface.

e The HP E1324A’s EEROM used to store its serial communication
settings has a finite lifetime of approximately ten thousand write cycles.
Even if your application program sent the ... STORe command once
every day, the lifetime of the EEROM would still be over 27 years.

Be careful that your application program sends the ...STORe command
to an HP E1324A no more often than is necessary.

o Related Commands: all SYST:COMM:SER|[n]... commands

Store the serial communications settings in the third HP E1324A.

DIAG:COMM:SER3:STOR
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:DOWNIload:CHECked
[:MADDress]

Parameters

Comments

DIAGnostic :DOWNIioad:CHECked [:MADDress]

DIAGnostic:CHECked:DOWNIload[:MADDress] < address>,<data> writes
data into a non-volatile User RAM segment starting at address using error
correction. The User RAM segment is allocated by the DIAG:NRAM:CREate
or DIAG:DRAM:CREate command.

Parameter Parameter Range of Default
Name Type Values Units
address numeric 0 to 16,777,215 (# HFFFFFE) none
data arbitrary block | See "Parameter Types", in the none
program data bgginniigif this chapter

e This command is typically used to send a block of data to a block of user
RAM. It is the only way to send binary data to multiple addresses over a
serial (RS232C) line.

e CAUTION: Be certain that a// of the data you download will be contained
entirely within the allocated NRAM segment. Writing data outside of the
NRAM segment will disrupt the operation of the Command Module.
Most computers terminate an OUTPUT, PRINT, or WRITE statement
with a carriage return or carriage return and line feed. These
End-Of-Line characters must be either accounted for (NRAM segment
sized to accommodate them), or suppressed using an appropriate
IMAGE or FORMAT statement. Some helpful methods:

- Size the NRAM segment a little larger than the expected data block

— Control the End-Of-Line characters with format statements.

- Use the Definite Length Arbitrary Block Program Data format (see
example) to send your data rather than the Indefinite Length
Arbitrary Block Program Data format.

o Address may be specified in decimal, hex (#H), octal (#Q), or binary
(#B) formats. DOWNIoad is done by word (16 bit) access so address
must be even.

e Be certain that address specifics a location within the User RAM
segment allocated using DIAG:NRAM:CRE4ate if you are downloading a
configuration table. DIAG:DOWNIoad can change the contents of
System RAM causing unpredictable results.

e This command can also be used to write data to a device with registers in
the A16 address space. See :DOWNIload:SADDress.

e Related Commands: DIAG:NRAM:CREate, DIAG:NRAM:ADDRess?,
DIAG:UPLoad?, VXI:CONF:CTABIle, VXI: CONF:DCTable,
VXI:CONF:ITABIe, VXI:CONF:MTABIe
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DIAGnostic:DOWNload:CHECked [:MADDress]

Byte Format  Each byte sent with this command is expected to be in the following format:

Bit # 7 6 5 4 3 2 1 0

Control Bit Check Bits Data Bits

® Control Bit is used to indicate the serial driver information such as clear,
reset, or end of transmission. This bit is ignored by the regular 488.2
driver . The control bit should be one for regular data.

® Check Bits are used to detect and correct a single bit error. The control
bit is not included in the check. The check bits are a Hamming single bit
error correction code, as specified by the following table:

Data Value Check Bits
0
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® Data bits arc the actual data being transferred (four bits at a time). Each
word to be written requires four data bytes for transmission. The
significance of the data is dependant on the order received. The first data
byte received contains the most significant nibble of the 16 bit word to be
written (bits 15-12) . The next data byte received contains the least
significant nibble of the most significant byte of the word (bits 11-8). The
third data byte received contains the most significant nibble of the least
significant byte of the word (bits 7-4). The fourth data byte received
contains the least significant nibble of the least significant byte of the
word to be written (bits 3-0). Once all four bytes have been received the
word will be written.
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DIAGnostic :DOWNIload:CHECked :SADDress

‘DOWNIoad:CHECked DIAGnostic:CHECked:DOWNIload:SADDress <address>,<data> writes dafa
:SADDress to non-volatile User RAM at a single address specified by address using error
correction. It can also write to devices with registers in the A16 address space.

Parameters Parameter Parameter Range of Default
Name Type Values Units
address numeric 0 to 16,777,215 (# HFFFFFE) none
data arbitrary block | See "Parameter Types", in the none
program data beginning of this chapter
Comments e This command is typically used to send data to a device which accepts

data at a single address. It is the only way to send binary data to single
addresses over a serial (RS232C) line.

e Most computers terminate an OUTPUT, PRINT, or WRITE statement
with a carriage return or carriage return and line feed. These
End-Of-Line characters must be either accounted for (NRAM segment
sized to accommodate them), or suppressed using an appropriate
IMAGE or FORMAT statement. Some helpful methods:

— Control the End-Of-Line characters with format statements.

— Use the Definite Length Arbitrary Block Program Data format (see
example) to send your data rather than the Indefinite Length
Arbitrary Block Program Data format.

® A register address in A16 address space can be determined by:

1FC001s + (LADDR * 64) + register_number
where 1FC0001¢ is the base address in the System Instrument A16 space,
LADDR is the device logical address, 64 is the number of address bytes
per device, and register_number is the register to which the data is
written.

If the device is an A24 device, the address can be determined using the
VXI:CONF:DLISt command to find the base address in A24, and then
adding the register_number to that value. A24 memory between address
20000016 and address E0000016 is directly addressable by the Controller.

® Address may be specified in decimal, hex (#H), octal (#Q), or binary
(#B) formats. DOWNIoad is done by word (16 bit) access so address
must be even.

o Related Commands: DIAG:UPLoad:SADDress?
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DIAGnostic:DOWNIoad:CHECked :SADDress

Byte Format  Each byte sent with this command is expected to be in the following format:

Bit # 7 6 | s | 43| 2]1]o0

Control Bit Check Bits Data Bits

e Control Bit is used to indicate the serial driver information such as clear,
reset, or end of transmission. This bit is ignored by the regular 488.2
driver. The control bit should be one for regular data.

® Check Bits are used to detect and correct a single bit error. The control
bit is not included in the check. The check bits are 2 Hamming single bit
error correction code, as specified by the following table:

Data Value Check Bits
0 0
1 7
2 6
3 1
4 5
5 2
6 3
7 4
8 3
9 4
10 5
11 2
12 6
13 1
14 0
15 7

® Data bits are the actual data being transferred (four bits at a time). Each
word to be written requires four data bytes for transmission. The
significance of the data is dependant on the order received. The first data
byte received contains the most significant nibble of the 16 bit word to be
written (bits 15-12) . The next data byte received contains the least
significant nibble of the most significant byte of the word (bits 11-8). The
third data byte received contains the most significant nibble of the least
significant byte of the word (bits 7-4). The fourth data byte received
contains the least significant nibble of the least significant byte of the
word to be written (bits 3-0). Once all four bytes have been received the
word will be written.
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DIAGnostic :DOWNIload [:MADDress]

:DOWNIload DIAGnostic:DOWNIload[:MADDress] <address>,<data> writes data into a
non-volatile User RAM segment starting at address. The User RAM segment is
allocated by the DIAG:NRAM:CREate command.

[:MADDress]

Parameters

Comments

Parameter Parameter Range of Default
Name Type Values Units
address numeric 0to 16,777,215 (#HFFFFFE) none
data arbitrary block | See "Parameter Types", in the none
program data beginning of this chapter

e CAUTION: Be certain that all of the data you download will be contained

entirely within the allocated NRAM segment. Writing data outside of the
NRAM segment will disrupt the operation of the Command Module.
Most computers terminate an OUTPUT, PRINT, or WRITE statement
with a carriage return or carriage return and line feed. These
End-Of-Line characters must be either accounted for (NRAM segment
sized to accommodate them), or suppressed using an appropriate
IMAGE or FORMAT statement. Some helpful methods:

- Size the NRAM segment a little larger than the expected data block

— Control the End-Of-Line characters with format statements.

- Use the Definite Length Arbitrary Block Program Data format (see
example) to send your data rather than the Indefinite Length
Arbitrary Block Program Data format.

e This command is generally used to download data into User

Configuration Tables. These tables allow the user to control the system’s
dynamic configuration DOWNIload uses word writes.

e Address may be specified in decimal, hex (#H), octal (#Q), or binary

(#B) formats. DOWNIoad is done by word (16 bit) access so address
must be even.

Be certain that address specifies a location within the User RAM
segment allocated using DIAG:NRAM:CRE:ate if you are downloading a
configuration table. DIAG:DOWNIoad can change the contents of
System RAM causing unpredictable results.

This command can also be used to write data to a device with registers in
the A16 address space. See :DOWNload:SADDress.

o Related Commands: DIAG:NRAM:CREate, DIAG:NRAM:ADDRess?,

DIAG:UPLoad?, VXI:CONF:CTABIle, VXI:CONF:DCTable,
VXI:CONF:ITABIle, VXI:CONF:MTABIe

System Instrument Command Reference 7-13



DIAGnostic:DOWNIoad:SADDress

Example

:DOWNIload:SADDress

Parameters

Comments

Loading Dynamic Configuration information into an allocated RAM segment.

DIAG:NRAM:CRE 6

DIAG:BOOT:WARM

DIAG:NRAM:ADDR?
enter value to variable X

DIAG:DOWN < value of X > ,table data download table data
VXI:CONF:DCTAB < value of X >

DIAG:BOOT:WARM

Allocate a segment of user

Re-boot system to complete

allocation

query starting address

get starting address into X

link configuration table to

configuration algorithm

Re-boot to set new
configuration

DIAGnostic:DOWNIload:SADDress < address>,< data> writes data to
non-volatile User RAM at a single address specified by address, and writes data
to devices with registers in A16 address space.

Parameter Parameter Range of Default
Name Type Values Units
address numeric 0 to 16,777,215 (#HFFFFFE) none
data arbitrary block | See "Parameter Types", in the none
program data beginning of this chapter

e Most computers terminate an OUTPUT, PRINT, or WRITE statement
with a carriage return or carriage return and line feed. These
End-Of-Line characters must be accounted for or suppressed using an
appropriate IMAGE or FORMAT statement. Some helpful methods:

— Control the End-Of-Line characters with format statements.

— Use the Definite Length Arbitrary Block Program Data format to send
your data rather than the Indefinite Length Arbitrary Block Program
Data format.

A register address in A16 address space can be determined by:

1FC00016 + (LADDR * 64) + register_number
where 1FC00015 is the base address in the System Instrument A16
address space, LADDR is the device logical address, 64 is the number of
address bytes per device, and register_number is the register to which the
data is written.

If the device is an A24 device, the address can be determined using the
VXI:CONF:DLISt command to find the base address in A24, and then
adding the register_number to that value. A24 memory between address
20000016 and address E000001¢ is directly addressable by the Controller.

® Address may be specified in decimal, hex (#H), octal (#Q), or binary

(#B) formats. DOWNIload is done by word (16 bit) access so address
must be even.

o Related Commands: DIAG:UPLoad:SADDress?
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DIAGnostic :DRAM:AVAilable?

Example Downloading Data to a Single Address Location

This program downloads an array with the data 1, 2, 3, 4, 5 to register 32 on a
device with logical address 40 in VXIbus A16 address space.

DIM Dnid_data(1:5) Dimension controller array
DATA 1,23,45
READ Dnid_data(*) Load data into controller array

"DIAG:DOWN:SADD #H1FCA20,#210";
This line is sent without termination.

Send Dnid_data as 16-bit words Terminate after last word with
EOI or LF and EOI

:DRAM:AVAilable? DIAGnostic:DRAM:AVAilable? Returns the amount of RAM remaining
(available) in the DRAM (Driver RAM) segment, which is the amount of RAM
in the segment minus any previously loaded drivers.

Comments e DIAG:DRAM:CREAte does not allocate the RAM segment until after a
subsequent re-boot.

e Related Commands: DIAG:DRAM:CREate, DIAG:DRIVer:LOAD,
DIAG:DRIVer:LIST?

Example Determine amount of space left for drivers in the DRAm segment.

DIAG:DRAM:AVA?

enter statement statement returns available
DRAM in bytes.
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DIAGnostic:DRAM:CREate

:DRAM:CREate DIAGnostic:DRAM:CREate < size> <num_drivers> creates a non-volatile

Parameters

Comments

Example

:DRAM:CREate?

7-16 System Instrument Command Reference

RAM area for loading instrument drivers. DIAGnostic:DRAM:CREate 0
removes the RAM segment when the system is re-booted.

Parameter Parameter Range of Default
Name Type Values Units
size numeric 0 to available RAM or none
MIN|MAX
num_drivers numeric 0 to available RAM or 8
MIN |MAX | DEF

sizeis the number of bytes to be allocated to DRAM use. A size of zero
will remove the DRAM segment.

num_driversis the maximum number of drivers to be loaded.

The DRAM segment will be created only after the System Instrument has
been re-booted (cycle power or execute DIAG:BOOT).

Based on the size specified, DIAG:DRAM:CRE rounds the size up to an
even value.

DRAM will de-allocate previously allocatcd NRAM and RDISk
segments.

Using all of the available RAM (MAX) for the DRAM scgment will limit
some functions such as IBASIC program space, instrument reading
storage space, and full functionality of the Display Terminal Interface.

Use DIAG:DRIVer:LOAD... and, DIAG:DRIVer:LIST...? to load and
manage DRAM.

Related Commands:DIAG:DRAM:AVAilable?,
DIAG:DRIVer;:LOAD..., DIALG:DRIVer:LIST...2.

Allocate a 15 Kbyte non-volatile Driver Ram segment.

DIAG:DRAM:CREate 15360 allocate 15 Kbyte segment of
Driver Ram.

DIAGnostic:DRAM:CREate? [ <MIN|MAX>,<MIN|MAX|DEF >] rcturns
the size (in bytes) of a previously created non-volatile RAM area for loading
instrument drivers, and the number of drivers currently loaded.

@ sizeis the number of bytes currently allocated to DRAM use.

e num_driversis the number of drivers currently loaded.



:DRIVer:LOAD
<driver_block >

Parameters

Comments

Example

:DRIVer :LOAD:
CHECked
<driver_block >

Parameters

Comments

Example

DIAGnostic :DRIVer:LOAD <driver_block >

DIAGnostic:DRIVer:LOAD <driver_block> loads the instrument driver
contained in the driver_block into a previously created DRAM segment.

Parameter Parameter Range of Default
Name Type Values Units
driver_block | arbitraryblock | See "Parameter Types" at the none
program data beginning of this chapter.

® driver_blockis the actual binary driver data to be transferred.

o Related Commands:DIAG:DRAM:AVAilable?,
DIAG:DRAM:CREate, DIAG:DRIVer:LIST...2.

Download a driver block.

DIAG:DRIV:LOAD

downloads the driver <driver_block > to DRAM memory.

DIAGnostic:DRIVer:LOAD:CHECked < driver_block> loads the instrument
driver contained in the driver_block into a previously created DRAM segment.
The driver_block is formatted in the same data byte format used by

DOWNIload:CHECked.
Parameter Parameter Range of Default
Name Type Values Units
driver_block | arbitraryblock | See "Parameter Types" at the none

program data

beginning of this chapter.

e driver_blockis the actual binary driver data to be transferred.

e This is the only way to download a device driver over a serial (RS232C)

line.

® Related Commands:DIAG:DRAM:AVAilable?,
DIAG:DRAM:CREate, DIAG:DRIVer:LIST...2.

Download the driver named DIGITAL.DC.

DIAG:DRIiVer:LOAD:CHEC
downloads the driver <driver_block> to DRAM memory.

System Instrument Command Reference 7-17



DIAGnostic:DRiVer :LIST[:type]?

:DRIVer :LIST[:type]? DIAGnostic:DRIVer:LIST[:type]? lists all drivers from the specified table found
on the system. If no parameter is specified, all driver tables are searched and the
data from each driver table is separated from the others by a semicolon.

Parameters Parameter Parameter Range of Default
Name Type Values Units
type discrete ALL|RAM|ROM ALL

For each driver listed, the following items are returned:

NAME, IDN_MODEL, REV_CODE, TABLE

Parameter Description
NAME The instrument name. This is the same label that
appears on the instrument selection menu.
IDN_MODEL The model name. This is the same model name as
used in the response to the *IDN? command.
REV _CODE The revision code. It is in the form A.nn.nn where A
as an alpha character
TABLE The name of the table the driver was found in.
This will be RAM or ROM.
Comments o DIAGnostic:DRIVer:LIST? lists all drivers found in the system.

e DIAGnostic:DRIVer:LIST:RAM? lists all drivers found in the RAM
driver table DRAM.

o DIAGnostic:DRIVer:LIST:ROM? lists all drivers found in the ROM
driver table.

o Related Commands:DIAG:DRAM:AVAilable?,
DIAG:DRAM:CREate, DIAG:DRIVer:LOAD...

Example List all drivers in the system.
DIAG:DRIV:LIST? lists all drivers currently loaded.

Example List all drivers in ROM.

DIAG:DRIV:LIST:ROM? lists all of the drivers currently
loaded in ROM.
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:INTerrupt:ACTivate

Parameters

Comments

Example

:2INTerrupt:SETup[n]

Parameters

Comments

DIAGnostic :INTerrupt:ACTivate

DIAGnostic:INTerrupt:ACTivate <mode> enables an interrupt on the VXI
backplane interrupt line specified by DIAG:INT:SET[n] to be acknowledged.

Parameter Parameter Range of Default
Name Type Values Units
mode boolean 0|1|OFF|ON none

When an interrupt occurs and has been acknowledged, the response is
read with the DIAGnostic:INTerrupt:RESPonse? command.

If an interrupt occurs on a VXIbus backplane interrupt line and the
interrupt acknowledgement has not been enabled, there is no interrupt
acknowledgement response. The interrupt will be held off until the
interrupt acknowledge is enabled by either the DIAG:INT:ACT
command or DIAG:INT:RESP? command.

ON or 1 enable interrupt acknowledgement. OFF or 0 disables interrupt
acknowledgement.

Bit 8 in the Operation Status register can be used to indicate when an
interrupt has been acknowledged. See chapter 6 for more details about
this register.

Interrupt acknowledgement must be re-enabled every time an interrupt is
acknowledged

Related Commands: DIAG:INT:PRIority{n], DIAG:INT:RESP?,
DIAG:INT:SET{n]

*RST Condition: DIAG:INT:ACTivate OFF (for all lines)

Enable an Interrupt Acknowledgement on Line 2.

DIAG:INT:SET2 Set up interrupt line 2
DIAG:INT:ACT ON Enable interrupt to be
acknowledged

DIAGnostic:INTerrupt:SETup[n] <mode> specifies that an interrupt on VXI
backplane interrupt line [n] will be serviced by the System Instrument service
routine (DIAGnostic:INTerrupt commands) rather than the operating system
service routine.

Parameter Parameter Range of Default
Name Type Values Units
mode boolean 0|1|OFF|ON none

e ...SETupl through ...SETup7 specify the VXI interrupt lines 1 through 7.

Sending SETup without an [n] value specifies VXI interrupt line 1.
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DIAGnostic:INTerrupt:SETup[n]?

Example

:INTerrupt:SETup[n]?

Comments

Example

e ON or 1 specify that interrupt handling is to be set up for the specified
interrupt line. OFF or 0 indicate that interrupt handling of the specified
line is to be done by the operating system.

e Related Commands: DIAG:INT:ACT, DIAG:INT:PRIority[n],
DIAG:INT:RESP?

e *RST Condition: DIAG:INT:SETup{n] OFF (for all lines)

Setup and wait for VXI interrupt response on line 2.

DIAG:INT:PRI2 5 set priority to 5 on line 2
DIAG:INT:SETUP2 ON handle interrupt on line 2

code which will

initiate an action
. resulting in an interrupt
DIAG:INT:RESP? Read the acknowledge response

DIAGnostic:INTerrupt:SETup{n]? Returns the current state set by
DIAG:INT:SETUP[n] <mode >, for the VXI interrupt line specified by [n] in
...SETup[n]}?.

o ...SETupl? through ...SETup7? specify the VXI interrupt lines 1
through 7.

o Sending SETup? without an [n] value specifies VXI interrupt line 1.

e If1lisreturned, interrupt handling is set up for the specified interrupt
line using the System Instrument (DIAGnostic:INTerrupt commands). If
0is returned, interrupt handling is done by the operating system.

o Related Commands: DIAG:INT:SETup|n], DIAG:INT:PRIority[n],
DIAG:INT:ACT, DIAG:INT:RESP?
Determine interrupt setup for line 4.

DIAG:INT:SETUP4?
enter statement statement returns 0 or 1
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:!INTerrupt:PRIority[n]

Parameters

Comments

Example

!INTerrupt:PRIority[n]?

Comments

Example

DIAGnostic :INTerrupt:PRlority[n]

DIAGnostic:INTerrupt:PRIority[n] [ <level>] gives a priority level to the VXI
interrupt line specified by [n] in ... PRIority[n].

Parameter Parameter Range of Default
Name Type Values Units
level numeric 1 through 7 |[MIN|MAX|DEF | none

The priority of an interrupt line determines which line will be

acknowledged first in the event that more than one line is interrupting.

e For level, lower values have lower priority (level 1 is lower priority than

level 2).

e This command has no effect if only one interrupt is to be set up.

DIAG:INT:RESP?

No parameter, or DEF (default) sets priority to 1.

Related Commands: DIAG:INT:ACT, DIAG:INT:SETup|n],

Setup, set a priority, and wait for VXI interrupt response on line 2.

DIAG:INT:PRI2 5
DIAG:INT:PRI2 5

DIAG:INT:RESP?

...PRIorityl through ... PRIority7 specify the VXI interrupt lines 1
through 7.

Sending PRIority without an [n] value specifies VXTI interrupt line 1.

handle interrupt on line 2
set priority to 5 on line 2

code which will
initiate an action

resulting in an interrupt
Read the acknowledge response

DIAGnostic:INTerrupt:PRIority[n]? Returns the current priority level set for
the VXI interrupt line specified by [n] in ...PRIority[n]?.

e ...PRIority?1 through ... PRIority?7 specify the VXI interrupt lines 1

through 7.

o Sending PRIority? without an [n] value specifies VXI interrupt line 1.

¢ Related Commands: DIAG:INT:PRIority[n], DIAG:INT:SETup[n],
DIAG:INT:RESP?

Determine interrupt priority for line 4.

DIAG:INT:PRI4?
enter statement

statement returns 1 through 7
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DIAGnostic:INTerrupt:RESPonse?

:!INTerrupt:RESPonse? DIAGnostic:INTerrupt:RESPonse? Returns the interrupt acknowledge
response (STATUS/ID word) from the highest priority VXI interrupt line.

Comments °

The value returned is the response from the interrupt acknowledge cycle
(STATUS/ID word) of a device interrupting on one of the interrupt lines
set up with the DIAG:INT:SET[n] command.

Bits 0 through 7 of the STATUS/ID word are the interrupting device’s
logical address. Bits 8 through 15 are Cause/Status bits. Bits 16 through
31 (D32 Extension) are not read by the System Instrument.

If only bits 0 through 7 are used by the device (bits 8 - 15 are FF), the
logical address can be determined by adding 256 to the value returned by
DIAG:INT:RESP?. If bits 0 - 15 are used, the logical address address is
determined by adding 65536 to the value returned (if the number
returned is negative.

Only the interrupt lines previously configured with the
DIAG:INT:SET[n] commands generate responses for this command.

If there are interrupts on multiple lines when this command is received,
or when the acknowledgement was enabled with DIAG:INT:ACT, the
response data returned will be from the line with the highest priority set
using the DIAG:INT:PRI [n] command.

If interrupt acknowledge has not been enabled with DIAG:INT:ACT,
then it will be enabled by DIAG:INT:RESP?. System Instrument
execution is halted until the interrupt acknowledgement response is
received.

DIAG:INT:WAIT? can also be used to wait for the interrupt response.

Related Commands: DIAG:INT:ACT, DIAG:INT:SETup[n],
DIAG:INT:PRIority[n]

Example Setup and wait for VXI interrupt response on line 2.

DIAG:INT:PRI2 5 set priority to 5 on line 2
DIAG:INT:SETUP2 ON handle interrupt on line 2

code which will

initiate an action
. resulting in an interrupt
DIAG:INT:RESP? read the acknowledge response

7-22 System Instrument Command Reference



:NRAM:ADDRess?

Comments

Example

:NRAM:CREate

Parameters

Comments

Example

DIAGnostic :NRAM:ADDRess?

DIAGnostic:NRAM:ADDRess? Returns the starting address of the non-volatile
User RAM segment allocated using DIAG:NRAM:CREdate.

o DIAG:NRAM:CREAte does not allocate the RAM segment until after a
subsequent re-boot. To get accurate results, execute
DIAG:NRAM:ADDRess? after the re-boot.

o Related Commands: DIAG:NRAM:CREate, DIAG:NRAM:CREate?,
DIAG:DOWNIload, DIAG:UPload?

Determine address of the most recently created User RAM segment

DIAG:NRAM:ADDR?

enter statement statement returns decimal
numeric address

DIAGnostic:NRAM:CREate < size> allocates a segment of non-volatile User
RAM for a user-defined table.

Parameter Parameter Range of Default
Name Type Values Units
size numeric 0 to available RAM or none
MIN|MAX

e The RAM segment will be created only after the System Instrument has
been re-booted (cycle power or execute DIAG:BOOT).

o Based on the size specified, DIAG:NRAM:CRE rounds the size up to an
even value.

o NRAM will de-allocate a previously allocated RDISk segment.

o Using all of the available RAM (MAX) for the NRAM segment will limit
some functions such as IBASIC program space, instrument reading
storage space, and full functionality of the Display Terminal Interface.

e Use DIAG:NRAM:ADDR? to determine the starting address of the
RAM segment.

® Use DIAG:DOWNIoad, DIAG:UPLoad?, DIAG:PEEK, or
DIAG:POKE to store and retrieve information in the non-volatile RAM
segment.

e Use DIAG:NRAM:CRE? MAX to find maximum available segment size.

¢ Related Commands: DIAG:NRAM:CREate?,
DIAG:NRAM:ADDRess?, DIAG:DOWNIload, DIAG:UPLoad?

Allocate a 15 Kbyte User Non-volatile Ram segment.

DIAG:NRAM:CREate 15360 allocate 15 Kbyte segment of
User Ram.
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DIAGnostic:NRAM:CREate?

:NRAM:CREate?

Comments

Example

:PEEK?

Parameters

Comments

Example

DIAGnostic:NRAM:CREate? [MIN | MAX] Returns the current or allowable
(MIN | MAX) size of the User non-volatile RAM segment.

o DIAG:NRAM:CRE does not allocate driver RAM until a subsequent
re-boot. To get accurate results, execute DIAG:NRAM:CRE? after the
re-boot.

o Related Commands: DIAG:NRAM:ADDRess?, DIAG:NRAM:CREate

Check the size of the User RAM segment.

DIAG:NRAM:CREate?

enter statement statement enters size in bytes

DIAGnostic:PEEK? <address>,<width> reads the data (number of bits
given by width) starting at address.

Parameter Parameter Range of Default
Name Type Values Units
address numeric 0 to 16,777,215 (#HFFFFFF) none
width numeric 8|16|32 none

® Address specifies a location within the range of the control processor’s
addressing capability.

® Address may be specified in decimal, hex (#H), octal (#Q), or binary
(#B) formats.

® Related Commands: DIAG:POKE

Read byte from User non-volatile RAM

DIAG:PEEK? 16252928,8
enter statement

ask for byte
return value of byte
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DIAGnostic :POKE

:POKE DIAGnostic:POKE <address>,<width>,<data> writes data (number of
bits given by width) starting at address.

Parameters

Comments

Example

:RDISk:ADDress?

Comments

Example

Parameter Parameter Range of Default
Name Type Values Units
address numeric 0to 16,777,215 (#HFFFFFF) none
width numeric 8|16|32 none
data numeric 8 to 32 bit integer none

® Address specifies a location within the range of the control processor’s
addressing capability.

e Address and data may be specified in decimal, hex (#H), octal (#Q), or
binary (#B) formats.

e CAUTION: DIAG:POKE can change the contents of any address in
RAM. Changing the contents of RAM used by the Command Module’s
control processor can cause unpredictable results.

o Related Commands: DIAG:PEEK?

Store byte in User non-volatile RAM
DIAG:POKE 16252928,8,255

DIAGnostic:RDISk:ADDress? Returns the starting address of the RAM disc
volume previously defined with the DIAG:RDISk:CREate command. The RAM
disc volume is defined for use only by the IBASIC option.

e DIAG:RDISk:CREAte does not allocate the RAM volume segment until
after a subsequent re-boot. To get accurate results, execute
DIAG:RDISk:ADDRess? after the re-boot.

o Related Commands: DIAG:RDISk:CREate, DIAG:RDISk:CREate?

Return the starting address of the IBASIC RAM volume.

DIAG:RDIS:ADDR?
enter statement

statement returns decimal

numeric address
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DIAGnostic:RDISk:CREate

:RDISk:CREate  DIAGnostic:RDISk:CREate <size> Allocates memory for a RAM disc volume.
The RAM disc volume is defined for use only by the IBASIC option.

Parameters Parameter Parameter Range of Default
Name Type Values Units
size numeric 0 to available RAM or none
MIN|MAX
Comments e The RAM disc segment will only be created after the System Instrument

has been re-booted (cycle power or execute DIAG:BOOT).

® Based on the size specified, DIAG:RDIS:CRE rounds the size up to an
even value.

o Using all of the available RAM (MAX) for the disc volume segment will
limit some functions such as IBASIC program space, instrument reading
storage space, and full functionality of the Display Terminal Interface.

o Related Commands: DIAG:RDISk:ADDress?, DIAG:RDISk:CREate?

Example Allocate a 64 Kbyte segment for the IBASIC option’s RAM volume.
DIAG:RDIS:CRE 65536

:RDISk:CREate? DIAGnostic:RDISk:CREate? [MIN | MAX] Returns the current or allowable
(MIN | MAX) size of the RAM disc volume segment.

Comments o DIAG:RDIS:CRE does not allocate driver RAM until a subsequent
re-boot. To get accurate results, execute DIAG:RDIS:CRE? after the
re-boot.

e Related Commands: DIAG:RDISk:CREate, DIAG:RDISk:ADDR?

Example Return the size of the current RAM disc volume.

DIAG:RDIS:CRE?
enter statement returns numeric size
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:UPLoad[:MADDress]?

Parameters

Comments

Example

DIAGnostic :UPLoad[:MADDress]?

DIAGnostic:UPLoad [:MADDress]? <address>,<byte_count> Returns the
number of bytes specified by byte_count, starting at address.

Parameter Parameter Range of Default
Name Type Values Units
address numeric 0 to 16,777,215 (# HFFFFFE) none
byte_count numeric 0 to (999,999,998) none

® Address may be specified in decimal, hex (#H), octal (#Q), or binary

(#B) formats.

e UPLoad is done by word (16 bit) access so address and byte_count must

be even.

e Data is returned in the Definite Block Response Data format:

# < non-zero digit > < digit(s) > < data byte(s) >

Where the value of < non-zero digit > equals the number of < digit(s) >.
The value of < digit(s) > taken as a decimal integer indicates the number
of <data byte(s) > to expect in the block.

o This command can also be used to retrieve data from a device with

registers in A16 address space. See DIAG:UPload:SADDress?

o Related Commands: DIAG:NRAM:ADDress?, DIAG:NRAM:CREdate,

DIAG:DOWNIload

Upload data stored on non-volatile User RAM.

DIM HEADER$[6], DATA(1024)

6 chars for "#41024" header
1024 chars for data bytes

DIAG:NRAM:ADDR?
get starting address of NRAM
enter ADD
address into ADD
OUTPUT "DIAG:UPL? <value of ADD >,1024"
request 1 Kbyte from address in ADD
enter HEADER$
strip "#41024" from data
enter DATA

get 1024 data bytes into string; use enter format so statement
won’t terminate on CRs or LFs etc. Line Feed (LF) and EOI
follow the last character retrieved.
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DIAGnostic:UPload:SADDress?

:UPload:SADDress? DIAGnostic:UPLoad:SADDress? <address>, < byte_count> Returns the
number of bytes specified by byte_count, at address.

Parameters Parameter Parameter Range of Default
Name Type Values Units
address numeric 0to 16,777,215 (#HFFFFFE) none
byte count numeric 0 to (999,999,998) none
Comments ® Address may be specified in decimal, hex (#H), octal (#Q), or binary
(#B) formats.

® UPLoad is done by word (16 bit) access so address and byte_count must
be even.

® The register address in A16 address space can be determined by:

1FC00016 + (LADDR * 64) + register_number

where 1FC0001¢ is the base address in the VXIbus A16 address space,
LADDR is the device logical address, 64 is the number of address bytes
perdevice, and register_number is the register from which data is
retrieved.

If the device is an A24 device, the address can be determined using the
VXI:CONF:DLISt command to find the base address in A24, and then
adding the register_number to that value. A24 memory between address
200000016 and address E0000016 is directly accessible by the Controller.

e Datais returned in the Definite Block Response Data format:
# < non-zero digit > < digit(s) > < data byte(s) >
Where the value of < non-zero digit> equals the number of < digit(s) >.

The value of < digit(s) > taken as a decimal integer indicates the number
of <data byte(s) > to expect in the block.

o Related Commands: DIAG:DOWNIload:SADDress

Example Upload data stored in non-volatile User RAM.

This program reads 1024 data bytes from register 32 on a device with logical
address 40 in Command Module A16 address space.

DIM HEADER$[6], DATA(1024)

0 chars for "#41024" header
1024 chars for data bytes

OUTPUT "DIAG:UPL:SADD? #H1FCA20,1024"

request 1 Kbyte from device
register 32

enter HEADER$
strip "#41024" from data
enter DATA

get 1024 data bytes into string; use enter format so statement
won’t terminate on CRs or LFs etc. Line Feed (LF) and EOI
follow the last character retrieved.
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INITiate [:IMMediate]

INITiate The INITiate command subsystem controls the initiation of the trigger system
for one or more trigger cycles. INITiate enables while ABORt disables the
trigger system. The TRIGger command subsystem controls the behavior of the
trigger system while it is enabled.

Subsystem Syntax INITiate
[[IMMediate]

[:IMMediate] INITiate:IMMediate changes the trigger system from the Idle state to the Wait
For Trigger state.

Comments e If TRIGger:SOURCce is IMMediate, the Pacer starts. If TRIG:SOURce is
BUS, EXT, or HOLD, the Pacer will start when that trigger condition is
satisfied.

e Sending the ABORt command will reset the trigger system back to its
Idle state and terminate any pacer pulse train in progress.

e Sending INIT while the system is still in the Wait for Trigger state
(already INITiated) will cause an error -213,"Init ignored".

o Related Commands: ABORt, TRIGger

*RST Condition: Trigger system is in the Idle state.

Example Initiating the trigger system (Wait For Trigger state).

TRIG:SOUR HOLD trigger source is TRIG
command

SOUR:PULS:COUN 1E3 output 1000 Pacer pulses

SOUR:PULS:PER .1 S pulse period set to .1 second

INIT go to Wait For Trigger state

TRIG trigger the Pacer to output
pulses

INIT must re-initiate system before

each trigger cycle
TRIG
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[SOURce]:PULSe:COUNt

[SOURCce]

Subsystem Syntax

:PULSe:COUNt

Parameters

Comments

Example

:PULSe:COUNt?

Example

The System Instrument contains a Pacer which produces TTL level pulses. The
SOURCE command subsystem controls the number and period of these pulses.
The output of the Pacer is available at the rear-panel BNC connector labeled

“Pacer Out”.

[SOURCce]
:PULSe
:COUNt < count>

:COUNt? [MIN | MAX]

:PERiod <period >

:PERiod? [MIN | MAX]

SOURce:PULSe:COUNt < count> sets the number of Pacer pulses that are

generated when the trigger condition is satisfied.

Parameter Parameter Range of Default
Name Type Values Units
count numeric 1 to 8,388,607 |9.9E37 | none

INFinity | MIN | MAX

® When count is set to INFinity or 9.9E37, pulses are continuous.

o Related Commands: ABORT, INIT, TRIG

o *RST Condition: SOUR:COUN 1

Setting the Pacer pulse count.

TRIG:SOUR HOLD

SOUR:PULS:COUN 1E3
SOUR:PULS:PER .1 S
INIT

TRIG

trigger source is TRIG
command

output 1000 Pacer pulses
pulse period set to .1 second
go to Wait For Trigger state

trigger the Pacer to output
pulses

SOURce:PULSe:COUNt? [MIN | MAX] returns:

e The current count if no parameter is sent.

o The maximum allowable count if MAX is sent.

e The minimum allowable count if MIN is sent.

Querying the pulse count.

SOUR:PULS:COUN 1E3
SOUR:PULS:COUN?
retrieve value
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:PULSe:PERiod

Parameters

Comments

Example

:PULSe:PERiod?

Example

[SOURce] :PULSe:PERiod

SOURce:PULSe:PERiod < period> sets the period of the pulse(s) to be

generated by the Pacer.
Parameter Parameter Range of Default
Name Type Values Units
pweiod numeric S00E-9 to 8.388607 or second
MIN|MAX

® The resolution of period is S00E-9 seconds.

® The Pacer waveform is a square wave with the output high for the first
half of the period, and low for the final half.

® Related Commands: SOUR:PULS:COUN, ABORT, INIT,TRIG

e *RST Condition: SOUR:PULS:PER 1E-6

Setting the Pacer pulse period.
TRIG:SOUR HOLD

SOUR:PULS:COUN 1E3

SOUR:PULS:PER.1S

INIT
TRIG

trigger source is TRIG

command

output 1000 Pacer pulses
pulse period set to .1 second
go to Wait For Trigger state

trigger the Pacer to output

pulses

SOURce:PULSe:PERiod? [MIN | MAX] returns :

e The current period if no parameter is sent.

® The maximum allowable period if MAX is sent.

® The minimum allowable period if MIN is sent.

Querying the Pacer pulse period.

SOUR:PULS:PER?
enter statement

ask for pulse period

statement to enter value of

period
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STATus :OPERation :CONDition?

STATus

Subsystem Syntax

:OPERation
:CONDition?

Comments

Example

:OPERation:ENABIe
<event>

Parameters

Comments

The STATus subsystem commands access the condition, event, and enable
registers in the Operation Status group and the Questionable Data group.

STATus

:OPERAation
:CONDition?
:ENABIe <event>
:ENABIe?
[(EVENt]?

:PRESet

:QUEStionable
:CONDition?
:ENABIle <event>
:ENABIe?
[:EVENt]?

STATus:OPER:COND? returns the state of the condition register in the
Operation Status group. The state represents conditions which are part of an
instrument’s operation.

e Bit 8 in the register is used by the System Instrument (Command
Module) to indicate when an interrupt set up by the DIAG:INTerrupt
commands has been acknowledged.

® Reading the condition register does not change the setting of bit 8. Bit 8
is cleared by the DIAG:INT:RESP? command.

¢ Related Commands: STAT:OPER:ENABIe, STAT:OPER:EVENt?

Reading the contents of the condition register

STAT:OPER:COND?
enter statement

query register

STATus:OPER:ENABIe <event> sets an enable mask to allow events
monitored by the condition register and recorded in the event register, to send a
summary bit to the Status Byte register (bit 7).

Parameter Parameter Range of Default
Name Type Values Units
event numeric 256 none

e Bit 8 in the condition register is used by the system instrument
(Command Module) to indicate when an interrupt set up by the
DIAG:INTerrupt commands has been acknowledged.
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Example

:OPERation:ENABIe?

Comments

Example

:OPERation[:EVENt]?

Comments

STATus :OPERation:ENABIle?

® Bit 8 is the only bit used in the condition register (by the System

Instrument), therefore, it is the only bit which needs to be unmasked in
the event register. Specifying the "bit weight" for the event unmasks the
bit. The bit weight is 256 and can be specified in decimal, hexadecimal
(#H), Octal (#Q) or binary (#B).

® When the summary bit is sent, it sets bit 7 in the Status Byte register.

o Related Commands: STAT:OPER:ENABIe?

Unmasking bit 8 in the Event Register

STAT:OPER:ENAB 256 unmask bit 8

STATus:OPER:ENABIe? returns which bits in the event register (standard
operation status group) are unmasked.

® Bit 8 in the condition register is used by the system instrument

(Command Module) to indicate when an interrupt set up by the
DIAG:INTerrupt commands has been acknowledged.

Bit 8 in the event register generally is the only bit which will be unmasked.
If this bit is unmasked when STAT:OPER:ENAB? is sent, 256 is
returned.

Reading the event register mask does not change the mask setting
(STAT:OPER:ENAB <event > ),

o Related Commands: STAT:OPER:ENABIe

Reading the Event Register Mask

STAT:OPER:ENAB? query register mask
enter statement

STATus:OPER:EVENt? returns which bits in the event register (standard
operation status group) are set. The event register indicates when there has
been a positive transition in the condition register.

Bit 8 in the condition register is used by the system instrument
(Command Module) to indicate when an interrupt set up by the
DIAG:INTerrupt commands has been acknowledged.

Bit 8 in the event register generally is the only bit which is used. If this bit
is set when STAT:OPER:EVEN? is sent, 256 is returned.

Reading the event register clears the contents of the register. If the event
register is to be used to generate a service request (SRQ), you should
clear the register before enabling the SRQ (*SRE). This prevents an
SRQ from occurring due to a previous event.

Related Commands: STAT:OPER:ENABIe, STAT:OPER:ENABIc?
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STATus :PRESet

Example

:PRESet

Example

:QUESTionable

Reading the Event Register

STAT:OPER:EVEN? query if bit(s) is set
enter statement

STATus:PRESet sets each bit in the enable register (standard operation status
group) to’0’,

Presetting the Enable Register
STAT:PRES preset enable register

The STATus:QUEStionable commands are supported by the system instrument,
however, they are not used by the System Instrument. Queries of the
Questionable Data condition and event registers will always return +0.
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SYSTem

Subsystem Syntax

:BEEPer[:IMMediate]

Example

SYSTem :BEEPer[:IMMediate]

The SYSTEM command subsystem for the System Instrument provides for:

Configuration of the RS-232 interface

o Control and access of the System Instrument’s real time clock/calendar
(SYST:TIME, SYST:TIME?, SYST:DATE, SYST:DATE?).

® Access to the System Instrument’s error queue (SYST:ERR?).

o Configuring the communication ports (HP-IB and serial).

SYSTem
:BEEPer
[:IMMediate]
:COMMunicate
:GPIB
:ADDRess <address> | MIN|MAX
:ADDRess? [MIN|MAX]
:SERial[n]
:CONTrol
:DTR ON | OFF | STANdard | IBFull
:DTR?
:RTS ON | OFF | STANdard | IBFull
:RTS?
[:RECeive]
:BAUD <baud_rate> | MIN | MAX
:BAUD? [MIN | MAX]
:BITS 7 | 8 | MIN | MAX
:BITS? [MIN | MAX]
:PACE
[:PROTocol} XON | NONE
{:PROTocol]?
:THReshold
:STARt <characters> | MIN | MAX
:STARt? [MIN | MAX]
:STOP <characters> | MIN | MAX
:STOP? [MIN | MAX]
:PARity
:CHECk 10 | ON | OFF
:CHECK?
[[TYPE] EVEN | ODD | ZERO | ONE | NONE
[TYPE}?
:SBITs 1 | 2 | MIN | MAX
:SBITs? [MIN | MAX)
‘TRANsmit
:AUTO 1| 0| ON | OFF
:AUTO?
:PACE
[:PROTocol] XON | NONE
{:PROTocol]?
:DATE <year>, <month>,<day>
:DATE? [MIN|MAX,MIN|MAXMIN|MAX]
:ERRor?
‘TIME < hour >, < minute >, < second >
:TIME? [MIN | MAX MIN | MAXMIN | MAX]
:VERSion?

SYSTem:BEEPer:IMMediate causes the system beeper to sound momentarily.

Sound the Beeper
SYST:BEEP:IMM
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SYSTem:COMMunicate :GPIB:ADDRess

:COMMunicate
:GPIB:ADDRess

Parameters

Comments

Example

:COMMunicate
:GPIB:ADDRess?

Example

:COMMunicate
:SERial[n]: ...

Comments

SYSTem:COMMunicate:GPIB:ADDRess < address> scts the primary address
of the Instrument’s HP-IB port.

Parameter Parameter Range of Default
Name Type Values Units
address numeric must round to 0 to 30 none

o The value of <address > is effective after the System Instrument has
received a < new line > following the SYST:COMM:GPIB:ADDR
command. <new line> can be a line-feed or END (EOI signal).

e Related Commands: SYST:COMM:GPIB:ADDR?,
DIAG:BOOT:COLD

e *RST Condition: *RST does not change the System Instrument’s primary
HP-IB address.

Set the HP-IB port’s primary address

SYST:COMM:GPIB:ADDR 9 sets the primary address to 9

SYSTem:COMMunicate;GPIB:ADDRess? returns the Command Module
primary HP-IB address.

Read the Primary HP-IB Address.

SYST:COMM:GPIB:ADDR?
enter statement

Read the HP-IB address
Enter the HP-IB address

The SYStem:COMMunicate:SERial[n]: ... commands set and/or modify the
configuration of the serial interface(s) that are under control of the System
Instrument. The interface to be affected by the command is specified by a
number (zero through seven) which replaces the [n] in the :SERial{n]
command. The number is the interface’s card number. Card number zero
specifies the E1300/E1301 mainframe’s built-in interface while one through
seven specify one of up to seven E1324 B-size plug-in serial interface modules.
The serial interface installed at logical address 1 becomes card number 1, the
serial interface installed at the next sequential logical address becomes card
number 2 and so on. The logical addresses used by plug-in serial interfaces must
start at 1 and be contiguous (no unused logical addresses).

e Serial communication commands take effect after the end of the program
message containing the command.

e Serial communication settings for the built-in RS-232 interface can be
stored in its non-volatile RAM only after the
DIAG:COMM:SER[n]:STORe command is executed. These settings are
used at power-up and DIAG:BOOT[:WARM].
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Example

:COMMunicate
:SERial[n] :CONTrol
:DTR

Parameters

Comments

Example

SYSTem :COMMunicate :SERial[n] :CONTrol :DTR

e Serial communication settings for the HP E1324A Datacomm interface

can be stored in its on-board non-volatile EEROM only after the

DIAG:COMM:SER[n]:STORe command is executed. These settings are

used at power-up and DIAG:BOOT[:WARM].

® DIAG:BOOT:COLD will set the serial communication parameters to the

following defaults:

- BAUD 9600
- BITSS8

- PARity NONE
- SBITs1

- DTRON

- RTSON

- PACE XON

Setting baud rate for plug-in card 2.

SYST:COMM:SER2:BAUD 9600 (must be a card number 1 also)

SYSTem:COMMunicate:SERial[n]:CONTrol:DTR <dtr_cntrl> controls the
behavior of the Data Terminal Ready output line. DTR can be set to a static
state (ON | OFF), can operate as a modem control line (STANDard), or can be
used as a hardware handshake line (IBFull).

Parameter Parameter Range of Default
Name Type Values Units
dtr cntrl discrete ON|OFF | STANDard | IBFull none

o The following table defines each value of dtr_cntri:

Value Definition
ON DTR line is asserted
OFF DTR Line is unasserted

STANdard DTR will be asserted when the serial interface is
ready to send output data. Data will be sent if the
connected device asserts DSR and CTS.

unasserted.

IBFull While the input buffer is not yet at the :STOP
threshold, DTR is asserted. When the input buffer
reaches the :STOP threshold, DTR will be

o DIAG:BOOT:COLD will set ... DTR to ON.

® Related Commands: SYST:COMM:SER|[n]:CONT:RTS,

SYST:COMM:SER|[n]:PACE:THR:STARt,
SYST:COMM:SER[n]:PACE:THR:STOP

® *RST Condition: No change

Asserting the DTR line.

SYST:COMM:SERO0:CONT:DTR ON
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SYSTem:COMMunicate :SERial[n] :CONTrol :DTR?

:COMMunicate
:SERial[n] :CONTrol
:DTR?

Example

:COMMunicate
:SERial[n] :CONTrol
:RTS

Parameters

Comments

Example

SYSTem:COMMunicate:SERial [n]:CONTrol: DTR? returns the current setting
for DTR line control.

Checking the setting of DTR control.

SYST:COMM:SERO0:CONT:DTR?

enter statement statement enters the string

"ON", "OFF", "STAN", or "IBF"

SYSTem:COMMunicate:SERial[n]:CONTrol:RTS <Rts_cntrl> controls the
behavior of the Request To Send output line. RTS can be set to a static state
(ON | OFF), can operate as a modem control line (STANDard), or can be used
as a hardware handshake line (IBFull).

Parameter Parameter Range of Default
Name Type Values Units
nts_cntrl discrete ON|OFF|STANdard | IBFull none

e The following table defines each value of rts_cnitri:

Value Definition

ON RTS line is asserted

OFF RTS Line is unasserted

STANdard RTS will be asserted when the serial interface is
ready to send output data. Data will be sent if the
connected device asserts CTS and DSR.

IBFull While the input buffer is not yet at the :STOP
threshold, RTS is asserted. When the input buffer
reaches the :STOP threshold, RTS will be
unasserted.

e DIAG:BOOT:COLD will set ...RTS to ON.

e Related Commands: SYST:COMM:SER[n]:CONT:DTR,
SYST:COMM:SER[n]:PACE:THR:STAR(,
SYST:COMM:SER[n]:PACE:THR:STOP

e *RST Condition: No change

Unasserting the RTS line.
SYST:COMM:SER0:CONT:RTS OFF
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:COMMunicate
:SERial[n] :CONTrol
:RTS?

Example

:COMMunicate
:SERial[n] [:RECeive]
:BAUD

Parameters

Comments

Example

:COMMunicate
:SERial[n] [:RECeive]
:BAUD?

Example

SYSTem :COMMunicate :SERial[n] :CONTrol :RTS?

SYSTem:COMMunicate:SERial [n]:CONTrol:RTS? returns the current setting
for RTS line control.

Checking the setting of RTS control.

SYST:COMM:SER0:CONT:RTS?

enter statement statement enters the string
"ON", "OFF", "STAN", or "IBF"

SYSTem:COMMunicate:SERial[n] [:RECeive]:BAUD <baud_rate> Sets the
baud rate for the serial port.

Parameter Parameter Range of Default
Name Type Values Units
baud numeric 300 | 1200 | 2400 | 4800 | none

9600 | 19200 | MIN | MAX

e Attempting to set baud to other than those values shown will result in an
error -222.

e DIAG:BOOT:COLD will set ... BAUD to 9600.
o *RST condition: No change.

Setting the baud rate to 1200.
SYST:COMM:SER0:BAUD 1200

SYSTem:COMMunicate:SERial[n] [:RECeive]:BAUD? [MIN | MAX] returns:

e The current baud rate setting if no parameter is sent.
e The maximum allowable setting if MAX is sent.
e The minimum allowable setting if MIN is sent.

Querying the current baud rate.

SYST:COMM:SER0:BAUD?

enter statement statement enters a numeric
value
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SYSTem:COMMunicate :SERial[n] [:RECeive] :BITS

:COMMunicate
:SERial[n] [:RECeive]
:BITS

Parameters

Comments

Example

:COMMunicate
:SERial[n] [:RECeive]
:BITS?

Example

SYSTem:COMMunicate:SERial[n] [:RECeive]:BITS <bits> Sets the number
of bits to be used to transmit and receive data.

Parameter Parameter Range of Default
Name Type Values Units
bits numeric 7|8 MIN|MAX none

e Attempting to set bits to other than those valucs shown will result in an
error -222.

e While this command operates independently of either the
...PARIty:TYPE or ...SBITs commands, there are two combinations
which are disallowed because of their data frame bit width. The following
table shows the possible combinations:

«.BITS ...PARity:TYPE ...SBITs Frame Bits
7 NONE 1 | 9-disallowed
7 NONE 2 10
7 Yes 1 10
7 Yes 2 11
8 NONE 1 10
8 NONE 2 11
8 Yes 1 11
-8 Yes - 2. 12 - disallowed

e DIAG:BOOT:COLD will set ...BITS to 8.
o Related Commands: SYST:COMM:SER|n]:PARity
¢ *RST Condition: No change

Configuring data width to 7 bits.
SYST:COMM:SERO:BITS 7

SYSTem:COMMunicate:SERial[n] [:RECeive]:BITS? [MIN | MAX] returns:

o The current data width if no parameter is sent.
o The maximum allowable setting if MAX is sent.
o The minimum allowable setting if MIN is sent.

Querying the current data width.

SYST:COMM:SER0:BITS?
enter statement statement enters 7 or 8
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:COMMunicate
:SERial[n] [:RECeive]
:PACE [:PROTocol]

Parameters

Comments

Example

:COMMunicate
:SERial[n] [:RECeive]
:PACE [:PROTocol]?

Example

SYSTem :COMMunicate :SERial[n] [:RECeive] :PACE [:PROTocol]

SYSTem:COMMunicate:SERial[n] [:RECeive]:PACE[:PROTocol]
< protocol> enables or disables receive pacing (XON/XOFF) protocol.

Parameter Parameter Range of Default
Name Type Values Units
protocol discrete XON|NONE none

o While ...PROT is XON, the serial interface will send XOFF when the
buffer reaches the ...STOP threshold, and XON when the buffer reaches
the ...STAR( threshold.

e For an HP E1324A, AUTO is always ON. In this case
...[:RECeive]:PACE will also set ... TRAN:PACE

e The XON character is control Q (ASCII 1719, 1116), The XOFF
character is control S (ASCII 1910, 1316).

e DIAG:BOOT:COLD will set ...PACE to XON.

¢ Related Commands: ...PROTocol: THReshold:STARt,
...PROTocol:THReshold:STOP, ... TRAN:AUTO

e *RST Condition: No change

Enabling XON/XOFF handshaking.
SYST:COMM:SERO0:PACE:PROT XON

SYSTem:COMMunicate:SERial[n] [:RECeive]:PACE[:PROTocol]? returns the
current receive pacing protocol.

See if XON/XOFF protocol is enabled.

SYST:COMM:SERO0:PACE:PROT?

enter statement statement enters the string
"XON" or "NONE"
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SYSTem:COMMunicate :SERial[n] [:RECeive] :PACE :THReshold :STARt

:COMMunicate SYSTem:COMMunicate:SERial[n] [:RECeive]:PACE:THReshold:STARt
:SERial[n] [:RECeive] <char_count> configures the input buffer level at which the specified interface
‘PACE ‘THReshold may send the XON character (ASCII 116), assert the DTR line, and/or assert

the RTS line.
:STARt >0
Parameters Parameter Parameter Range of Default
Name Type Values Units
char_count numeric 1 through 99 for built-in none
1 through 8191 for HP E1324A
Comments o To determine the size of the input buffer of the serial interface you are

using, send SYST:COMM:SER[n]:PACE:THR:START? MAX. The
returned value will be the buffer size less one.

o ...STARt must be set to less than ...STOP.

® The ...THR:STAR command has no effect unless
...PACE:PROT XON, ...CONT:DTR IBF, or ...CONT:DTR IBF has
been sent.

e Related Commands: ...PACE:PROT XON | NONE, ...CONT:DTR,
...CONT:RTS

o *RST Condition: No change

Example Set interface to send XON when input buffer contains 10 characters.

SYST:COMM:SER0:PACE:PROT XON
SYST:COMM:SERO:PACE:THR:STAR 10

:COMMunicate SYSTem:COMMunicate:SERial[n][:RECeive]:PACE:THReshold:STARt?
:SERial[n] [:RECeive] [MIN | MAX] rcturns:

:PACE :THReshold o The current start threshold if no parameter is sent.
:STARt? e The maximum allowable setting if MAX is sent.
o The minimum allowable setting if MIN is sent.

Comments o To determine the size of the input buffer of the serial interface you are
using, send SYST:COMM:SER[n]:PACE:THR:START? MAX. The
returned value will be the buffer size.

Example Return current start threshold

SYST:COMM:SERO0:PACE:THR:STAR? query for threshold value

enter statement Statement enters a numeric
value
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:COMMunicate
:SERial[n] [:RECeive]
:PACE :THReshold
STOP

Parameters

Comments

Example

:COMMunicate
:SERial[n] [:RECeive]
:PACE :THReshold
:STOP?

Comments

Example

SYSTem :COMMunicate :SERial[n] [:RECeive] :PACE :THReshold :STOP

SYSTem:COMMunicate:SERial[n] [:RECeive] :PACE:THReshold:STOP

< char_count> configures the input buffer level at which the specified interface
may send the XOFF character (ASCII 1316), de-assert the DTR line, and/or
de-assert the RTS line.

Parameter Parameter Range of Default
Name Type Values Units
char_count numeric 1 through 99 for built-in none
1 through 8191 for HP E1324A
e To determine the size of the input buffer of the serial interface you are

using, send SYST:COMM:SER[n}:PACE:THR:STOP? MAX. The
returned value will be the buffer size.

...STOP must be set to greater than ...STARt.

The ... THR;STOP command has no effect unless
...PACE:PROT XON, ...CONT:DTR IBF, or ...CONT:DTR IBF has
been sent.

Related Commands: ...PACE:PROT XON | NONE, ...CONT:DTR,
...CONT:RTS

*RST Condition: No change

Set interface to send XOFF when input buffer contains 80 characters.

SYST:COMM:SERO0:PACE:THR:STOP 80

SYSTem:COMMunicate:SERial[n] [:RECeive]:PACE:THReshold:STOP?
[MIN | MAX] returns:

The current stop threshold if no parameter is sent.
The maximum allowable setting if MAX is sent.
The minimum allowable setting if MIN is sent.

To determine the size of the input buffer of the serial interface you are
using, send SYST:COMM:SER[n]:PACE:THR:STOP? MAX. The
returned value will be the buffer size.

Return current stop threshold

SYST:COMM:SERO:PACE:THR:STOP? query for threshold

enter statement Statement enters a numeric

value
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SYSTem:COMMunicate :SERial[n] [:RECeive] :PARity :CHECk

:COMMunicate SYSTem:COMMunicate:SERial[n] [:RECeive]:PARity:CHECk < check_cntrl>
:SERial[n] [:RECeive] controls whether or not the parity bit in received serial data frames will be

:PARity :CHECk considered significant.

Parameters Parameter Parameter Range of Default
Name Type Values Units
check cntrl boolean 0|1|OFF|ON none
i —
Comments e When check_cntrl is set to 0 or OFF, received data is not checked for

correct parity. Transmitted data still includes the type of parity
configured with ...PARIty:TYPE.

e DIAG:BOOT:COLD will set ... CHECk to OFF.
o Related Commands: SYST:COMM:SER[n]:PARIity:TYPE
o *RST Condition: No change

Example Set parity check to ON
SYST:COMM:SER0:PAR:CHEC ON

:COMMunicate SYSTem:COMMunicate:SERial[n] [:RECeive]:PARity: CHECk? returns the
:SERial[n] [:RECeive] statc of parity checking.
:PARity :CHECKk?

Example Is parity checking on or off?

SYST:COMM:SERO:PAR:CHEC?
enter statement statement enters 0or 1

:COMMunicate: SYSTem:COMMunicate:SERial[n] [:RECeive]:PARity[:TYPE] < type>
SERial[n] [:RECeive] Configures the type of parity to be checked for received data, and generated for

:pARity [:TYPE] transmitted data.

Parameters Parameter | Parameter Range of Default
Name Type Values Units
type discrete EVEN|ODD|ZERO|ONE |[NONE none
Comments e Attempting to set fype to other than those values shown will result in an
error -222,
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SYSTem :COMMunicate: SERial[n] [:RECeive] :PARity [:TYPE]

e The following table defines each value of fype:

Value

Definition

EVEN

If ...PARIty:CHECK is ON, the received parity bit
must maintain even parity. The transmitted parity
bit will maintain even parity.

ODD

If ...PARIity: CHECK is ON, the received parity bit
must maintain odd parity. The transmitted parity
bit will maintain odd parity.

ZERO

If ...PARity:CHECK is ON, the received parity bit
must be a zero. The transmitted parity bit will be a
zZero.

ONE

If ...PARity:CHECK is ON, the received parity bit
must be a logic one. The transmitted parity bit will
be a logic one.

NONE

A parity bit must not be received in the serial data
frame. No parity bit will be transmitted.

e While this command operates independently of either the ...BITS or
...SBITs commands, there are two combinations which are disallowed
because of their data frame bit width. The following table shows the
possible combinations:

Example

...BITS ...PARIity:TYPE ...SBITs Frame Bits
7 NONE 1 9 - disallowed
7 NONE 2 10
7 Yes 1 10
7 Yes 2 11
8 NONE 1 10
8 NONE 2 11
8 Yes 1 11
8 Yes 2 12 ~disallowed

Received parity will not be checked unless ... PAR:CHEC ON is has been
sent. Transmitted data will include the specified parity whether
...PAR:CHEC is ON or OFF.

DIAG:BOOT:COLD will set ...PARity to NONE.

Related Commands: ...PAR:CHEC1 | 0 | ON | OFF,
...SER[n]:BITS 7 | 8, ...SER[n]:SBITs 1 | 2

*RST Condition: No change

Set parity check/generation to ODD.

SYST:COMM:SER0:PAR ODD
SYST.COMM:SER0:PAR:CHEC ON

Set parity type
Enable panity check/gen.
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SYSTem:COMMunicate :SERial[n] [:RECeive] :PARity [:TYPE]?

:COMMunicate
:SERial[n] [:RECeive]
:PARity [:TYPE]?

Example

:COMMunicate
:SERial[n] [:RECeive]
:SBITs

Parameters

Comments

Example

SYSTem:COMMunicate:SERial[n] [:RECeive]:PARity[: TYPE]? returns the
type of parity checked and generated.

What type of parity checking is set?

SYST:COMM:SERO:PAR?
enter statement

ask for parity type
returns the string EVEN, ODD,
ZERO, ONE, or NONE

SYSTem:COMMunicate:SERial[n] [:RECeive]:SBITs < sbits> Sets the
number of stop bits to be used to transmit and receive data.

Parameter Parameter Range of Default
Name Type Values Units
sbits numeric 1|2|MIN|MAX none

® Attempting to set sbits to other than those values shown will result in an
error -222.

e While this command operates independently of either the ... BITS or
...PARity:TYPE commands, there are two combinations which are
disallowed because of their data frame bit width. The following table
shows the possible combinations:

...BITS ... PARity:TYPE «.SBITs Frame Bits
T NONE | 1 | 9.disallowed
7 NONE 2 10
7 Yes 1 10
7 Yes 2 11
8 NONE 1 10
8 NONE 2 11
8 Yes 1 11

8. Yes 2 2 - disallowed

e DIAG:BOOT:COLD will set ...SBITs to 1.
o Related Commands: SYST: COMM:SER[n]:BAUD

o *RST Condition: No change

Configuring for 2 stop bits.
SYST:COMM:SERO:SBITS 2
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:COMMunicate
:SERial[n] [:RECeive]
:SBITs?

Example

:COMMunicate
:SERial[n] :TRANsmit
:AUTO

Parameters

Comments

Example

:COMMunicate
:SERial[n] :TRANsmit
:AUTO?

Comments

Example

SYSTem :COMMunicate :SERial[n] [:RECeive] :SBITg?

SYSTem:COMMunicate:SERial[n] [:RECeive] :SBITs? [MIN | MAX] returns:

e The current stop bit setting if no parameter is sent.
e The maximum allowable setting if MAX is sent.
e The minimum allowable setting if MIN is sent.

Querying the current stop bit configuration.

SYST:COMM:SERO0:SBITs?
enter statement

:REC is implied
statement enters 1 or 2

SYSTem:COMMunicate:SERial[n]: TRANsmit:AUTO < auto_cntrl> when
ON, sets the transmit pacing mode to be the same as that set for receive pacing,
When OFF, the transmit pacing mode may be set independently of the receive
pacing mode.

Parameter Parameter Range of Default
Name Type Values Units
auto cntrl boolcan 0|1|OFF|ON none

o For an HP E1324A, AUTO is always ON. Trying to set OFF or 0 will
generate an error.

e DIAG:BOOT:COLD will set ... AUTO to ON.

o Related Commands: SYST:COMM:SER|[n]:REC:PACE:PROT,
SYST:COMM:SER[n]:TRAN:PACE:PROT

¢ *RST Condition: ... TRAN:AUTO ON

Link transmit pacing with receive pacing

SYST:COMM:SERO0:TRAN:AUTO ON

SYSTem:COMMunicate;:SERial [n]:TRANsmit:AUTO? returns the current
state of receive to transmit pacing linkage.

o For an HP E1324A, AUTO is always ON. In this case ... AUTO? will
always return a 1.

Is AUTO ON or OFF?

SYST:COMM:SERO:TRAN:AUTO?

enter statement statement enters the number 1

or(
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SYSTem:COMMunicate :SERial[n]: TRANsmit :PACE [:PROTocol]

:COMMunicate
:SERial[n]: TRANsmit
:PACE [:PROTocol]

Parameters

Comments

Example

:COMMunicate
:SERial[n] :TRANsmit
:PACE [:PROTocol]?

Example

:DATE

Parameters

Comments

SYSTem:COMMunicate:SERial[n]:TRANsmit: PACE[:PROTocol]

<protocob enables or disables the transmit pacing (XON/XOFF) protocol.

Parameter Parameter Range of Default
Name Type Values Units
protocol discrete XON|NONE none

e For an HP E1324A, AUTO is always ON. In this case ... TRAN:PACE

will also set ...[RECeive]:PACE

® Receipt of an XOFF character (ASCII 1910, 1316) will hold off

transmission of data until an XON character (ASCII 1710, 1116) is

received.

e DIAG:BOOT:COLD will set ...PACE to XON.

e Related Commands: SYST:COMM:SER|[n]:TRAN:AUTo

e *RST Condition: No change

Set XON/XOFF transmit pacing

SYST:COMM:SERO:TRAN:PACE:PROT XON

SYSTem:COMMunicate:SERial[n]: TRANsmit:PACE [:PROTocol]? returns

the current transmit pacing protocol.

Check transmit pacing protocol

SYST:COMM:SERO0:TRAN:PACE:PROT?

enter statement

statement enters the string

"XON" or "NONE"

SYSTem:DATE < year>,<month>,<day> sets the E1300/E1301

mainframe’s internal calendar.

Parameter Parameter Range of Default
Name Type Values Units
year numeric must round to 1980 to 2079 none
month numeric must round to 1 to 12 none
day numeric must round to none
1 through last day of month

® The upper limit on the day parameter is dependent on the month
parameter and may be dependent on the year parameter in the case of a

leap year.
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Example

:DATE?

Example

:ERRor?

Comments

Example

SYSTem :DATE?

o Related Commands: SYST:TIME, SYST:TIME?, SYST:DATE?

*RST Condition: *RST does not change the setting of the calendar.

Setting the system Date

SYST:DATE 1991,09,08 set SEP 8, 1991

SYSTem:DATE? [MIN | MAX,MIN|MAX,MIN|MAX] returns:

e When no parameter is sent: the current system date in the form

+YYYY,+MM, + DD, where YYYY can be the year 1980 through
2079, MM can be the month 1 through 12, and DD can be the day 1
through 31.

When parameters are sent: the minimum or maximum allowable values
for each of the three parameters. The parameter count must be three.

Querying the system date

SYST:DATE? ask for current date
input values of year,month,day read back date

SYSTem:ERR? querics the system’s error queue. The response format is:
< error number > ," < error description string>".

As system errors are detected, they are placed in the System Instrument
error queue. The error queue is first in, first out. This means that if
several error messages are waiting in the queue, each SYST:ERR? query
will return the oldest error message, and that message will be deleted
from the queue.

If the error queue fills to 30 entries, the last error in the queue is replaced
with error -350,"Too may errors”. No further errors are accepted by the
queue until space becomes available using SYST:ERR?, or the queue is
cleared using *CLS.

The SYST:ERR? command can be used to determine if any
configuration errors occurred during the power-on sequence.

When SYST:ERR? is sent while the error queue is empty, the System
Instrument responds with +0,"No error”.

Related Commands: *ESE, *ESR?, *SRE

*RST Condition: Error queue is cleared

Read all error messages from, and empty the error queue.

loop statement loop to read all errors

SYST:ERR? ask for error message

enter statement input the error (a number), and
error message (a string)

until statement until error number is 0
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SYSTem:TIME

:TIME

Parameters

Comments

Example

‘TIME?

Example

:VERSion?

Comments

Example

SYSTem:TIME <hour>,<minute>, <second> sets the E1300/E1301
mainframe’s internal clock.

Parameter Parameter Range of Default
Name Type Values Units
hour numeric must round to 0 to 23 none
minute numeric must round to 0 to 59 none
second numeric must round to 0 to 60 none

® Related Commands: SYST:DATE, SYST:DATE?, SYST:TIME?

o *RST Condition: *RST does not change the Command Module’s real
time clock.

Setting the system time

SYST:TIME 14,30,20 set 2:30:20 PM

SYSTem:TIME? [MAX|MIN,MAX | MIN,MAX | MIN] returns:

® When no parameter is sent; the current system time in the form
+HH,+ MM, + S8, where HH can be 0 through 23 hours, MM can be 0
through 59 minutes, and SS can be 0 through 60 seconds.

® When parameters are sent; the minimum or maximum allowable values
for each of the three parameters. The parameter count must be three.

Querying the system time
SYST:TIME? ask for current time
input values of hour,min,sec read back time

SYSTem:VERSion? Returns the SCPI version for which this instrument
complies.

® The returned information is in the format: YYYY.R; where YYYY is the
year, and R is the revision number within that year.

® Related Commands: *IDN?

Determine compliance version for this instrument.

SYST:VERS?
enter statement Statement enters 1990.0
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TRIGger :DELay

TRIGger The TRIGger command subsystem controls the behavior of the trigger system
once it is initiated (see INITiate command subsystem). The trigger command
subsystem controls:

e The delay between trigger and first Pacer pulse (TRIG:DELay)
e An immediate software trigger (TRIG:IMM)
® The source of the trigger (TRIG:SOUR BUS |EXT|HOLD | IMM)

Subsystem Syntax TRIGger
:DELay <delay >
:DELay? [MIN | MAX]
[:IMMediate]
:SLOPe <slope >
:SLOPe?
:SOURce BUS | EXT | HOLD | IMM
:SOURCce?

:DELay TRIGger:DELay <delay> sets the delay between receipt of trigger and first
Pacer pulse.

Parameters Parameter Parameter Range of Default
Name Type Values Units
delay numeric 250E-9s to 4.19430375s or second

MIN|MAX
Comments e The resolution for delay is 250E-9 seconds.

o Related Commands: ABORt, INITiate
e *RST Condition: TRIG:DELay 2.5E-9

Exampie Setting delay between trigger and Pacer output.

TRIG:SOUR HOLD trigger is TRIG command
SOUR:PULS:COUN 100 set Pacer to output 100 pulses
SOUR:PULS:PER .1 S pulse period set to .1 second
TRIG:DELAY .75 S start Pacer .75 sec after trigger
INIT go to Wait For Trigger state
TRIG trigger Pacer to output pulses

:DELay? TRIGger:DELay? [MIN | MAX] returns:

o The current delay if no parameter is sent.
o The maximum allowable delay if MAX is sent.
® The minimum allowable delay if MIN is sent.

Example Querying the trigger delay setting.

TRIG:DEL .75 S start Pacer .75 sec after trigger

TRIG:DEL? command System Instrument
to send TRIG:DEL value.

enter statement input value of trigger delay
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TRIGger[:IMMediate]

[:IMMediate]

Comments

Example

:SLOPe

Parameters

Comments

:SLOPe?

:SOURce

Parameters

TRIGger:IMMediate will cause a trigger cycle to occur immediately, provided
that the trigger system has been initiated (INITiate).

o Related Commands: ABORt, INITiate

e *RST Condition: This command is an event and has no *RST condition.

Triggering the Pacer.
TRIG:SOUR HOLD

SOUR:PULS:COUN 1E3
SOUR:PULS:PER .1 S
TRIG:DELAY .75 S

INIT

TRIG

trigger source is TRIG
command

output 1000 Pacer pulses
pulse period set to .1 second
start Pacer .75 sec after trigger
go to Wait For Trigger state
trigger Pacer to output pulses.

TRIGger:SLOPe <slope> is for SCPI compatibility. The mainframe’s "Event
In" signal only triggers on a negative going edge.

Parameter Parameter Range of Default
Name Type Values Units
slope discrete NEGative none

e Trying to sct ...SLOPe to other than NEG will generate an crror.

@ Related Commands: ABORt, INIT1ate,

TRIGger:SLOPe? returns the current trigger slope setting. Since the
mainframe’s "Event In" signal only triggers on a negative going edge,
TRIG:SLOP? will always return "NEG".

TRIGger:SOURce <trig_source> configures the trigger system to respond to

the specified source.

Parameter Parameter Range of Default
Name Type Values Units
trig source character BUS|EXT |HOLD |IMM none
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Comments

Example

:SOURce?

Example

TRIGger :SOURce?

o The following table explains the possible choices.

Parameter Value Source of Trigger

BUS Group Execute Trigger (GET) bus command,
*TRG common command, or TRIGger
command.

EXTernal “Event In” signal at rear panel BNC
connector, or TRIGger command.

HOLD Only the TRIGger command will cause
trigger.

IMMediate The trigger signal is always true (continuous
triggering).

& While an instrument which uses the "Event In" signal has EXT set, no
other instrument which uses the "Event In" signal may set EXT, or an
error 1500 "External trigger source already allocated" will result.

o While TRIG:SOUR is IMM, you need only INITiate the trigger system to

start the Pacer.

o Related Commands: ABORt, INITiate, *TRG

o *RST Condition: TRIG:SOUR IMM

Specifying the Trigger Source.

TRIG:SOUR HOLD trigger source is TRIG
command

SOUR:PULS:COUN 1E3 output 1000 Pacer pulses

SOUR:PULS:PER .1 S pulse period set to .1 second

TRIG:DELAY .75 S start Pacer .75 sec after trigger

INIT go to Wait For Trigger state

TRIG trigger the Pacer to output
pulses.

TRIGger:SOURce? recturns the current trigger source configuration. Response
data can be one of; BUS, EXT, HOLD, or IMM. See the TRIG:SOUR
command for more response data information.

Querying the Trigger Source.

TRIG:SOUR HOLD

TRIG:SOUR?

enter statement

trigger source is TRIG
command

ask System Instrument to
return trigger source
configuration

input selection of trigger source
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VXI:CONFigure :DLADdress?

VXi The VXI command subsystem provides for:

e Determining the number, type, and logical address of the devices
(instruments) installed in the E1300/E1301 mainframe.

e Direct access to VXIbus A16 registers within devices installed in the
~ Mainframe.

Subsystem Syntax VXI
:CONFigure
:DeviceLADd?
:DeviceISt?
:DeviceNUMber?
:HEIRarchy
:ALL?
:INFormation?
:ALL?
:LADDress?
:NUMber?
:READ? <logical_addr>,<register num>
:REGister
:READ? <numeric_value.| <register_name >
:WRITe <numeric_value > | <register_name >
:RESet?
:SELect <numeric value >
:WRITe <logical_addr>,<register num > ,<data>

:CONFigure VXI:CONF:DLAD? returns a comma separated decimal numeric list of device
‘DLADdress? logical addresses currently installed in the mainframe. If the Command Module
is not the resource manager, it only returns the logical addresses of the devices
in its servant area.

Comments ® Use the VXI:CONF:DNUM? command to determine the number of
values which will be returned by VXI:CONF:DLAD?.

e Use cach of the logical addresses returned by VXI:CONF:DLAD? with
VXI:CONF:DLIS? to determine the types of devices installed.

e VXI:CONF:DEVICELAD? is also accepted.

e This command has been retained for compatibility with existing
programs. For new programs you should use the VXI: CONF:LADD?
command.

o Related Commands: VXI:CONF:DLIS?, VXI:CONF:DNUM?,
VXI:CONF:LADD?

Example Determining the device addresses within the system

VXI:CONF:DLAD? query for list of addresses.
enter statement list of addresses.
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VX1 :CONFigure:DLISt?

:CONFigure:DLISt? VXL:CONF:DLIS? [ <logical_addr> ] returns information about the device
specified by logical_addr. Response data is in the form:

nl, n2, n3, n4, nS§, né, cl, c2, c3, c4, c§, s1, s2, s3, s4

Where the fields above are defined as:

nl
n2

n4

ns

n6
cl

c2

c4

c5

s1
s2
s3
s4

n fields Indicate numeric data response fields.
c fields Indicate character data response fields.
s fields Indicate string data response fields.

Device’s Logical Address. A number from 0 to 255.

Commander’s Logical Address. A number from -1 to 255; -1 means this
device has no commander.

Manufacturer’s ID. A number from 0 to 4095.

Model Code. A number from 0 to 65535, chosen by the manufacturer to
signify the model of this device.

Slot Number. A number between -1 and the number of slots in this
mainframe; -1 indicates that the slot associated with this device is
unknown. This is always -1 for B size mainframes.

Slot 0 Logical Address. A number from 0 to 255.

Device Class. 3 data characters; EXT |HYB |MEM | MSG |REG | VME.
EXT = Extended device, HYB = hybrid device (e.g. IBASIC),

MEM = memory device, MSG = Message-based device,

REG = Register-based device, VME = VME device

Memory Space. Up to 4 data characters; A16| A24| A32| NONE |RES.
A16 = A16 addressing mode, A24 = A24 addressing mode, A32 =
A32 addressing mode, NONE = no addressing mode, RES = reserved.

Memory Offset. 10 data characters which define the base address of the
A24 or A32 address space on the device. This value is expressed in hex
format (first two characters are #H).

Memory Size. 10 data characters which define the size of the A24 or
A32 address space in bytes. This value is expressed in hex format (first
two characters are #H).

Pass/Failed. Up to 5 data characters which define the status of the
device; FAIL | IFAIL | PASS | READY. FAIL = failed self-test,
IFAIL = configuration register initialization fails,

PASS = self-test passed, READY = ready to receive commands

Extended Field 1. Not currently used; returns

Extended Field 2. Not currently used; returns

Extended Field 3. Not currently used; returns

Manufacturer’s Specific Comments. Up to 80 character string contains
manufacturer specific data in string response data format. This field is
sent with a 488.2 string response data format, and will contain the
instrument name and its IEEE 488.1 secondary address unless a
start-up error is detected. In that case, this field will contain one or
more error codes in the form "CNFG ERROR: n, m, ...,2" . See
Appendix B, Table B-3 for a complete list of these codes.
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VXI:CONFigure :DNUMber?

Parameters

Comments

Example

:CONFigure :DNUMber?

Comments

Example

Parameter Parameter Range of Default
Name Type Values Units
logicilii addr numeric 0-255 (or nothing) none

® When logical_addr is not specified, VXI:CONF:DLIS? returns

information for each of the devices installed, separated by semicolons. If

the Command Module is not the resource manager, it returns

information on only the devices in its servant area.

o Cards which are part of a combined instrument such as a switchbox or
scanning voltmeter always return the same manufacturer’s comments as

the first card in the instrument. Information in the other fields

correspond to the card for which the Logical Address was specified.

e This command has been retained for compatibility with existing

programs. For new programs you should use the VXI:CONF:INF?

command.

o Related Commands: VXI:CONF:DLAD?, VXI:CONF:DNUM?,

VXI:CONF:INF?, CONF:HEIR?

Querying the device list for the System Instrument

dimension string[1000]

VXI:CONF:DLIS? 0

enter string

string size large in case of

multiple device list

Ask for the device list for the

Systern Instrument

enter return data into string

Example response data (no error): +0, -1, +4095, +1301, +0, +0, HYB, NONE,
#H00000000, #H00000000, READY, "", ", ", "SYSTEM INSTALLED AT SECONDARY

ADDR 0"

Example response data (with error): +255, +0, +4095, +65380, -1, +0, REG, Al6,
#H00000000, #HO00000000, READY, "™, ", " "CNFG ERROR: 11"

VXI:CONF:DNUM? returns the number of devices installed in the mainframe
(including the System Instrument itself). If the Command Module is not the

resource manager, it returns the number of devices in its servant arca.

¢ Use the VXI:CONF:DNUM? command to determine the number of
values which will be returned by VXI:CONF:DLAD?.

o This command has been retained for compatibility with existing

programs. For new programs you should use VXI: CONF:NUMB?

® Related Commands: VXI:CONF:DLAD?, VXI.CONF:DLIS?

Determining the number of devices within the system

VXI:CONF:DNUM?
enter statement
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:CONFigure
:HIERarchy?

NOTE

Comments

VXI :CONFigure :HIERarchy?

VXI:CONF:HIER? Returns current hierarchy configuration information about
the selected logical address. The individual fields of the response are comma
separated. If the information about the selected logical address is not available
from the destination device (i.e., the requested device is not in the mainframe)
then Error -224 ("parameter error") will be set and no response data will be sent.

This command is included in the E1300/E1301 because it is a required SCPI
command. Since there are no message based devices in the E1300/E1301, most
of these fields will be null valued for the E1300/E1301.

e This command returns the following values:

Logical address: an integer between -1 and 255 inclusive. -1
indicates that the device has no logical address.

Commander’s logical address: an integer between -1 and 255
inclusive. -1 indicates that the device has no commander or that the
commander is unknown. This value is always 0 for the E1300/E1301.

Interrupt handlers: a comma separated list of seven integers
between 0 and 7 inclusive. Interrupt lines 1~7 are mapped to the
individual return values. 0 is used to indicate that the particular
interrupt handler is not configured. A set of return values of
0,0,0,5,2,0,6 would indicate that:

e handler 4 is configured to handle interrupts on line 5
e handler 5 is configured to handle interrupts on line 2
e handler 7 is configured to handle interrupts on line 6
e handlers 1, 2, 3, and 6 are not configured

Interrupters: a comma separated list of seven integers between 0
and 7 inclusive. Interrupt lines 1-7 are mapped to the individual
return values. 0 is used to indicate that the particular interrupter is
not configured. A set of return values of 0,0,0,5,2,0,6 would indicate
that:

e interrupter 4 is configured to handle interrupts on line 5
e interrupter 5 is configured to handle interrupts on line 2
e interrupter 7 is configured to handle interrupts on line 6
e interrupters 1, 2, 3, and 6 are not configured

Pass/Failed: an integer which contains the pass/fail status of the
specified device encoded as follows:

0 = FAIL, 1 = IFAIL, 2 = PASS, 3 = READY

Manufacturer’s Specific Comments. Up to 80 character string
contains manufacturer specific data in string response data format.
This field is sent with a 488.2 string response data format, and will
contain the instrument name and its IEEE 488.1 secondary address
unless a start-up error is detected. In that case, this ficld will contain
one or more error codes in the form "CNFG ERROR: n, m, ...,z".
See Appendix B, Table B-3 for a complete list of these codes.
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VXI:CONFigure :HIERarchy:ALL?

o Cards which are part of a combined instrument such as a switchbox or
scanning voltmeter always return the same manufacturer’s comments as
the first card in the instrument. Information in the other fields
correspond to the card for which the Logical Address was specified.

o Related Commands: VXI.SEL, VXI:CONF:HEIR:ALL?,
VXI:CONF:.LADD?

:CONFigure VXL:CONF:HIER:ALL? Returns the configuration information about all logical
:HIERarchy:ALL?  addresses in the E1300/E1301 mainframe. The information is returned in the
order specified in the response to VXI.:CONF:LADD?. The information about
multiple logical adddresses will be semicolon separated and follow the IEEE
488.2 response message format. Individual fields of the output are comma
separated.

NOTE This command is included in the E1300/E1301 because it is a required SCPI
command. Since there are no message based devices in the E1300/E1301, most
of these fields will be null valued for this E1300/E1301.

Comments o Related Commands: VXI:CONF:HEIR?, VXI:SEL, VXI:CONF:LLADD?

:CONFigure VXI:CONF:INF? Returns the static information about the selected logical
:INFormation? address (sce VXI:SELect). The individual fields of the response are comma
separated. If the information about the selected logical address is not available
from the destination device (i.e., the requested device is not in the mainframe)
then Error -224 ("parameter error") will be set and no response data will be sent.
The command returns the following values:

o Logical address: an integer between -1 and 255 inclusive. -1 indicates
that the device has no logical address.

o Manufacturer ID: an integer between -1 and 4095 inclusive. -1 indicates
that the device has no Manufacturer ID.

® Model code: an integer between -1 and 65535 inclusive. -1 indicates that
the device has no model code.

@ Device class: an integer between 0 and 5 inclusive. 0 = VXIbus memory
device, 1 = VXIbus extended device, 2 = VXIbus message based device,
3 = VXIbus register based device, 4 = Hybrid device, 5 = Non-VXIbus
device.

¢ Address space: an integer between 0 and 15 inclusive, which is the sum of
the binary weighted codes of the address space(s) occupied by the device.
1 = The device has A16 registers, 2 = The device has A24 registers, 4 =
The device has A32 registers, 8 = The device has A64 registers.

® Al6 memory offset: an integer between -1 and 65535 inclusive. Indicates
the base address for any A16 registers (other than the VXIbus defined
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Comments

Example

VXI :CONFigure :INFormation?

registers) which are present on the device. -1 indicates that the device has
no A16 memory.

A24 memory offset: an integer between -1 and 16777215 inclusive.
Indicates the base address for any A24 registers which are present on the
device. -1 indicates that the device has no A24 memory.

A32 memory offset: an integer between -1 and 4294967295 inclusive.
Indicates the base address for any A32 registers which are present on the
device. -1 indicates that the device has no A32 memory.

A16 memory size: an integer between -1 and 65535 inclusive. Indicates
the the number of bytes reserved for any A16 registers (other than the
VXIbus defined registers) which are present on the device. -1 indicates
that the device has no A16 memory.

A24 memory size: an integer between -1 and 16777215 inclusive. Indicates
the number of bytes reserved for any A24 registers which are present on
the device. -1 indicates that the device has no A24 memory.

A32 memory seze: an integer between -1 and 4294967295 inclusive.
Indicates the number of bytes reserved for any A32 registers which are
present on the device. -1 indicates that the device has no A32 memory.

Slot number: an integer between -1 and the number of slots which exist in
the cage. -1 indicates that the slot which contains this device is unknown,

Slot 0 logical address: an integer between -1 and 255 inclusive. -1
indicates that the Slot 0 device associated with this device is unknown.

Subclass: an integer representing the contents of the subclass register. -1
indicates that the subclass register is not defined for this device.

Attribute: an integer representing the contents of the attribute register. -1
indicates that the attribute register is not defined for this device.

Manufacturer’s Specific Comments. Up to 80 character string contains
manufacturer specific data in string response data format. This field is
scnt with a 488.2 string response data format, and will contain the
instrument name and its IEEE 488.1 secondary address unless a start-up
error is detected. In that case, this ficld will contain one or more error
codes in the form "CNFG ERROR: n, m, ...,z" . See Appendix B, Table
B-3 for a complete list of these codes.

Related Commands: VXI:SEL, VXI:CONF:INF:ALL?,
VXIL.CONF:.LADD?

Query information on logical address 0.

VXI:SEL 0 select the logical address
VXI:CONF:INF? ask for data
enter statement return data
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VXI:CONFigure :INFormation:ALL?

:CONFigure
:INFormation:ALL?

Comments

:CONFigure
:LADDress?

Comments

:CONFigure :NUMBer?

Comments

:READ?

Parameters

Comments

VXI:CONF:INF:ALL? Returns the static information about all logical
addresses. The information is returned in the order specified in the response to
VXI:CONF:LADD?. The information about multiple logical adddresses will be
semicolon separated and follow the IEEE 488.2 response message format.
Individual ficlds of the output are comma separated.

® Related Commands: VXI:SEL, VXI:CONF:INF?, VXI:CONF:LADD?

VXI:CONF:LADD? Returns a comma separated list of logical addresses of
devices in the mainframe. This is an integer between 1 and 256 inclusive. The
logical address of the device responding to the command will be the first entry in
the list.

o Related Commands: VXI:CONF:NUMB?

VXI:CONF:NUMB? Returns the number of devices in the system. This is an
integer between 1 and 256 inclusive.

® Related Commands: VXI:CONF:LADD?

VXI:READ? <logical_addr>,<register_add® allows access to the entire 64
byte A16 register address space for the device specified by logical_addr. Since
the VXIbus system is byte-addressed, while the registers are 16 bits wide,
registers are specified by even addresses only. This method of identifying
registers follows the VXIbus standard format.

Parameter Parameter Range of Default
Name Type Values Units
logical _addr decimal must round to 0 through 255 none
numeric
register_addr numeric must round to an even value none
from 0 through 62 (3E16)

e Specifying an odd register address will cause an error 2003,"Invalid word
address",

e Specifying a logical address not currently in the system will cause an error
2005,"No card at logical address".

® Logical_addr must be specified in decimal. Register_addr may be
specified in decimal, hex (#H), octal (#Q), or binary (#B).

e This command has been retained for compatibility with existing
programs. For new programs you should use the VXI:REG:READ?
command.

® Accesses are 16-bit non-privileged data accesses.
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Example

:REGister:READ?

Parameters

Comments

Example

VXI| :REGister:READ?

o Related Commands: VXI.WRITE, VXI:REG:READ?

Read from one of a device’s configuration registers

VXI:READ? 8,0 read ID register on device at
Logical Address 8
enter statement enter value from device register

VXI:REG:READ? <register> returns the contents of the specified 16 bit
register at the selected logical address as an integer (see VXI:SELect). The
register is specified as the byte address of the desired register or optionally as
the register name.

Parameter Parameter Range of Default
Name Type Values Units
register numeric even numbers from 0 to 62 or none
register name (see below)

e The register parameter can be all even numbers from 0 to 62 inclusive (as

a <numeric_value >) or the following (optional) words:

A24Low: A24 Pointer Low register (18)
A24High: A24 Pointer High register (16)
A32Low: A32 Pointer Low register (22)
A32High: A32 Pointer High register (20)
ATTRibute: Attribute register (8)
DHIGh: Data High register (12)

DLOW: Data Low register (14)

DTYPe: Device Type register (2)
ICONtrol: Interrupt control register (28)
ID: ID register (0)

ISTatus: Interrupt Status register (26)
MODid: MODID register (8)

OFFSet: Offset register (6)

PROTocol: Protocol register (8)
RESPonse: Response register (10)
SNHigh: Serial Number High register (10)
SNLow: Serial Number Low register (12)
STATus: Status register (4)

SUBClass: Subclass register (30)
VNUMber: Version Number register (14)

o Related Commands: VXI:SEL, VXI:REG:WRIT

Read from a register on the currently selected device

VXI:READ? CONT Read from the control register
of the currently seected device
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VXI:REGister:WRITe

:REGister:WRITe

Parameters

Comments

Example

Reset?

Comments

VXI:REG:WRITe? <register> , <data> writes to the specified 16 bit register at
the selected logical address (see VXI:SELect). The data is a 16 bit value
specified as a numeric value in the range of -32768 to 32767 or 0 to 65535. The
register is specified as the byte address of the desired register or optionally as
the register name.

Parameter Parameter Range of Default
Name Type Values Units
register numeric even numbers from 0 to 62 or none
register name (see below)
data numeric -32768 to 65535 none

o The register parameter can be all even numbers from 0 to 62 inclusive (as
a <numeric_value >) or the following (optional) words:

CONTrol: Control Register (4)
DEXTended: Data Extended register (10)
DHIGh: Data High register (12)

DLOW: Data Low register (14)
ICONtrol: Interrupt Control register (28)
MODid: MODID register (8)

LADDress: Logical Address register (0)
OFFSet: Offset register (6)

SIGNal: Signal register (8)

o Related Commands: VXI:SEL, VXI.REG:READ?

Write to a register on the currently selected device

VXI:REG:WRIT? DHIG,64 writes "64’ to the Data High

register

VXI:RESET? resets the selected logical address. SYSFAIL generation is
inhibited while the device is in the self test state. The command waits for 5
seconds or until the selected device has indicated passed (whichever occurs
first). If the device passes its self test SYSFAIL generation is re-enabled. If the
device fails its self test SYSFAIL generation remains inhibited. The return value
from this command is the state of the selected device after it has been reset. The
command returns an integer encoded as followed.

0 = FAIL
2 = PASS
3 = READY

The state of the A24/A32 enable bit is not altered by this command

o Related Commands: VXI:SEL
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:SELect

Parameters

Comments

Example

:SELect?

VX! :SELect

VXLESELect <logical addr> specifies the logical address which is to be used by
many subsequent commands in the VXI subsystem.

Parameter Parameter Range of Default
Name Type Values Units
logical_addr numeric 0 through 255 none

e The *RST default value for logical_addr is that no logical address is
selected (i.e., -1). All other commands which require a logical address to
be selected will respond with Error -221 ("settings conflict") if no logical
address is selected.

e When a command encounters an Error -240 ("Hardware Error") the
equivalent of a *RST is executed. This will cause the selected logical
address to be set to -1.

e Related Commands: VXI:CONF:LADD?

Select a logical address

VXI:SEL 64 sets the logical address to be
used by subsequent VXI
subsystem commands to 64.

VXI:SELect? returnsthe logical address which will be used by many subsequent
commands in the VXI subsystem. If no logical address has been selected, this
query will return -1.
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VXI:WRITe

‘WRITe VXL:WRITe <logical_adde>,<register adde,<data> allows access to the
entire 64 byte A16 register address space for the device specified by
logical_addr. Since the VXIbus system is byte-addressed, while the registers are
16 bits wide, registers are specified by even addresses only. This method of
identifying registers follows the VXIbus standard format.

Parameters Parameter Parameter Range of Default
Name Type Values Units

logical _addr decimal Must round to 0 through 255 none

numeric
register_addr numeric must round to an even value none
from 0 through 62 (3Ep)
data numeric must round to -32768 to 32767 none
(0 to FFFFy)
Comments ® Specifying an odd register address will cause an error 2003,"Invalid word

address".

Specifying a logical address not currently in use in the system will cause
an error 2005,"No card at logical address".

Logical_addr must be specificd in decimal. Register_addr and data may
be specified in decimal, hex (#H), octal (#Q), or binary (#B).

This command has been retained for compatibility with existing
programs. For new programs you should use the VXE:REG:WRIT
command.

Accesses are 16-bit non-privileged data accesses.

Related Commands: VXI:READ?, VXI:REG:WRIT

Example Write a value into a device’s device dependent register.

VXI:WRIT 8,24,#H4200 write hex 4200 (16,896
decimal) to register 24 of device
at Logical Address 8
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Common
Command
Reference

This section describes the IEEE-488.2 Common Commands that can be used to
program instruments in the mainframe. Commands are listed by command
groups in the summary table below, and alphabetically in the rest of this section.
Examples are shown when the command has parameters or returns a response;
otherwise the command string is as shown in the headings in this section. For
additional information on any Common Commands, refer to the IEEE Standard
488.2-1987 (see "Related Documentation"” in the front of this manual for more
information on this standard).

IEEE 488.2 Common Commands Functional Groupings

Category Command Title

General *IDN Identification Query
*RST Reset Command
*TST? Self-Test Query

Instrument Status *CLS Clear Status Command
*ESE < mask > Standard Event Status Enable
*BSE? Command
*ESR? Standard Event Status Enable
*PSC Query
*PSC? Standard Event Status Register
*SRE < mask> Query
*SRE? Power-On Status Clear Command
*STB? Power-On Status Clear Query

Macros

Synchronization

*DMC <name>,<cmds>
*EMC <state>

*EMC?

*GMC? <name>

*LMC?

*PMC

*RMC <name>

*OPC

*OPC?

*WAI

Service Request Enable Command
Service Request Enable Query
Status Byte Query

Define Macro Command
Enable Macros Command
Enable Macro Query

Get Macro Query

Learn Macro Query

Purge all Macros Command
Remove individual Macro
Command

Operation Complete Command
Operation Complete Query
Wait-to-Continue Command
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*CLS  Clear Status Command. The *CLS command clears all status registers
(Standard Event Status Register, Standard Operation Event Status Register,
Questionable Data Event Register) and the error queue for an instrument. This
clears the corresponding summary bits (bits 3, 5, & 7) and the
instrument-specific bits (bits 0, 1, & 2) in the Status Byte Register. *CLS does
not affect the enabling of bits in any of the status registers (Status Byte Register,
Standard Event Status Register, Standard Operation Event Status Register, or
Questionable Data Event Status Register). (The SCPI command
STATus:PRESet does clear the Standard Operation Status Enable and
Questionable Status Enable registers.) *CLS disables the Operation Complete
function (*OPC command) and the Operation Complete Query function
(*OPC? command).

*DMC <name_string>, Define Macro Command. Assigns one, or a sequence of commands to a macro
<command_block>  namc.

The command sequence may be composed of SCPI and/or Common commands.

The name given to the macro may be the same as a SCPI command, but may not
be the same as a Common command. When a SCPI named macro is executed,
the macro rather than the SCPI command is executed. To regain the function of
the SCPI command, execute the *EMC 0 command.

Example

Create a macro to return the System Instrument’s Device list.
OUTPUT 70900;"*DMC 'LIST’,#0VXI:CONF:DLIS?"

Note that the name LIST is in quotes. The second parameter type is arbitrary
block program data. The characters that define a command message are prefixed
by the characters #0 (pound zero). For a more information on this parameter
type, see Parameter Types in the first part of this chapter.

*EMC <enable>  Enable Macros Command. When enable is non-zero, macros are enabled. When
enable is zero, macros are disabled.

*EMC?  Enable Macros Query. Returns either 1 (macros are enabled), or 0 (macros are
disabled) for the selected instrument.

*ESE <mask>  Standard Event Status Enable Register Command. Enables one or more events
in the Standard Event Status Register to be reported in bit 5 (the Standard
Event Status Summary Bit) of the Status Byte Register. You enable an event by
specifying its decimal weight for <mask > . To enable more than one event,
specify the sum of the decimal weights. Refer to "Standard Event Status
Register" earlier in this chapter for a table showing the contents of the Standard

Event Status Register.
Example OUTPUT 70900;"*ESE 60" Enables bits 2, 3, 4, & 5.
Respective weights are 4 + 8
+ 16 + 32 = 60
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*ESE? Standard Event Status Enable Query. Returns the weighted sum of all enabled
(unmasked) bits in the Standard Event Status Register.

Example 10 OUTPUT 70900;"*ESE?" Sends status enable query
20 ENTER 70900;A Places response in variable
30 PRINT A Prints response
40 END

*ESR?  Standard Event Status Register Query. Returns the weighted sum of all set bits
in the Standard Event Status Register. After rcading the register, *ESR? clears
the register. The events recorded in the Standard Event Status Register are
independent of whether or not those events are enabled with the *ESE

command.
Example 10 OUTPUT 70900;"*ESR?" Sends Standard Event Status
Register query
20 ENTER 70900;A Places response in variable
30 PRINT A Prints response
40 END

*GMC? <name_string>  Get Macro Query. Returns arbitrary block response data which contains the
command or command sequence defined by name_string. The command
sequence will be prefixed with characters which indicate the number of
characters that follow the prefix.

Example 10 OUTPUT 70900;"*GMC? "LIST™ ask for definition of macro
from *DMC example
20 ENTER 70900;Cmds$ enter into Cmds$ the definition
of the macro "LIST"
30 PRINT Cmds$ Cmds$ = #214VXI:CONF:
DLIS?
40 END

In this case, the prefix consists of "#214". The 2 says to expect two
character-counting digits. The 14 says that 14 characters of data follow. Had the
returned macro been shorter, such as #15*EMC?, we would read this as 1
counting digit indicating 5 data characters.
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*IDN?  Identity. Returns the device identity. The response consists of the following four
fields (fields are separated by commas):

o Manufacturer

o Model Number

o Serial Number (returns 0 if not available)

e Firmware Revision (returns 0 if not available)

The *IDN? command returns the following command string for the E1301A:
HEWLETT-PACKARD,E1301A,0,A,07.00

This command will return the following string for the E1300A:
HEWLETT-PACKARD,E1300A,0,A,07.00

NOTE The revision will vary with the revision of the ROM installed in the system. This
is the only indication of which version of ROM is in the box. The major number
(01 in the examples) indicates whether there have been functional changes made
in this ROM. The minor number (00 in the examples) indicates whether only
bug fixes and minor changes were made.

Example  Get the ID fields from the system and print them.

10 DIM A$[50] Dimension array for ID fields
20 OUTPUT 70900;"*IDN?" Queries identity

30 ENTER 70900;A$ Places ID fields in array

40 PRINT A$ Print ID fields

50 END

*LMC?  Learn Macros Query. Returns a quoted string name for each currently defined
macro. If more than one macro is defined, the quoted strings are separated by
commas (,). If no macro is defined, then a quoted null string (™) is returned.

*LRN? Learn query command. *LRN? causes the instrument to respond with a string of
SCPI commands which define the instrument’s current state. Your application
program can enter the *LRN? response data into a string variable, later to be
sent back to the instrument to restore that configuration.

Example response from an HP E1326B voltmeter in the power-on state:

*RST;:CAL:ZERO:AUTO 1; :CAL:LFR +60; VAL -+ 0.00000000E -+ 000;
:DISP:MON:STAT 0; CHAN (@0); :FORM ASC, +7; :FUNC "VOLT";
:MEM:VME:ADDR +2097152; SIZE +0; STAT 0; :RES:APER
+1.666667TE-002; OCOM 0; RANG + 1.638400E + 004; RANG:AUTO
1;;VOLT:APER + 1.666667E-002; RANG +8.000000E +000; RANG:AUTO

1; :TRIG:COUN + 1; DEL + 0.00000000E + 000; DEL:AUTO 1; :TRIG:SOUR
IMM; :SAMP:COUN +1; SOUR IMM;TIM + 5.000000E-002 S

7-68 System Instrument Command Reference



NOTE The System Instrument no longer implements the *LRN? command.
Attempting to have the System Instrument execute this command will generate
an error -113 “Undefined header”.

*OPC  Operation Complete. Causes an instrument to set bit 0 (Operation Complete
Message) in the Standard Event Status Register when all pending operations
have been completed. By enabling this bit to be reflected in the Status Byte
Register (*ESE 1 command), you can ensure synchronization between the
instrument and an external computer or between multiple instruments. (Refer to
"Synchronizing an External Computer and Instruments" earlier in this chapter
for an example).

*OPC? Operation Complete Query. Causes an instrument to place an ASCII 1 into the
instrument’s output queue when all pending instrument operations are finished.
By requiring the computer to read this response before continuing program
execution, you can ensure synchronization between one or more instruments
and the computer. (Refer to "Synchronizing an External Computer and
Instruments" earlier in this chapter for an example).

*PMC  Purge Macros Command. Purges all currently defined macros in the selected
instrument.

*PSC <flag> Power-on Status Clear Command. Controls the automatic power-on clearing of
the Service Request Enable register and Standard Event Status Enable register.
Executing *PSC 1 disables any previously enabled bits at power-on, preventing
the System Instrument from requesting service when power is cycled. Executing
*PSC 0 causes any previously enabled bits to remain enabled at power-on which
allows the System Instrument to request service (if it has been enabled - *SRE)
when power is cycled. The value of flag is stored in non-volatile memory.

Example This example configures the System Instrument to request service from the
external computer whenever power is cycled.

Status Byte register and Standard Event Status register bits
remain enabled (unmasked) after cycling power

10 OUTPUT 70900;"*PSC 0"

Enable bit 5 (Standard Event Status Register Summary Bit)
in the Status Byte Register

20 OUTPUT 70900;"*SRE 32"
Enable bit 7 (Power-on bit) in the Standard Event Status
Register to be reflected as bit 5 in the Status Byte Register

30 OUTPUT 70900;"*ESE 128"

*PSC? Power-on status clear query. Returns a response indicating whether an
instrument’s Status Byte Register and Standard Event Status Register bits
remain enabled or become disabled at power-on. A "1" means the bits are
disabled at power-on; a "0" means the bits remain enabled at power-on.
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*RCL <state number>  Recall stored state. Recalls a stored state from memory and configures the
instrument to that state. States are stored using the *SAV command.

Example OUTPUT 70900;"*RCL 4" Recalls instrument state
number 4

*RMC <name_string>  Remove Individual Macro Command. Purges an individual macro identified by
the name_string parameter.

Example output 70900;"*RMC 'LIST™ remove macro command from
*DMC example

NOTE: At printing time, *RMC is a command proposed for a revision and
re-designation of ANSI/IEEE Std 488.2-1987.

*RST Resct. Resets an instrument as follows:

e Sets the instrument to a known state (usually the power-on state)
e Aborts all pending operations
o Disables the *OPC and *OPC? modes.

*RST does not affect:

The state of the HP-IB interface

The HP-IB address

The output queue

The Service Request Enable Register

The Standard Event Status Enable Register
The power-on flag

Calibration data

Protected user data

*SAV <state number>  Store state. Stores an instrument’s present state in a numbered memory location
(<state number> parameter). State numbers can range from 0 to 9.

Example OUTPUT 70900;"*SAV 4" Saves present instrument state
as state number 4

*SRE <mask>  Service Request Enable. When a service request event occurs, it sets a
corresponding bit in the Status Byte Register (this happens whether or not the
event has been enabled (unmasked) by *SRE). The *SRE command allows you
to identify which of these events will assert an HP-IB service request (SRQ).
When an event is enabled by *SRE and that event occurs, it sets a bit in the
Status Byte Register and issues an SRQ to the computer (sets the HP-IB SRQ
line true). You enable an event by specifying its decimal weight for <mask>.
To enable more than one event, specify the sum of the decimal weights. Refer to
"The Status Byte Register" earlier in this chapter for a table showing the
contents of the Status Byte Register.

Example OUTPUT 70900;"*SRE 160" Enables bits 5 & 7. Respective
weights are 32 + 128 = 160
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*SRE?

Example

*STB?

Comments

Example

*TRG

*TST?

Example

*WAI

Status Register Enable Query. Returns the weighted sum of all enabled
(unmasked) events (those enabled to assert SRQ) in the Status Byte Register.

10 QUTPUT 70900;"*SRE?" Sends Status Register Enable
query

20 ENTER 70900;A Places response in variable

30 PRINT A Prints response

40 END

Status Byte Register Query. Returns the weighted sum of all set bits in the Status
Byte Register. Refer to "The Status Byte Register" earlier in this chapter for a
table showing the contents of the Status Byte Register.

You can read the Status Byte Register using either the *STB? command or an
HP-IB serial poll (IEEE 488.1 message). Both methods return the weighted sum
of all set bits in the register. The difference between the two methods is that
*STB? does not clear bit 6 (Service Request); serial poll does clear bit 6. No
other status byte register bits are cleared by either method with the exception of
the Message Available bit (bit 4) which may be cleared as a result of reading the
response to *STB?.

10 OQUTPUT 70900;"*STB?" Sends Status Byte Register
query

20 ENTER 70900;A Places response in variable

30 PRINT A Prints response

40 END

Trigger. Triggers an instrument when the trigger source is set to bus
(TRIG:SOUR BUS command) and the instrument is in the Wait for Trigger
state.

Self-Test. Causes an instrument to execute an internal self-test and returns a
response showing the results of the self-test. A zero response indicates that
self-test passed. A value other than zero indicates a self-test failure or error.

10 QUTPUT 70900;"*TST?" Execute self-test, return
response

20 ENTER 70900;A Places self-test response in
variable

30 PRINT A Prints response

40 END

Wait-to-continue. Prevents an instrument from executing another command
until the operation caused by the previous command is finished (sequential
operation). Since all instruments normally perform sequential operations,
executing the *WAI command causes no change to the instrument’s operation.
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HP-IB Message This section describes IEEE-488.1 defined messages and their affect on

Reference instruments installed in the mainframe. The examples shown are specifically for
HP 9000 Series 200/300 computers using BASIC language. Any IEEE-488
controller can send these messages; however, the syntax may be different from
that shown here.

Go To Local (GTL)  Places an instrument in local state.

Comments e Refer to the Local Lockout message, later in this chapter, for information
on how GTL affects front panel lockout.

Examples LOCAL7 Sets HP-IB remote enable line
false (all instruments go to
local). (You must now execute
REMOTE 7 to return to remote
mode).

LOCAL 70900 Issues HP-IB GTL to System
Instrument. (The instrument
will return to remote mode
when it is listen addressed.)

Group Execute Trigger Exccuting a group execute trigger will trigger an instrument assuming the
(GET)  following conditions are true:

e The instrument’s trigger source is set to Bus (TRIG:SOUR BUS
command), and:

o The instrument is in the Wait For Trigger state, and:

e The instrument is addressed to listen (can be done by sending any
command, the REMOTE 709ss (ss = secondary address) command, or
with the LISTEN command).

Comments e For instruments in an HP E1300A/E1301A Mainframe, only one
instrument at a time can be programmed to respond to GET. This is
because only one instrument can be addressed to listen at any one time.

Example 10 OUTPUT 70900;"TRIG:SOUR BUS"  Sets trigger source to bus
20 OUTPUT 70900;"INIT:IMM" Places System Instrument’s
Pacer in Wait For Trigger state
30 TRIGGER 70900 Triggers Pacer
40 END

Interface Clear (IFC)  Unaddresses all instruments in the mainframe and breaks any bus handshaking
in progress.

Example ABORT 7
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Device Clear (DCL) or
Selected Device Clear
(SDC)

Examples

Local Lockout (LLO)

Comments

Examples

DCL clears all instruments in the mainframe. SDC clears a specific instrument.
The purpose of DCL or SDC is to prepare one or more instruments to receive
and execute commands (usually *RST). DCL or SDC do the following to each
instrument:

Clear the input buffer and output queue.

Reset the command parser.

Disable any operation that would prevent *RST from being executed.
Disable the Operation Complete and Operation Complete Query modes.

DCL or SDC do not affect:

Any settings or stored data in the instrument (except the Operation
Complete and Operation Complete Query modes)

Front panel operation

Any instrument operation in progress (except as stated above)

The status byte (except for clearing the Message Available bit as a result
of clearing the output queue).

CLEAR 7 Clears all instruments
CLEAR 70900 Clears the System Instrument

When an instrument is in remote mode, Local Lockout prevents an instrument
from being operated from the mainframe’s front panel.

Certain front panel operations such as menu control and display scrolling
are still active in Local Lockout mode.

If the instrument is in the local state when you send LOCAL LOCKOUT,
it remains in local. If the instrument is in the remote state when you send
LOCAL LOCKOUT, front panel control is disabled immediately for that
instrument.

After executing LOCAL LOCKOUT, you can enable the keyboard by
sending the LOCAL 7 command or by cycling power. The LOCAL 709ss
(ss = secondary address) command enables the front panel for that
instrument but a subsequent remote command disables it. Sending the
LOCAL 7 command removes lockout for all instruments and places them
in the local state.

10 REMOTE 70900 Sets the System Instrument
remote state
20 LOCAL LOCKOUT 7 Disables front panel control for

the System Instrument and all
other instruments that were in
the remote state.

30 END
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Remote Sets the HP-IB remote enable line (REN) true which places an instrument in
the remote state.

Comments ® The REMOTE 709ss (ss = secondary address) command places the
instrument in the remote state. The REMOTE 7 command, does not, by
itself, place the instrument in the remote state. After sending the
REMOTE 7 command, the instrument will only go into the remote state
when it receives its listen address.

o In most cases, you will only need the REMOTE command after using the
LOCAL command. REMOTE is independent of any other HP-IB
activity and toggles a single bus line called REN. Most controllers set the
REN line true when power is applied or when reset.

Examples REMOTE 7 Sets HP-IB REN line true

REMOTE 70900 Sets REN line true and
addresses System Instrument

Serial Poll (SPOLL)  The SPOLL command, like the *STB? Common Command, returns the
weighted sum of all set bits in an instrument’s Status Register (status byte).
Refer to "The Status Register" earlier in this chapter for a table showing the
contents of the Status Register.

Comments ® The SPOLL command differs from the *STB? command in that SPOLL
clears bit 6 (RQS). Executing *STB? does not clear bit 6.
Examples 10 P =SPOLL (70900) Sends Serial Poll, places
response into P
20DISPP Displays response
30 END
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Command Quick The following tables summarize SCPI and IEEE 488.2 Common (*) commands
Reference for the HP E1300/E1031 Mainframe System Instrument.

SCPI Commands Quick Reference

Command Description
ABORt
[IMMediate] Abort Pacer output.
DIAGnostic
:BOOT
:COLD Restarts System processor, clears stored configurations.
[:WARM] Same as cycling power.
:COMMunicate
:SERial[0]
[:OWNer] [SYSTem |IBASic| NONE] Allocates the built-in serial interface.
[:OWNer}? Returns SYST, IBAS, or NONE.
:SERial[n]
:STORe Stores serial communication parameters into non-volatile storage.
:DOWNIload
:CHECked
[EMADDress] Write data to non-volatile user RAM starting at the specified address
using error correction.
:SADDress Write data to non-volatile user RAM at the specified address using

[:MADDress] <address>, <data>

:SADDress <address>, <data>
:DRAM

:AVAilable?

:CREate <size>,<num_drivers >
:DRIVer
:LOAD <driver_block >

:LOAD
:CHECked

:LIST
[:ALL}
:RAM
:ROM
:INTerrupt
:ACTivate [ON]OFF|1]0]
:SETup[n] [ON|OFF|0{1]

:SETup[n]?

:PRlority[n] [ < priority> | MIN|MAX | DEF]
:PRlIority[n]? [MIN |MAX |DEF]
:RESPonse?

error correction.
Write data to non-volatile user RAM starting at the specified address.
Write data to non-volatile user RAM at the specified address.

Returns the amount of RAM remaining in the DRAM (Driver RAM)
segment.

Creates a non-volatile RAM area for loading instrument drivers.

Loads the instrument driver contained in the specified driver_block
into a previously created DRAM segment.

Loads the instrument driver contained in the specified driver_block
into a previously created DRAM segment using error correction.

Lists all drivers from all driver tables (RAM and ROM)
Lists all drivers found in the RAM driver table.
Lists all drivers found in the ROM driver table.

Enable VXIbus interrupt acknowledgement.

Enables or disables System Instrument control of VXI
interrupt line [n}].

Returns current state of SETup[n].

Specifies the priority level of VXI interrupt line [n].
Returns priority level of VXI interrupt line [n].

Returns response from the highest priority interrupt line.
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SCPI Commands Quick Reference
Command Description
:NRAM
:ADDRess? Returns starting address of the User non-volatile RAM.
:CREate <size>|MIN|MAX Creates a User non-volatile RAM segment.
:CREate? [MIN|MAX] Returns the current or allowable size of User NVRAM.
:PEEK? < address>|MIN|MAX, <width> Returns an 8, 16, or 32 bit value from memory.
:POKE < address> |MIN|MAX, <width>, <data> Stores an 8, 16, or 32 bit value to RAM.
:RDISk
:ADDRess? Returns the starting address of an IBASIC RAM volume.
:CREate < size>|MIN]MAX Allocates RAM for an IBASIC RAM volume.
:CREate? [MIN |MAX)] Returns the current or allowable size of the RAM vol.
:UPLoad
[:MADDress|? <address>,<byte_count> Returns data from non-volatile user RAM starting at address.
:SADDress? <address>, <byte_count > Returns data from non-volatile user RAM at address.
INITiate
[:Immediate] Enables trigger system to start Pacer.
[SOURCce]
:PULSe
COUNt < numberic value > Sets number of Pacer pulses per trigger.
COUNt? [MIN|MAX] Returns current count, or MIN |[MAX allowed value.
:PERiod < numeric value Sets Pacer pulse period in seconds.
:PERiod? [MIN\MAX] Returns the current or allowable period value,
STATus
:OPERation
:COND:ition? Returns the state of the condition register.
:ENABIle 256 Set Standard Operation Enable Register mask.
:ENABIe? Returns value of enable mask.
[:EVENt]? Returns value of the bit set in the Event register (Standard Operation
Status Group).
:PRESet Presets status registers
:QUEStionable
:CONDition? Always returns +0. )
:ENABIle <mask> Set Questionable Status Register enable mask.
:ENABIe? Returns value of enable mask.
[:EVENt]? Always returns +0.
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SCPI Commands Quick Reference
Command Description
SYSTem
:BEEPer
[:IMMediate] Sound beeper (fixed duration and tone).
:COMMunicate
:GPIB
:ADDRess Sets the primary address of the communications port.
:ADDRess? Returns GPIB address or min | max allowed value.
:SERial([n]
:CONTrol
:DTR ON|OFF|STANdard | IBFull Sets mode for modem control line DTR.
:DTR? Returns current mode of DTR line.
:RTS ON | OFF | STANdard | IBFull Sets mode for modem control line RTS.
:RTS? Returns current mode of RTS line.
[:RECeive]
:BAUD < baud_rate> |MIN]MAX Sets transmit and receive baud rate of serial interface.
:BAUD? [MIN |MAX] Returns the current or allowable baud setting.
:BITS 7|8 | MIN|MAX Sets the number of data bits in the serial data frame.
:BITS? [MIN | MAX] Returns the current or allowable BITS setting.
:PACE
[:PROTocol] XON|NONE Sets the receive pacing protocol to XON/XOFF or none.
[:PROTocol]? Returns the state of receive pacing protocol.
:THReshold
:STARt < char_count> Sets the input buffer start threshold for input pacing.
:STARt? [MIN|MAX] Returns current or allowable STARt threshold level.
:STOP < char_count> Sets the input buffer stop threshold for input pacing,
:STOP? [MIN|MAX)] Returns the current or allowable STOP threshold level.
:PARity
:CHECk 1|0|ON|OFF Enables/disables receive parity checking.
:CHECK? Returns the current state of receive parity checking.
[:TYPe] EVEN|ODD|ZERO| Sets the type of receive and transmit parity.
ONE|NONE
[:TYPe]? Returns the current parity type setting.
:SBITs 112| MIN|MAX Sets the number of stop bits for receive and transmit.
:SBITs? MIN|MAX Returns the number of stop bits set.
"TRANsmit Note: HP E1324A is always .. TRAN:AUTO ON
:AUTO 1|0|ON|OFF Links/unlinks the transmit and receive pacing protocol.
:AUTO? Returns the current transmit/receive pacing linkage.
:PACE
[:PROTocol] XON|NONE Sets the transmit pacing protocol to XON/XOFF or none.
[:PROTocol]? Returns the state of transmit pacing protocol.
:DATE <year>,<month>,<day> Sets system calendar.
:DATE? [MIN|MAX,MIN|MAX,MIN|MAX] Returns current date or min | max allowable values.
:ERRor? Returns oldest error message in Error Queue.
‘TIME < hour>,<minute>,<second> Sets the system clock.
TIME? [MIN | MAX,MIN | MAX,MIN|MAX] Returns current time or min | max allowable values.
:VERSion? Returns SCPI version for which this istrument complies.
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SCPI Commands Quick Reference

Command

Description

TRIGger
:DELay <numeric value >
:DELAy? [MIN|MAX]
[:IMMediate]
:SLOPe [NEGATIVE]
:SLOPe?
:SOURce EXTernal|IMMediate | BUS|HOLD
:SOURCce?

:CONFigure
:DeviceLADd?
:DeviceLISt?
:DeviceNUMber?
:INFormation

:ALL?
:HIERarchy

:ALL?
:NUMber?

:LADDress?

:READ? <logical_addr>, <register_num >
:REGister
‘READ? <numeric_value| <reg_name >

:WRITe <numeric_value | <reg_name >, <data>

:RESet?
:SELect <numeric_value >

:WRITe <logical_addr>,<register_num>,<data>

Sets delay between trigger and first Pacer pulse.

Returns current trigger delay or MIN | MAX allowable value.
Sets trigger source for timer/pacer.

For compatibility only. Accepts only NEGATIVE.

Returns the string NEG.

Trigger source is GET or *TRIG.

Returns current trigger source.

Returns a list of the logical addresses in the system.
Returns information about one or all installed devices.
Returns the number of installed devices.

Gets the static information about the selected logical address (see
VXI:SELect).

Gets the static information about all logical addresses.

Gets the current hierarchy configuration data for the selected logical
address (see VXI:SELect)

Gets the current hierarchy configuration data for all logical addresses.

Gets the number of devices in the system when issued to a Resource
Manager.

Gets a comma separated list of all logical addresses of devices in the
system when issued to a Resource Manager.

Read the contents of the device register at register_num.

Returns the contents of the specified 16 bit register at the selected
logical address (see VXI:SELect).

Writes to the specified 16 bit register at the selected logical address
(see VXI:SELect).

Resets the device at the selected logical address (see VXI:SELect).

Specifies the logical address to be used by all subsequent commands
in the VXI subsystem.

Write data to the device register at logical_addr.
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IEEE 488.2 Comman Commands Quick Reference

Category Command Title

General *IDN? Identification Query
*RST Reset Command
*TST? Self Test Query

Instrument Status | *CLS Clear Status Command
*ESE < mask> Standard Bvent Status Enable Register Command
*ESE? Standard Event Status Enable Query
*ESR? Standard Event Status Register Query
*PSC <flag> Power-on Status Clear Command
*PSC? Power-on Status Clear Query
*SRE < mask> Service Request Enable Command
*SRE? Service Request Enable Query
*STB? Status Byte Register Query

Macros

Synchronization

*DMC < name>,<cmd_data>

*EMC < enable>
*EMC?

*GMC? <name>
*LMC?

*PMC

*RMC < name>

*OPC
*OPC?
*WAI

Define Macro Command

Enable Macro Command
Enable Macro Query

Get Macro Query

Learn Macro Query

Purge all Macros Command

Remove individual Macro Command

Operation Complete Command

Operation Complete Quety
Wait-to-Continue Command
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Specifications

Mainframe
Specifications

Pacer(50% duty cycle):

Real-time Clock:

Trigger Input:

Non-volatile added
memory storage
lifetime:

Slots:

EMC, RFI, Safety:

Programmable intervals: 500 nsec to 8.389 sec with 500 nsec resolution.
Accuracy:
First pulse after trigger: 0.01% of programmed time + 600 to 850 nsec.
Additional pulses: 0.01% of programmed time *50 nsec.
Number of pulses: 1 through 8388607 or continous.
Drive capability:
VLo =075V @4 mA
VHI =234V @ -4 mA
Rise Time/Fall Time: 320 nsec/90 nsec.

Accuracy: 0.01% of elapsed time since last sset +1 sec @ 25° C.
Temperature variation: +0.01% of elapsed time since last set, over full
temperature range.

Resolution: 1 sec.

Non-volatile lifetime: 60 days without additional RAM.

Battery life: 1 year typical, NiCd battery.

TTL compatible, minimum pulse width 300 nsec.

Non-volatile added storage is backed up by NiCd battery. The table below shows
minimum and typical lifetimes, which varry according to the amount of memory
installed.

RAM (MBytes) MIN Lifetime (hours) Typical lifetime (days)
0.5 240 320
1.0 130 180
1.5 9% 120
20 72 90

7 B-size and 3 A-size

Meets FTZ 1046/1984, CSA 556B, IEC 348, UL 1244.
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Size:

inches mm
Height without feet 6.97 177
Height with feet 7.44 189
Width 16.75 426
Depth 20.1 510
Depth with terminal blocks 22.38 569
Weight:
E1300A E1301A
Net T4kg 7.8 kg
Max per modules 1.3 kg 1.3 kg

Power: Linevoltage: 115 or 230 Vac @ 50 to 400 Hz
Fused at: 3A @115 Vac
1.5 A @ 230 Vac
Consumption: E1300A (empty) 27 W, 52 VA
E1301A (empty) 31 W, 57 VA

Any combination of HP Series B modules can be powered and cooled by the HP
75000 Series B mainframe. Configuration using non-HP modules (e.g., VME
modules) should be checked to assure the power consumption does not exceed
1225A 0n +5V,4.65Aon +12V, and 095 A on -12 V supplies. The HP
75000 Series B mainframe will provide ample cooling for configurations that stay
within these limits.

Cooling: 80 Watts total

Note: HP Series B mainframes provide VXIbus connector P1. Modules may not
be masters or use more than 10 Watts.

Humidity: 65%0°t040°C
Operating temperature: 0°t055°C

Storage temperature: -40°t075°C
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SCPI Conformance
Information

Switchbox
Configuration

The HP E1300/1301A conforms to SCPI-1990.0

In documentation produced prior to June 1990, these SCPI commands are
labeled as TMSL commands.

The following tables list all the SCPI conforming, approved, and non-SCPI
commands that the HP E1300/1301A can execute. Individual commands may
not execute without having the proper plug-in module installed in the HP
E1300/13301A. Each plug-in module manual describes the commands that apply
to that module.

The following plug-in modules can be configured as switchbox modules. Refer
to the individual plug-in User’s Manual for configuration information.

HP E1345A
HP E1346A
HP E1347A
HP E1351A
HP E1352A

HP E1353A
HP E1357A
HP E1358A
HP E1361A
HP E1364A

HP E1366A
HP E1367A
HP E1368A
HP E1369A
HP E1370A

Table A-1. Switchbox SCPI-1990.0 Confirmed Commands

ABORt STATus
:QUEStionable
ARM :CONDition?
:COUNt [:EVENt]?
:ENABIe
INITiate :ENABIe?
[:IMMediate] :OPERation
:CONTinous :CONDition?
[ EVENt]?
OUTPut :ENABIle
:ECLTrg :ENABIe?
[:STATe] :PRESet
‘TTLTrg
[:STATe] SYSTem
:ERRor?
[ROUTe] :CPON
:OPEN :CTYPe?
:OPEN? :VERSion?
:CLOSe
:CLOSe? TRIGger
:SCAN [:IMMediate]
:SOURce
.SLOPe

Table A-2. Switchbox Non-SCPI Commands

DISPlay [ROUTe]
:MON:itor :SCAN
[:STATe} [:LIST]
:CARD :MODE
:PORT
SYSTem :SETTling
:CDEScription? [:TIME]
;TIME?
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Multimeter Commands  The following tables apply to the HP E1326A and E1326B.

A-4 Specifications

Table A-3. Multimeter SCPI-1990.0 Confirmed Commands

ABORt [SENSe]
:FUNCtion
CALibration :FUNCtion?
:ZERO :RESistance
:AUTO :APERture
:AUTO? :APERture?
:VALue :RANGe
:AUTO
CONFigure :AUTO?
:FRESistance :RANGe?
:RESistance :RESolution
‘TEMPerature :RESolution?
:VOLTage :VOLTage
:AC :AC
[:DC] :RANGe
:RANGe?
CONFigure? [:DC]
:RANGe
FETCh? :AUTO
:AUTO?
FORMat :RANGe?
[DATA] :RESolution
:RESolution?
INITiate
[:IMMediate] STATus
:QUEStionable
MEASure :CONDition?
:FRESistance? [:EVENt]?
:RESistance? :ENABIe
:TEMPerature? :ENABte?
:VOLTage :OPERation
:AC? CONDition?
[:DC)? [:EVENt}?
:ENABIe
READ? :ENABIle?
:PREset
SYSTem
:ERRor?
:CTYPe?
:VERsion?
TRIGger
:COUNt
:COUNt?
:DELay?
:AUTO
:AUTO?
:DELay?
[:IMMediate]
:SOURce
:SOURce?

Table A-4. Multimeter SCPI Approved (not confirmed) Commands

[SENSe]
:RESistance
:NPLC
:NPLC?
:VOLtage
:NPLC
:NPLC?




Table A-5. Multimeter Non-SCP! Commands

CALibration
:LFRequency
:LFRequency?
:STRain

CONFigure
:STRain

:QUARter
:HBENding
:HPOisson
:FBENding
:FPQisson
:FBPoisson
:QTENsion
:QCOMpression
:UNSTrained

DISPlay
:MONitor
:CHANNel
:CHANRel?
[:STATe]
[:STATe]?

MEASure
:STRain

:QUARter?
:HBENding?
:HPOisson?
:FBENding?
:FPOQisson?
:FBPoisson?
:QTENsion?
:QCOMpression?
:UNSTrained?

MEMory
:VME

:ADDRess
:ADDRess?
SIZE
SIZE?
:STATe
:STATe?

[ROUTe]
:FUNCtion

SAMPle
:COUNt
:COUNt?
:SOURce
:SOURce?
TIMer
TIMer?

[SENSe]

:RESsitance
:0OCOMpensated
:0OCOmpensated?

:STRain
:GFACtor
:POISson
:UNSTrained

SYSTem
:CDEScription
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Counter Commands  The following tables apply to the HP E1332A 4 Chanel Counter/Totalizer and
the HP E1333A 3 Channel Universal Counter.

Table A-6. HP E1332A SCPI-1990.0 Confirmed Commands

ABORt READ?
CONFigure [SENSe]
:FREQuency :FUNCtion
:PERiod :FREQuency
:PWIDth :PERiod
:NWIDth :FREQuency
:APERture
CONFigure? :APERture?
FETCh? STATus
:QUEStionable
FORMat [:EVENt]?
[:DATA] :CONDition?
:ENABIle
INITiate :ENABIe?
[:IMMediate} :OPERation
[:EVENt]?
INPut :CONDition?
:FILTer :ENABIe
[:LPASs] :ENABIle?
[:STATe] :PREset
[:STATe]?
:FREQuency SYSTEM
:FREQuency? :ERRor?
:VERSion?
MEASure
:FREQuency? TRIGger
:PERiod? [:IMMediate]
:PWIDth? :SOURCe
:NWIDth :SOURCe?
Table A-7. HP E1332A Non-SCPI Commands
CONF][ < channel >] [SENSe{ < channel > ]]
:TOTalize :PERiod
‘TINTerval :NPERiods
:UDCount :NPERiods?
:TOTalize
DISPlay :GATE
:MONitor [:STATe]
:CHANnel [:STATe]?
:CHANRel? :POLarity
[:STATe] :POLarity?
[:STATe]? :EVENt
:LEVel
INPut :LEVel?
:ISOLate :SLOPe
:ISOLate? :SLOPe?
MEASure[ <channel>]
‘TINTerval?>
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Table A-8.

HP E1333A SCPI-1990.0 Confirmed Commands

ABORt READ?
FETCh? [SENSe]
:FUNCtion
CONFigure :FREQuency
:FREQuency :PERiod
:PERiod :FREQuency
:PWIDth :APERture
:NWIDth :APERture?
CONFigure? STATus
:QUEStionable
FORMat ([EVENt]?
[:DATA] :CONDition?
:ENABIle
INITiate :ENABIe?
[:IMMediate] :OPERation
[:EVENt]?
INPut :CONDition?
:ATTenuation :ENABle
:ATTenuation? :ENABIe?
:COUPling :PREset
:COUPling?
:FILTer SYSTem
[:LPASs] :ERRor?
[:STATe] :VERSion?
[:STATe]?
:IMPedance TRIGger
:IMPedance? [:IMMediate]
:SOURCe
MEASure :SOURCe?
:FREQuency?
:PERiod?
:PWIDth?
:NWIDth?
Table A-9. HP E1333A Non-SCPI Commands
CONF][ < channel > ] [SENSe[ < channel >]]
:TOTalize :PERiod
‘TINTerval :NPERiods
:RATio :NPERiods?
:RATio
DISPlay :NPERiods
:MONitor :NPERiods?
:CHANnel ‘TINTerval
:CHANnel? :NPERiods
[:STATe] :NPERiods?
[:STATe}? :EVENt
:LEVel
MEASure[ <channel >] :LEVel?
‘TINTerval? :SLOPe
:RATio? :SLOPe?
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D/A Converter The following tables apply to the HP E1328A 4 Channel D/A Converter.
Commands

Table A-10. HP E1328A SCPI-1990.0 Confirmed Commands

CAlLibration STATus
STATe :QUEStionable
:STATe? :CONDition?
[(EVENt]?
SYSTem :ENABIe
:ERRor? :ENABIe?
:VERSion? :OPERation
:CONDition?
[:FEVENt]?
:ENABIe
:ENABIe?

Table A-11. HP E1328A Non-SCPI Commands

CAlLibration SOURCce
:VOLTage :VOLTage < channel >
:CURRent :VOLTage < channel >?
:CURRent < channel >
DISPlay :CURRent < channel > ?
:MONitor :FUNCtion < channel > ?
:CHANRel
:CHANnel?
[:STATe]
:STRing?
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Digital /O Commands The following tables apply to the HP E1330A Quad 8-bit Digital I/O Module.

Table A-12. HP E1330A SCPI-1990.0 Confirmed Commands

STATus SYSTem
:QUEStionable :ERRor?
:CONDition? :VERSion?
[(EVENt]?
:ENABIe
:ENABIe?
:OPERation
:CONDition?
[FEVENt]?
:ENABIe
:ENABle?
:PREset
Table A-13. HP E1330A Non-SCPI Commands
DISPlay [SOURce]
:MONitor :DIGital
[:STATe] ‘TRACe
:PORT :CATalog
:PORT? [:DATA]
:STRing? [:DATA]?
:DEFine
MEASure :DELete
:DIGital :CONTrot < port >
:DATA <port>? :POLarity
:BIT < number>? :POLarity?
:BLOCK? [:VALue]
:FLAG <port>? :DATA < port >
[:VALue]
MEMory :BIT < number >
:DELete ‘TRACe
MACRo :HANDshake
:‘VME :DELay
:ADDRess [:MODE]
:ADDRess? [:MODE]?
SIZE :POLarity
SIZE? :POLarity?
:STATe :FLAG <port >
:STATe? :POLarity
:POLarity?
:HANDshake < port >
:DELay
[MODE]
[:MODE]?
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System Instrument
Commands

A-10 Specifications

Table A-14. System Instrument SCPI1-1990.0 Confirmed Commands

ABORt

INITiate
[:IMMediate]

[SOURCce]
:PULSe
:COUNt
:COUNt?
:PERiod
:PERiod?

STATus

:QUEStionable
:CONDition?
[:EVEN]}?
:ENABIe
:ENABIle?

:OPERation
:CONDition?
[FEVENt]?
:ENABIe
:ENABle?

:PREset

TRIGger
[:IMMediate]
:SOURce
:SOURce?
:SLOPe
:SLOPe?

SYSTem
:BEEPer
[:IMMediate]
:COMMunicate
:GPIB
:ADDRess
:ADDRess?
:SERial

:ERRor?
‘TIME
‘TIME?
:DATE
:DATE?
:VERSion?

:CONFigure
:DNUMBer?
S

Table A-15. System Instrument SCPI-1991.0 Confirmed Commands

SYSTem
:COMMunicate
:SERial
[:RECeive]
:PACE

[:PROTocol]

[:PROTocol]?

:THReshold
:STARt
:STARt?
:STOP
:STOP?

SYSTem
:COMMunicate
:SERial
TRANsmit
:PACE
[:PROTocol]
[:PROTocol]?
:CONTrol
:RTS
:RTS?
:DTR
:DTR?

Table A-16. System Instrument SCPI-1992.0 Approved Commands

vXI
:SELect
:CONFigure
:INFormation
:ALL
:HEIRarchy
:ALL
:LADDress?
:NUMBer?
:REGister
:READ?
‘WRITe
:RESet?




Table A-17. System Instrument Non-SCPI Commands

DIAGnostic
:AUTstart
:AUTostart?
:CHECksum
:COMMunicate
:SERial
[:OWNer]
[:OWNer]?
:BOOT
:COLD
[[WARM]
:UPLoad?
:DOWNiIload
:INTerrupt
:ACT
:SETup(n)
:SETup(n)?
:PRlority(n)
:PRIority(n)?
‘WAIT?
:JSR
:CALL
:DRIVer
:LOAD
:LISt?
:DRAM
:CREate
:CREate?
:AVAilable?
:NRAM
:CREate
:CREate?
:AVAilable?
:RDISK
:CREate
:CREate?
:ADDRess?
:PEEK
:POKE

MEMory
:DELete
‘MACRo

TRIGger
:DELay
[:MINimum]
[:MINimum]?

VX1

:CONFigure
:DLADdress?
:DEVICELADAd?
:DLIST?
:DEVICELISt?
:DEVICENUMber?

:READ?

‘WRITe

Table A-18. Common Commands SCPI-1990.0 Confirmed

*IDN *RCL
*RST *SAV
*TIST *TRG
*CLS *DMC
*ESE *GMC?
*ESE? *PMC
*ESR *LMC?
*SRE *EMC
*SRE? *EMC?
*STB *OPC
*PSC *OPC?
*PSC? *WAI
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Appendix B

Error Messages

/

Using This Appendix This appendix shows how to read an instrument’s error queuc, discusses the
types of command language-related error messages, and provides a table of all
of the System Instrument’s error messages and their probable causes.

e Reading an Instrument’s Error Queue ................voee B-1
@ Error TYPES «oovvvinenie it B-2
o Start-up Error Messages ........oooveeneeiiiiiiiiienns B-5
O
Reading an Executing the SYST:ERR? command reads the oldest error message from the
Instrument’s Error instrument’s error queue and erases that error from the error queue. The

SYST:ERR? command returns response data in the form:

Queue

<error number > ," < error description string>".

Example error message; -113,"Undefined header”

Positive error numbers are specific to an instrument. Negative error numbers
are command language-related and discussed in the next section "Error
Messages". Command language-related errors also set a corresponding bit in the
Standard Event Status Register (refer to "Instrument Status” in Chapter 4 for
more information).

Example: Reading the Error  This program reads all errors (one error at a time, oldest to newest) from the
Queue  System Instrument’s error queue. After reading each error, that error is
automatically erased from the queue. When the error queue is empty, this
program returns: +0,"No error".

10 OPTION BASE 1

20 DIM Message$[256] Create array for error message

30 REPEAT Repeat next 3 lines until error
number = 0

40 OUTPUT 70900;"SYST:ERR?" Read error number & message
50 ENTER 70900;Code,Message$  Enter error number & message

60 PRINT Code,Message$ Print error number & message
70 UNTIL Code=0
80 END
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Error Types Negative error numbers are language-related and categorized as shown below.
Positive error numbers are instrument specific and for the System Instrument
are summarized in Table B-2. For other instruments, refer to their own user’s
manual for a description of error messages.

Table B-1. Negative Error Numbers

Error Number Error Type
-199 to -100 Command Errors
-299 to -200 Execution Errors
-399 to -300 Device-Specific Errors
-499 to -400 Query Errors

Command Errors A command error means the instrument cannot understand or execute the
command. When a command error occurs, it sets the Command Error Bit
(bit 5) in the Event Status Register. Command errors can be caused by:

® A syntax error was detected in a received command or message. Possible
errors include a data element which violates the instrument’s listening
formats or is of the wrong type (binary, numeric, etc.) for the instrument.

® An unrecognizable command header was received. Unrecognizable
headers include incorrect SCPI headers and incorrect or unimplemented
Common Commands.

e A Group Execute Trigger (GET) was entered into the input buffer inside
of a Common Command.

Execution Errors  An execution error indicates the instrument is incapable of doing the action or
operation requested by a command. When an execution error occurs, it sets the
Execution Error Bit (bit 4) in the Event Status Register. Execution errors can be
caused by the following:

® A parameter within a command is outside the limits or inconsistent with
the capabilities of an instrument.

® A valid command could not be executed because of an instrument failure
or other condition.

Device-Specific Errors A device-specific error indicates an instrument operation did not complete,
possibly due to an abnormal hardware or firmware condition (self-test failure,
loss of calibration or configuration memory, etc.). When a device-specific error
occurs, it sets the Device-Specific Error Bit (bit 3) in the Event Status Register.

Query Errors A query error indicates a problem has occurred in the instrument’s output
queue. When a query error occurs, it sets the Query Error Bit (bit 2) in the
Event Status Register. Query errors can be caused by the following:

® An attempt was made to read the instrument’s output queue when no
output was present or pending.
o Data in the instrument’s output queue has been lost for some reason.
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Table B-2. Error Messages and Causes

Error Messages and Causes

Code

Message

Cause

-101
-102

-103

-104

-108
- 109

-113
-123

-128
-131
-138
-141
-178

-211

-222
-24
-240
-310
-350
-410

-420

-430

1500

2002
2003
2005
2101

2102

2103
2105

2108

Invalid character
Syntax error

Invalid separator

Data type error

Parameter not allowed
Missing parameter

Undefined header
Numeric overflow

Numeric data not allowed
Invalid suffix

Suffix not allowed

Invalid character data
Expression data not allowed

Trigger ignored

Data out of range
Tllegal parameter value
Hardware error
System error

Too many errors

Query interrupted

Query unterminated

Query deadlocked

External trigger source
already allocated
Invalid logical address

Invalid word address

No card at logical address

Failed Device
Unable to combine device

Config warning, Device
driver not found

Config error 5, A24 memory
overflow

Config error 8, Inaccessible
A24 memory
A

Unrecognized character in specified parameter.
Command is missing a space or comma between
parameters

Command parameter is separated by some
character other than a comma.

The wrong data type (i.c. number, character,
string expression) was used when specifying a
parameter.

Parameter specified in a command which does
not require one.

No parameter specified in the command in
which a parameter is required.

Command header was incorrectly specified.

A parameter specifies a value greater than the
command allows.

A number was specified for a parameter when a
letter is required.

Parameter suffix incorrectly specified

(e.g. .SSECOND rather than .58 or .SSEC).
Parameter suffix is specified when one is not
allowed.

The discrete parameter specified is not allowed
(e.g. TRIG:SOUR INT - INT is not a choice.)
A parameter other than the channel list is
enclosed in parentheses.

Trigger occurred while the Pacer is in the idle
state, or a trigger occurred from a source other
than the specified source.

The parameter value specified is too large or too
small.

The numeric value specified is not allowed.
Hardware error detected during power-on cycle.
Return multimeter to Hewlett-Packard for
repair.

If caused by *DMC, then macro memory is full.
The error queue is full as more than 30 errors
have occured.

Data is not read from the output buffer before
another command is executed.

Command which generates data not able to
finish executing due to a multimeter
configuration erorr.

Command execution cannot continue since the
mainframe’s command input, and data output
buffers are full. Clearing the instrument restores
control.

"Event In" signal already allocated to another
instrument such as a Switchbox.

A value less than 0 or greater than 255 was
specified for logical address.

An odd address was specified for a 16 bit read or
write. Always use even addresses for 16 bit
(word) accesses.

A non-existent logical address was specified with
the VXI:READ? or VXI:WRITE command.
VXI device failed its self test.

Device type can not be combined into an
instrument such as a scanning voltmeter or a
switchbox.

ID of device does not match list of drivers
available. Warning only.

More A24 memory installed in the mainframe
than can be configured into the available A24
memory space.

A24 memory device overlaps memory space

reserved by the mainframe’s operating system.
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B-4 Error Messages

Error Messages and Causes

Code

Message

Cause

2110

2111

2113

2129
2130

2131
2145
2148
2202
2809

Config error 10, Insufficient
system memory

Config error 11, Invalid
instrument address

Config error 13, Logical
address or IACK switch set
wrong

Config warning, Sysfail
detected

Config error 30, Pseudo
instrument logical address
unavailable

Config error 32, File system
start up failed

Config warning, Non-volatile
RAM contents lost

Config warning, Driver RAM
contents lost

Unexpected interrupt from
non-message based card
Interrupt line has not been
set up

Too many instruments installed for the amount
of RAM installed in the mainframe. Cannot
configure instruments. Only the system
instrument is started.

A device’s logical address is not a multiple of 8
and the device is not part of a combined
instrument.

Duplicate logical addresses set or interrupt
bypass switches set improperly. Only the system
instrument is started.

A device was asserting SYSFAIL on the
backplane during startup.

A physical device has the same logical address as
IBASIC (240)

Insufficient system resources to allow the
IBASIC file system to start.

NVRAM was corrupted or a cold boot was
executed.

Driver RAM was corrupted or a cold boot was
executed.

A register based card interrupted when an
interrupt service routine had not been set up.
A DIAG:INT:ACT or DIAG:INT:RESP
command was executed before setting the
interrupt with DIAG:INT:SET.




Start-up Error
Messages

Start-up errors are most often generated just after the mainframe is powered-up
or re-booted (DIAG:BOOT command). If you have an HP E1301A, or an

HP E1300A with a terminal connected to the Display Terminal Interface
(built-in RS-232 only), you can read these errors on the front panel or terminal.
If you have an HP E1300A and no terminal, then you must access this error
information by sending the VXI:CONF:DLIS? command over HP-IB. We
recommend that users of either model include a routine at the beginning if their
application program which checks for start-up errors before the program trys to
access individual instruments. See your Installation and Getting Started Guide
for an example program.

Table B-3. Start-up Error Messages and Warnings

Start-Up Error Messages and Warnings
Code Message Cause

1 Failed Device VXI device failed its self test.

2 Unable to combine device Device type can not be combined into an
instrument such as a scanning voltmeter or a
switchbox.

3 Config warning, Device ID of device does not match list of drivers

driver not found available. Warning only.

5 Config error 5, A24 memory | More A24 memory installed in the mainframe
overflow than can be configured into the available A24

memory space.

8 Config error 8, Inaccessible An A24 memory device overlaps a memory
A24 memory space reserved by the mainframe’s operating

system.

10 Config error 10, Insufficient [ Too many instruments installed for the amount
system memory of RAM installed in the mainframe. Cannot

configure instruments. Only the system
instrument is started.

11 Config error 11, Invalid A device’s logical address is not a multiple of 8
instrument address and the device is not part of a combined

instrument.

13 Config error 13, Logical Duplicate logical addresses set or interrupt
address or IACK switch set bypass switches set improperly. Only the system
wrong instrument is started.

29 Config warning, Sysfail A device was asserting SYSFAIL on the
detected backplane during startup.

30 Config error 30, Pseudo A physical device has the same logical address as
instrument logical address IBASIC (240)
unavailable

31 Config error 32, File system Insufficient system resources to allow the
start up failed IBASIC file system to start.

45 Config warning, Non-volatile | NVRAM was corrupted or a cold boot was
RAM contents lost executed.

48 Config warning, Driver RAM | Driver RAM was corrupted or a cold boot was
contents lost executed.
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Appendix C

Connecting and Configuring a
Display Terminal

Using this Appendix

This appendix shows you how to configure the mainframe and a supported
terminal to operate with the Display Terminal Interface. Using the Display
Terminal Interface is discussed in Chapter 3.

@ OVEIVIEW ...\intitiiiiniiiiiiiiiinteenennnaannss C1
e Connecting a Terminal to the Mainframe .................. C-1
o Configuring a Terminal for the Mainframe ................. C3
e Configuring the Mainframe withMenus ................... C-4

Overview

The basic steps to configure a terminal to operate with the mainframe are:

1. Choosing the proper cable to connect the terminal to the mainframe. The
cable connects the appropriate data and control signals from the terminal
to the mainframe.

2. Configuring the terminal’s serial interface parameters to match those of
the mainframe. The terminal and mainframe can only communicate with
each other when they are using the same data rate, data word width,
error checking scheme, and overall data frame width.

3. Using the terminal interface menus to configure mainframe’s serial
interface parameters. Once the terminal is communicating with the
mainframe, the terminal can be used to adjust (if necessary) the
mainframe’s serial interface parameters for best operation.

Connecting a
Terminal to the
Mainframe

The easiest way to connect the terminal to the mainframe is by using
off-the-shelf cables which have been tested to work with your supported
terminal. In the following figures you will find HP cables specified (by part
number) for each of the supported terminals. If you plan to have the mainframe
far from the terminal, you may need a custom built cable. The equivalent wiring
diagram for each cable or cable combination is also provided.
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Command Module

HP E1405
HP E1300A/E1301A
MAINFRAME
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O
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o HP 10833A, B, or C
Command Module to Connect to HP-IB
HP E£1405
HP E1300A/E1301A
MAINFRAME
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RS-232 cable
HP 24542G

To Connect to a 25 Pin RS-232 Connector

Command Module

HP E1405
HP E1300A/E1301A
MAINFRAME
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. oEDe
4} 0 EATTARE]
= D I@ll A A A N ]
II"H IR R R ||
I| FEE e e |l
[ oubuuuLUL;
@]

w

HP 24542M
To Connect to a 9 Pin RS232 Connector

HP 24542H RS-232 cables

To Build Your Own RS—232 Computer Cables
VXl (8 pin) 9 pin 25 pin
DCD 1 7 RTS 4
RXD 2 3 TXD 2
™D 3 2 RTD 3
DR 4 6 DSR 6
GND 5 5 GND 7
DSR 6 T 4 DTR 20
RTS 7 1 DCD 8
CTs B—J 8 CTS 5
RI 9 - . 9 R
wiring diggram

E1445A figl-1a
Figure C-1 Connecting a Terminal to the Mainframe
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Configuring a
Terminal for the
Mainframe

Starting with Default
Mainframe Settings

Restoring the Default
Configuration

Note

Configuring the
Terminal

We'll first set the terminal’s serial communication parameters to match the
mainframe’s default settings. If the mainframe is new and its factory default
values are still set, the terminal will be ready to use. If the settings have been
changed and you don’t know what they are (HP E1300 with no front panel), you
will restore them to their default values.

The mainframe leaves the factory with these default serial communication
settings:

Baud rate; 9600

Data word width; 8 bits

Parity type; NONE

Parity checking; OFF

Number of stop bits; 1

Pacing; XON (for both receive and transmit)
DTR and RTS ON (signal level high)

If your mainframe is new, or you know these default settings are still in effect
you can go on to “Configuring the Terminal”. If you are unsure of the current
settings, continue on with the following section “Restoring the Default
Configuration”.

There is an easy way to restore the factory default settings. While the mainframe
is performing its power-up self-test, the built-in serial interface always uses the
factory default settings listed above. With your terminal set to the default
settings, turn on the mainframe. While the mainframe is “Testing ROM”, press
and hold the CTRL key and press the R key. The mainframe will reset its stored
serial communication settings to the factory default values. It is important that
you press CTRL-R during the “Testing ROM” portion of the self-test. The
terminal should now display "Select an instrument”.

Restoring the default serial communication settings also clears both the User
and System non-volatile RAM areas.

Using your terminal owner’s manual, set the terminal’s communication
parameters to the values shown in the list above. For DTR and RTS, set your
terminal to DTR or Hardware handshake OFF. In addition, make sure your
terminal is configured to “Transmit Functions” or “Transmit Codes”. This
means that when you press one of the editing keys (e.g. right arrow key) the
terminal will send to the mainframe, the code which corresponds to the key. If
this not sct properly, the cursor will appear to respond to the keys, but the
mainframe will not know that you moved the cursor.

Connecting and Configuring a Display Terminal C-3



Trying it  Turn on the mainframe while watching the terminal’s display. After the
mainframe finishes its self-test, the terminal should display "Select an
instrument”. If not, the mainframe’s communication parameters are not set to
the default values. Go back to “Restoring the Default Configuration”.

Co nf|g uri ng the After you have your terminal communicating with your mainframe at the default
Mainframe with settings you may want to change to settings which are better for your installation.
Menus You can make these changes to the serial interface configuration using the

Display Terminal Interface menus. Several of the changes you can make using
the menus will cause communication between the terminal and mainframe to be
lost. You will have to match each change in the mainframe configuration with a
corresponding change in your terminal’s configuration. Use the following
procedure:

1. Change the mainframe configuration (see the menu example on
page C-5).

2. Change the terminal’s configuration to match the change from step one.
Repeat steps one and two for each desired configuration change.

Any changes you make to the mainframe configuration are only temporary (lost
when power is removed) until you put them into non-volatile storage. To store
the current configuration, follow the menu example on page C-6.
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How to Use the Serial Interface Menus

SYSTEM_B:

QCONF1G? 7 HP_IB g RS-232 o TIME [k

SYSTEM_@:

31 BAUD % PARITY & BITS ¥ PACE |Fv2BBEW~CONTROL :

Press READ to find out Press SET to change
the current setting the current setting

i READ 2 SET g o KX

Each SET Menu will have
two or more choices

/

SYSTEM_8: SYSTEM_B@: /
Enter card number

1 R U 360 7 1268 g 2468 g 9600 JEK

1J

Enter Card Number press Return
(0 for buiit-in, 1-7 for a plug-in)

SYSTEM_B:
Enter card number
SYSTEM_0©:
+9680 Y
" T—Read the BAUD rate 1 2+ 1 ST

. READ 7z SET g

Enter Card Number press Return
(0 for built-in, 1-7 for a plug-in)

The setting is now in volatile RAM storeage.

See the “How to Store Interface Settings”
Menu Chart for non-volatile storage which
maintains settings through power cycles.

J

Connecting and Configuring a Display Terminal C-5



How to Store the Serial Interface Configuration

SYSTEM_B:

ICONFIG? % HP-IB & RS-232 g TIME JEX)

SYSTEM_@:

(| BAUD 7 PARITY § BITS ;| PACE [P JRWISCONTROL J MORE [PRY_MENUZ UTILS

SYSTEM_B:

USTORE_ 2§ o  KAANRES 3 MORE [ I UTILS

SYSTEM B:
Enter card number

1 B -

Enter Card Number press Return. Card Number O for
built-in stores settings into non_volatile RAM. Card
Number 1-7 for HP E1324A stores settings into its on-

board EEROM)
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Appendix D

Using The DC Power Option

Chapter Contents
and Purpose

DC Power Option
Description

This chapter describes the HP E1300A/E1301A Mainframe DC Power Option
(E1300A Option 008; HP Part Number E1300-80008). This chapter contains the
following sections:

o DC Power Option Description ...........coovvvvieeinnn.. D-1
e Connecting the Battery to the DC Power Option .......... D-2
o DC Power Option Operation ..............covuvveinenn. D-2
® PowerdownOperation.............cooviiiiiinanai.., D-2
o DC Power Option Trickle Charge Currents ............... D-3
o DC Power Option Specifications ........................ D-3
@ Selecting the Trickle Charge Current/Latched Operation ... D-4

The DC Power Option allows you to operate the mainframe from an externally
connected battery without AC power connected. It also operates the mainframe
if AC power goes below the operating level. The length of operation using
battery power depends on the type of battery used. Transfer from AC to DC or
DC to AC is transparent (i.e., bumpless transfer).

When operating with AC power (i.c., normal operation), the DC Power Option
provides four selectable trickle charge currents for the externally connected
battery (see “DC Power Option Trickle Charge Currents” section below).

The DC Power Option is circuit breaker protected from over-current,
over-voltage, and reverse polarity inputs (see Figure 6-1 for circuit breaker

location and settings). The circuit breaker is a magnetic breaker that cannot
“held set” while faults are present.
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Connecting the See Figure D-1 to connect the battery to the DC Power Option. Observe the
gu ry
Battery to the DC correct battery polarity when connecting the battery.

Power Option

Warning To prevent possible electric shock hazard during battery operation,
connect the HP E1300/E1301 Mainframe’s chassis terminal to earth
ground. If the ac power cord remains connected to the mainframe and

ﬁ is plugged into an ac power receptacle with a reliable earth ground, no
additional connection is required.

DC Power Option Mainframe operation with AC power always takes precedence over DC power

0peration operation, With the mainframe at full power load, the power option switches to
DC power if the AC power line voltage goes below 90 Vac or 180 Vac. This is
for a mainframe power line voltage setting of 115 Vac or 230 Vac, respectively.
If there is sufficient AC power to operate the mainframe at a given power load,
the power option switches back to AC power operation. With the mainframe at
full power load, AC operation starts at 100 V or 200 V, respectively. The above
voltage values are lower with lighter mainframe power loads.

Powerdown The mainframe has two different selectable powerdown operations when

0peration operating on DC power: Non Latched or Latched. The factory sets the option to
the “Non Latched” operation. Refer to the “Selecting the Trickle Charge
Current and Latched Switches” section in this chapter to select the “Latched”
operation, if needed. The following explains the two different operations.

1. Non Latched Operation - If the DC Power Option detects a low DC
voltage (below 10 Vdc), the mainframe turns off. If the DC voltage
returns to a normal level (11 Vdc to 30 Vdc), the mainframe turns on
again.

2. Latched Operation - If the DC Power Option detects a low DC voltage
(below 10 Vdc), the mainframe turns off. To turn the mainframe on, set
the DC voltage to a normal level (11 Vdc to 30 Vdc) and then cycle the
mainframe’s power switch off and on.
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BREAKER SWITCH

BREAKER SWITCH IN
OPERATING POSITION

BATTERY
CONNECTOR

DC Power Option
Trickle Charge
Currents

DC Power Option
Specifications

~
+

HP E1300A/E1301A
MAINFRAME

Ee

I POSITIVE NEGITIVE
A O TERMINAL BATTERY TERMINAL

-BASKC FIG2

Figure D-1. Connecting the External Battery

The trickle charge currents are 0 mA, 50 mA, 100 mA, and 200 mA. The trickle
charge keeps the battery from self-discharging when not in use. Refer to the
“Selecting the Trickle Charge Current and Latched Switches” section below to
select the different trickle charge currents. The factory sets the trickle charge
current to 0 mA.

DC Voltage Range: Operating 10 Vdc to Overprotection trip (30 Vdc)

DC Current: 20A maximum at approximately 10 Vdc

DC Starting Surge Current: 20A at approximately 12 Vdc for 100 msec (1/2 at
24 Vdc)

AC Voltage Range: same as HP E1300/E1301 Mainframe
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Selecting the
Trickle Charge
Current and
Latched Switches

r
1 o Remove handle/rear cover screws and top cover

WARNING
Remove AC power before
removing the top cover

Tools Required
#1 Pozidriv screwdriver
#TX10 Torx driver

L

/

) . . [=
e Set the trickle charge/latched switches D Q Q Q

0 mA
NON LATCHED LATCHED 200 mA 100 mA
LATCHED , LATCHED| , LATCHED * LATCHED ,
200mA "é 200mA ,,‘§ 200mA ﬂé 200mA AE

100mA Nc 100mA N° 100mA No 100mA N
50mA _ s0mA |- m 50mA _ 50mA _

USE A PENCIL TQ SET THE SWITCHES TO THE

APPROPRIATE POSITIONS, AS SHOWN ABOVE

LATCHED

200mA

100mA |ex

50mA

50 mA

Faaa
&l o] [o
DOPEN

Figure D-2. Selecting Battery Options
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Appendix E

Sending Binary Data Over RS-232

About this Appendix

Formatting Binary
Data for RS-232
Transmission

This appendix describes the procedure for sending pure binary data over an
RS-232 interface. The formatting described is used in the
DIAG:DOWN:CHEC:MADD, DIAG:DOWN:CHEC:SADD, and
DIAG:DRIV:LOAD:CHEC commands. this appendix contains the following
main sections.

o Aboutthis Appendix .......cooviiiiiiiiiiiiiiiiiiin E-1
e Formatting Binary Data for RS-232 Transmission ........... E-1
e Sending BinaryDataOverRS-232...................c00h E-2

The most straightforward way to send a block of data is to open the data file,
read the next byte from the file, and send it to the System Instrument until you
reach the end of file. However, binary data cannot be sent to the System
Instrument as is. It must be converted into a format that will not conflict with the
special characters that the RS-232 interface recognizes. This is done by sending
only one half byte (a nibble) at a time. To prevent this nibble from being
confused with a special character, bit 7 of the nibble is set to one. This gives all
data bytes in the block values greater than 127 so they are not confused with
ASCII characters. It also doubles the size of the file to be sent and the
transmission time for the file. Since a transmission error that required
retransmission of the entire data block would be very time consuming, a 3-bit
error code (which allows for correction of single bit errors) is added to the
transmission byte. The following format is sent for each nibble:

Bit # 7 6 5 4 3 2 1 0
1 Correction Code Data

The error correction code is based on the nibble of data sent. The easiest way to
implement this code is to use table E-1. It is indexed based on the value of the
nibble to send out, so there are 16 elements to the table.

Sending Binary Data Over RS-232 E-1



Table E-1. Correction Codes for RS-232 Transmission

IData Value Correction Code  [Byte in Hex Byte in Decimal

0 0 80n 128

1 7 Flp 241

2 6 E2; 226

3 1 93h 147

4 5 D4y 212

5 2 A5h 165

6 3 B6n 182

7 4 CT 199

8 3 B8h 184

9 4 C9n 201

10 5 DA 218

11 2 ABp 171

12 6 ECh 236

13 1 9D 157

14 0 8En 142

15 7 FFn 255
Se nding Bi nary The RS-232 interface differs from the HP-IB interface in that there is no device
Data Over RS-232 addressing built into the interface definition. Device addressing must be done on

top of the RS-232 functions. This addressing is done through the same
mechanism as the terminal-based front panel, and must be done either by the
transfer program or manually before starting the transfer program.

Setting Up the  There are two commands (SI - Select and Instrument and SA - Select Address)
Mainframe that can be used at the "Select an Instrument" interface. The "Select an

Instrument" interface can always be reached by sending the < CTRL-D >
character (ASCII 4) over the RS-232 line. Once there, the System Instrument
can be reached by sending the command "SI SYSTEM" followed by a carriage
return. All output after this command will be directed to/from the System
Instrument until another < CTRL-D > is received. The following sequence will
make sure that the mainframe is set up and ready.

1.Send < CTRL-D > (ASCII 4) to get to the "Select and Instrument”
interface.

2.Send "ST UNKNOWN" and a carriage return to insure that the terminal
is set to dumb terminal mode.
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NOTE

3.Send "SI SYSTEM" and a carriage return to get the attention of the
System Instrument.

4.Send < CTRL-C> to clear the system.

5.Send "*RST" and a carriage return to put the System Instrument in a
known state.

The program must then send the binary data. This block of data should include
the command "DIAG:DOWN:CHEC" followed by the address to download to
and an IEEE 488.2 arbitrary block header. This block header can be either
definite or indefinite. The advantage of using an indefinite block header is that
you do not need to know the length of the data block. The indefinite block
header is #0. With the DIAG:DOWN:CHEC command an indefinite block is
terminated with the "!" character followed by a carriage return. The "!" character
is not considered part of the block. A definite block only requires the ASCII
carriage return character as terminator. The definite block starts with #. This is
followed by a single digit that shows the number of digits in the length field,
which is followed by the actual length of the block, not counting the header. For
instance, a block of 1000 bytes would have a definite block header of #41000.
Due to the formatting required, the size of the block when using the
DIAG:DOWN:CHEC command is twice the length of the data in bytes.

Once the block header has been sent, the actual data is sent. Since the buffer
size of the System Instrument RS-232 Interface is limited to 79 bytes, the buffer
must be flushed (passed to an instrument parser) before it reaches 79 bytes. This
can be done by sending a carriage return. The first carriage return should be
included in the binary file after the buffer header. Sending it before this would
result in the parser determining that there are not enough parameters and
producing an error condition. Once transmission of the actual data begins, a
carriage return should be included after every 78 bytes.

The carriage returns are not considered part of the block count.

After the last byte of data, there must be a carriage return to terminate the

transmission for a definite block or a "!" and carriage return for an indefinite
block.
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A SYSTem subsystem, 7-35 - 7-50
. SYSTem:BEEP:IMMidiate, 7-35
:g‘gi’:z‘egs;?::nma;i& 72 SYSTem:COMMunicate:GPIB:ADDRess, 7-36
u , 1- 51-7-
Allocating a user memory segment, 4-7 %{ggg:ggﬁ;ﬁ?’_; S1-753
TRIGger:IMMediate, 7-52
B TRIGger:S1.OPe, 7-52
TRIGger:SLOPe?, 7-52
Back Space key TRIGger:SOURce, 7-52
terminal interface, 3-15 TRIGger:SOURce?, 7-53
Back Space key (front panel), 2-11 VXI subsystem, 7-54 - 7-64
BEEPer:IMMediate, 7-35 Commands
BOOT executing (front panet), 2-9
:COLD, 7-6 executing (terminal interface), 3-13
:WARM, 7.7 terminal interface, 3-19
Common Command Format, 7-1
C Common Command reference, 7-65
Common Command reference, all instruments
Cable *CLS, 7-66
RS-232, 5-1 JESE, 7-66
Caps Lock key *ESE;; 7-67
terminal interface, 3-15 *ESR; 7-67
Caps Lock key (front panel), 2-11 *IDN'; 7-68
Changing the primary HP-IB address, 4-3 *LRN" 768
Clear-to-end key *OPC’ 7-69
terminal interface, 3-15 OPC?, 7-69
*PSC, 7-69

Clear-to-end key (front panel), 2-11

Clearing Standard Operation Event Register Bits, 6-9 :PSC?’ 7-69
Clearing status, 6-10 *RCL, 7-70
Close channels RST, 7-70
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*SAV, 7-70
*SRE, 7-70
*SRE?, 7-71
*STB?, 7-71
*TRG, 7-71
*TST?, 7-71
*WAI 7-71
Common Commands functional groupings, 7-65
COMMunicate:GPIB
:ADDRess, 7-36
:ADDRess?, 7-36
COMMunicate:SERial[0]
:OWNer, 7-7
:OWNer?, 7-8
COMMunicate:SERial[n]
:CONTrol:DTR, 7-37
:CONTrol:DTR?, 7-38
:CONTrol:RTS, 7-38
:CONTrol:RTS?, 7-39
:RECeive:BAUD, 7-39
:RECeive:BAUD?, 7-39
:RECeive:BITS, 7-40
:RECeive:BITS?, 7-40
:RECeive:PACE:PROTocol, 7-41
:RECeive:PACE:PROTocol?, 7-41
:RECeive:PACE: THReshold:STARt, 7-42
:RECeive:PACE: THReshold:STARt?, 7-42
:RECeive:PACE: THReshold:STOP, 7-43
:RECeive:PACE:THReshold:STOP?, 7-43
:RECeive:PARIty:CHECKk, 7-44
:RECeive:PARIty:CHECk?, 7-44
:RECeive:PARIty: TYPE, 7-44 - 7-45
:RECeive:PARIty[.: TYPE?], 7-46
:RECeive:SBITs, 7-46
:RECeive:SBITs?, 7-47
:STORe, 7-8
:TRANsmit:AUTO, 7-47
‘:TRANsmit:AUTO?, 7-47
:TRANsmit:PACE:PROTocol, 7-48
‘TRANsmit:PACE:PROTocol?, 7-48
COMMunicate:SERial[n] ..., 7-36
Condition register, reading, 6-8
CONFigure
:DLADdress?, 7-54
:DNUMBber?, 7-56
:HIERarchy:ALL?, 7-58
:HIERarchy?, 7-57
:INFormation:ALL?, 7-60
:INFormation?, 7-58 - 7-59
:NUMBer?, 7-60
CONTFigure:DLISt?, 7-55
Configuring a Terminal, C-1-C-5
Connecting a terminal, C-1 - C-5
Connecting Battery to DC Power Option, D-2
Control keys, menu (terminal interface), 3-14
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D

Data memory, mainframe, 4-6
DATE, 7-48
SYST:DATE, 7-48
SYST:DATE?, 7-49
Date, reading or setting, 1-5
DATE?, 7-49
DC Power Option, D-1-D-4
Connecting Battery, D-2
Operation, D-2
Power Down Operation, D-2
Selecting the Latched switches, D-4
Trickle Charge Currents, D-3
DC Power Option Description, D-1
DC Power Option Operation, D-2
DC Power Option Specifications, D-3
DC Power Option Trickle Charge Currents, D-3
Selecting, D-4
DCL (device clear), 7-73
Definition, instrument, 1-3
DELay, 7-51
TRIG:DELay, 7-51
TRIG:DELay?, 7-51
DELay?, 7-51
Delete key
terminal interface, 3-14
Delete key (front panel), 2-11
Description
DC Power Option, D-1
Device clear (DCL), 7-73
Device Driver
manual download over HP-IB, 5-11
manual download over RS-232, 5-11
preparing memory for download, 5-10
Device driver RAM, 5-3
Device Drivers
checking status, 5-9
Disks, 5-1
download program configuration, 5-4

downloading in HP-IB systems with HP BASIC, 5-8
downloading in HP-IB systems with IBASIC, 5-7

downloading in MS-DOS systems, 5-6
downloading multiple drivers, 5-9
editing the configuration file, 5-4
memory configuration, 5-3
Device-Specific Errors, B-2
DIAGnostic subsystem, 7-5 - 7-28
DIAG:BOOT:COLD, 7-6
DIAG:BOOT:WARM, 7-7
DIAG:COMM:SER[0]:OWN, 7-7
DIAG:COMM:SER[0]:OWN?, 7-8
DIAG:COMM:SER[n]:STOR, 7-8
DIAG:DOWN:CHEC:SADD, 7-11 -7-12
DIAG:DOWN:CHEC[:MADD], 7-9 - 7-10
DIAG:DOWN:SADD, 7-14
DIAG:DOWN[:MADD)], 7-13



DIAG:DRAM:AVA?, 7-15 Drivers

DIAG:DRAM:CRE, 7-16 listing, 7-18
DIAG:DRIVer:LOAD, 7-17
DIAG:DRIVer:LOAD:CHEC, 7-17 E

DIAG:INT:ACT, 7-19
DIAG:INT:PRI[n], 7-21

Editing
DIAG:INT:PRI[n]?, 7-21 VXIDLD.CFG. 5.4
DIAG:INT:RESP?, 7-22 Editing keys ’

DIAG:INT:SET][n), 7-19
DIAG:INT:SET[n]?, 7-20
DIAG:NRAM:ADDR?, 7-23
DIAG:NRAM:CRE, 7-23
DIAG:NRAM:CRE?, 7-24 messages, reading, 3-12
DIAG:PEEK?, 7-24 messages, reading (front panel), 2-8
DIAG:POKE, 7-25 SYST:ERR?, 7-49
DIAG:RDIS:ADD?, 7-25 Error Messages, B-1- B6
DIAG:RDIS:CRE, 7-26 Error Queue ,reading, B-1
DIAG:RDIS:CRE?, 7-26 Error Types, B-2

DIAG:UPL:SADD?, 7-28

front panel, 2-10
Editing keys (terminal interface), 3-14
Editing:the configuration file, 5-4
Error

ERRor?, 7-49
DIAG:UPL[:MADD]?, 7-27 Errors
DRIV:LIST:ROM?, 7-18 Command, B-2

DRIVLIST?, 7-18 Device-Speciﬁc, B-2
DIAGnostic:DRIVer:LIST:RAM?, 7-18 Execution. B-2
DIAGnostic:DRIVer:LIST:ROM?, 7-18 g

. Query, B-2
DIAGnostic:DRIVer:LIST?, 7-18 Example
Display _ _ o Storing and retrieving data from mainframe memory, 4-7
instrument information (terminal interface), 3-5 Allocating an NRAM segment, 4-8

control/editing keys (front panel), 2-10
instrument information (front panel), 2-3
instrument logical addresses (front panet), 2-3
instrument logical addresses (terminal interface), 3-5
module type & description (front panel), 2-5
module type & description (term. interface), 3-8

DOWNIload
:CHECked:SADDress, 7-11-7-12
:CHECked[:MADDress], 7-9 - 7-10
:SADDress, 7-14
[:MADDress), 7-13

Download program, 5-4

DOWNIoad, using, 4-9

Downloading device drivers

Continuous pacer out signal, 4-2
interrupting when an error occurs, 6-11
Pacing an external scanner, 4-2
reading the date, 1-5
reading the time, 1-5
setting the date, 1-5
sctting the time, 1-5
Synchronizing an internal instrument to an external
instrument, 4-4
synchronizing computers using *OPC, 6-13
synchronizing computers using *OPC?, 6-12
Synchronizing internal/external instruments and the
computer, 4-4
. Using the Operation Status Group Registers, 6-9
checking status, 5-9 Using UPLoad and DOWNIoad, 4-10
pardware handshakf:, 3-12 Example: Reading Error Queue, B-1
in HP-IB systems with HP BASIC, 5-8 Executing commands (front panel), 2-9
in HP-IB systems with IBASIC, 5-7 Executing commands (terminal interface), 3-13
in MS-DOS systems, 5-6 Execution Errors, B-2
manually over HP-IB, 5-11 External computer, interrupting, 6-10

manually over RS-232, 5-11 External computer/instruments, synchronizing, 6-12
manually using hardware handshake, 5-13

manually using software handshake, 5-14
multiple device drivers, 5-9
pacing data, 5-12
preparing memory, 5-10
software handshake, 5-12
DRAM, 5-3
:AVAilable?, 7-15
:CREate, 7-16
:CREate?, 7-16
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F

Files:VXIDLD.CFG, 5-4
Format
Common Command, 7-1
SCPI Command, 7-1
Front panel
features, 2-1
menu tutorial, 2-2
menus, 2-2

G

GET (group exccute trigger), 7-72
Go to locat (GTL), 7-72

Group execute trigger (GET), 7-72
GTL (go to local), 7-72

H

Hints, programming, 6-1
How to

display instrument information (front panet), 2-3
display instrument information (terminal interface), 3-5
display instrument ladd (terminal interface), 3-5

display instrument ladd(front panel), 2-3

reset (reboot) the mainframe (front panel), 2-3

reset (reboot) the mainframe (terminal interface), 3-5
set or read the system HP-IB address, 3-5

set or read the system HP-IB address (front panel), 2-3

HP-IB message reference, 7-72

IBASIC, Users Note, 4-7
IFC (interface clear), 7-72
IMMediate
BEEP:IMM, 7-35
INIT:IMM, 7-29
TRIG:IMM, 7-52
Implied Commands, 7-2
In case of difficulty
terminal interface, 3-23
In case of difficulty (front panel), 2-12
INITiate subsystem, 7-29
Instrument
Control Keys (front panel), 2-11
Control Keys (terminal interface), 3-15
definition, 1-3
logical addresses, 1-4
menus (front panel), 2-13
menus (terminal interface), 3-25
menus, using, 3-8
menus, using (front panel), 2-5
Instrument secondary addresses, 1-4
Instruments, synchronizing, 4-3
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Interface clear (IFC), 7-72
Internal/external instruments, synchronizing, 4-3
INTerrupt

:ACTivate, 7-19

:PRIority[n], 7-21

:PRIority[n]?, 7-21

:RESPonse?, 7-22

:SETup[n], 7-19

:SETup[nj?, 7-20
Interrupting external computer, 6-10
Introductory programming examples, 1-4

K

Key descriptions (front panel), 2-10
Key descriptions, General, 3-14
Keys
editing (terminal interface), 3-14
menu (front panel), 2-10
menu (terminal interface), 3-14
menu control (terminal interface), 3-14

L

Left arrow key
terminal interface, 3-14

Left arrow key (front panel), 2-10

Linking Commands, 7-3

LLO (local lockout), 7-73

Local lockout (LLO), 7-73

Logical addresses
displaying (front panel), 2-3
displaying (terminal interface), 3-5
instrument, 1-4

Mainframe
data memory, 4-6
description, 1-1
memory, optional, 1-1
Mainframe Options
DC Power, D-1-D-4
Memory
device driver RAM, 5-3
Memory, mainframe, 4-6
Menu
using a terminal without, 3-21
Menu (front pancl)
3-Channel Universal Counter, 2-26 - 2-27
4-Channel Counter/Totalizer, 2-24 - 2-25
Quad 8-Bit Digital Input/Output, 2-22
4-Channel D/A Converter, 2-21
5 1/2 Digit Multimeter, 2-20
instrument (front panel), 2-13
keys, 2-10
Scanning Voltmeter, 2-18 - 2-19



Switchbox, 2-16
System Instrument, 2-14 - 2-15
tutorial, 2-2

Menu (terminal interface)
3-Channel Universal Counter, 3-38 - 3-39
4-Channel Counter/Totalizer, 3-36 - 3-37
Quad 8-Bit Digital Input/Output, 3-34
4-Channel D/A Converter, 3-33
5 1/2 Digit Multimeter, 3-32
control keys, 3-14
instrument, 3-25
keys, 3-14
Scanning Voltmeter, 3-30 - 3-31
Switchbox, 3-28
System Instrument, 3-26 - 3-27
tutorial, 3-3

Mode, monitor, 3-11

Mode, monitor (front panel), 2-8

Modules, unassigned, 1-4

Monitor
a Switchbox (front panel), 2-5
a Switchbox (terminal interface), 3-8
mode, 3-11
mode (front panel), 2-8

Multiple device drivers, 5-9

Non-volatile user memory, 4-7
NRAM, 5-5
:ADDRess?, 7-23
:CREate, 7-23
:CREate?, 7-24
address, 4-7
allocating a segment, 4-7
locating the segment, 4-7
user non-volatite memory, 4-7

0

Open and close channels

terminal interface, 3-8
Open and close channels (front panel), 2-5
OPERation

:CONDition?, 7-32

:ENABIe, 7-32

:ENABIe?, 7-33

[:EVENt]?, 7-33

DC Power Option, D-2
Optional mainframe memory, 1-1
Options

DC Power, D-1-D-4
Other Terminals, non-supported, 3-19

P

Pacer, using, 4-1
Pacing data for manual download, 5-12
PEEK?, 7-24
POKE, 7-25
Power Down Operation, D-2
Powerdown Operation

DC Power Option, D-2
PRESet, 7-34
Primary HP-IB address, changing, 4-3
Programming examples, introductory, 1-4
Programming hints, 6-1
PULSe

:COUNt, 7-30

:COUNt?, 7-30

:PERiod, 7-31

:PERiod?, 7-31

Q

Quad 8-Bit Digital Input/Output
Menu (front panel), 2-22
Menu (terminal interface), 3-34

Query Errors, B-2

QUEStionable, 7-34

Quick Reference, Command, 7-75

R
RDISK, 5-5
:ADDress?, 7-25
:CREate, 7-26
:CREate?, 7-26
READ?, 7-60
Reading

error messages (front panel), 2-8

error messages (terminal interface), 3-12

the Condition register, 6-8

the Status Byte register, 6-4

the system HP-IB address, 3-5

the system HP-IB address (front panel), 2-3
Reading Instrument’s Error Queue, B-1
Reading the date, 1-5
Reading the time, 1-5
Readings

retrieving from mainframe memory, 4-7

storing in mainframe memory, 4-7
Reboot the mainframe

terminal interface, 3-5
Reboot the mainframe (front panel), 2-3
Reference, Common Commands, 7-65
register

:READ?, 7-61

:WRITe?, 7-62

VXI:READ?, 7-60
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VXI:WRIT, 7-64 SOURce subsystem, 7-30-7-31

Register, Status Byte, 6-4 SOURCce, TRIG:SOUR, 7-52
Remote (HP-IB message), 7-74 SOURce?, TRIG:SOUR?, 7-53
Reset Specifications

(reboot) the mainframe (front panel), 2-3 DC Power Option, D-3

(reboot) the mainframe (terminal interface), 3-5 SPOLL (serial polt), 7-74

a switch module (front panel), 2-5 ST, terminal interface command, 3-20

a switch module (terminal interface), 3-8 Standard Commands for Programmable Instruments,
Retrieving data from mainframe memory, 4-7 SCPI, 74
Right arrow key Standard Event Status bits, unmasking, 6-6

terminal interface, 3-14 Standard Event Status Register, 6-6
RS-232 Cable, 5-1 reading, 6-7

Standard Event Status Register (table), 6-6
S Standard Operation Status Group

Condition register, 6-7
SA, terminal interface command, 3-21 Condition register (table), 6-8
Scan channels Status Byte register, 6-3 - 6-4
(front panel), 2-5 Status Byte Register, reading, 6-4
; STATus subsystem, 7-32 - 7-34

Switchbox, terminal interface, 3-8
STAT:OPER:COND?, 7-32

Scanning
Voltmeter Menu (front panel), 2-18 -2-19 STAT:OPER:ENAB, 7-32
Voltmeter Menu (terminal interface), 3-30 - 3-31 STAT:OPER:ENAB?, 7-33
SCPI Commands, 7-1 STAT:OPER[:EVEN]?, 7-33
Format, 7-1 STAT:PRES, 7-34
Reference, 7-4 STAT:QUES, 7-34
SDC (selected device clear), 7-73 Status system structure, 6-2
Secondary addresses, instrument, 1-4 Status, clearing, 6-10
SElLect, 7-63 Status, system structure, 6-2
Select Address command (terminal interface), 3-21 Storing and retrieving data from mainframe memory, 4-7
Select Instrument command (terminal interface), 3-21 Subsystem
SELect?, 7-63 ABORT, 7-4
Selected device clear (SDC), 7-73 DIAGnostic, 7-5 -7-28
Selecting INITiate, 7-29
instruments, without menus, 3-21 SOURCce, 7-30-7-31
the Switchbox (front panel), 2-5 STATus, 7-32-7-34
the Switchbox (terminal interface), 3-8 SYSTem, 7-35 - 7-50
Selecting the Latched Switches, D-4 TRIGger, 7-51-7-53
DC Power Option, D-4 _ VXI, 7-54 -7-64
Selecting the Trickle Charge Currents, D-4 Switchbox
DC Power Option, D-4 close channels (front panet), 2-5
Separator close channels (terminal interface), 3-8
Command, 7-2 display module type & description (front panel), 2-5
Serial poll (SPOLL), 7-74 display module type & description (term. interface), 3-8
Service request Menu (front panet), 2-16

Menu (terminal interface), 3-28

monitoring (front panel), 2-5

monitoring (tetminal interface), 3-8

open and close channels (front panel), 2-5

open and close channels (terminal interface), 3-8
scan channels (front panel), 2-5

enable register, 6-5
Service request enable register, 6-5
clearing, 6-5
Set or read the system HP-IB address
terminal interface, 3-5
Set or read the system HP-IB address (front panel), 2-3

Setting the date, 1-5 scan channels (terminal interface), 3-8
Setting the time, 1-5 selecting (front panel), 2-5
Shift key selecting (terminal interface), 3-8
terminal interface, 3-15 Synchronizing .
Shift key (front panel), 2-11 internal/external instruments, 4-3
SI, terminal interface command, 3-21 Synchronizing external computer/instruments, 6-12
SLOPe, TRIGger:SLOPe, 7-52 Syntax, Variable Command, 7-2
SLOPe?, TRIGger:SLOPe?, 7-52 System Instrument, 7-1
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